g MITSUBISHI
ELECTRIC

FA Application Package

IQ Monozukuri CONVERTING

Instruction Manual

- AP20-CNV002AA-MA
- AP20-CNV002AA-MB
- AP20-CNV002AA-MC
- AP20-CNV002AA-MD
- AP20-CNV002AA-ME
- AP20-CNV002AA-ML







SAFETY PRECAUTIONS

(Read these precautions before using this product.)

Before using this product, please read this manual and the relevant manuals carefully and pay full attention to safety to handle
the product correctly.

The precautions given in this manual are concerned with this product only. Refer to the user's manual of the CPU module to
use for a description of the PLC system safety precautions.

In this manual, the safety precautions are classified into two levels: "AWARNING" and "ACAUTION“.

f WARN I NG Indicates that incorrect handling may cause hazardous conditions, resulting in
death or severe injury.

C CAUTION Indicates that incorrect handling may cause hazardous conditions, resulting in
minor or moderate injury or property damage.

Under some circumstances, failure to observe the precautions given under A CAUTION" may lead to serious
consequences.

Observe the precautions of both levels because they are important for personal and system safety.

Make sure that the end users read this manual and then keep the manual in a safe place for future reference.

[Design Precautions]

/\WARNING

@ Configure safety circuits external to the programmable controller to ensure that the entire system
operates safely even when a fault occurs in the external power supply or the programmable controller.
Failure to do so may result in an accident due to an incorrect output or malfunction.

(1) Configure external safety circuits, such as an emergency stop circuit, protection circuit, and
protective interlock circuit for forward/reverse operation or upper/lower limit positioning.

(2) The programmable controller stops its operation upon detection of the following status, and the
output status of the system will be as shown below.

» Turned off if the overcurrent or overvoltage protection of the power supply module is activated.
» Held or turned off according to the parameter setting if the self-diagnostic function of the CPU
module detects an error such as a watchdog timer error.

(3) Also, all outputs may be turned on if an error occurs in a part, such as an 1/O control part, where
the CPU module cannot detect any error. To ensure safety operation in such a case, provide a
safety mechanism or a fail-safe circuit external to the programmable controller. For a fail-safe
circuit example, refer to the user's manual of the CPU module to use.

(4) Outputs may remain on or off due to a failure of a component such as a relay and transistor in an
output circuit. Configure an external circuit for monitoring output signals that could cause a
serious accident.

@® In an output circuit, when a load current exceeding the rated current or an overcurrent caused by a
load short-circuit flows for a long time, it may cause smoke and fire. To prevent this, configure an
external safety circuit, such as a fuse.

@ Configure a circuit so that the programmable controller is turned on first and then the external power
supply. If the external power supply is turned on first, an accident may occur due to an incorrect output
or malfunction.

@® For the operating status of each station after a communication failure, refer to manuals relevant to the
network. Incorrect output or malfunction due to a communication failure may result in an accident.



/\WARNING

® When connecting an external device with a CPU module or intelligent function module to modify data
of a running programmable controller, configure an interlock circuit in the program to ensure that the
entire system will always operate safely. For other forms of control (such as program modification,
parameter change, forced output, or operating status change) of a running programmable controller,
read the relevant manuals carefully and ensure that the operation is safe before proceeding. Improper
operation may damage machines or cause accidents.

@ Especially, when a remote programmable controller is controlled by an external device, immediate
action cannot be taken if a problem occurs in the programmable controller due to a communication
failure. To prevent this, configure an interlock circuit in the program, and determine corrective actions
to be taken between the external device and CPU module in case of a communication failure.

® Do not write any data to the "system area" and "write-protect area" of the buffer memory in the
module. Also, do not use any "use prohibited" signals as an output signal from the CPU module to
each module. Doing so may cause malfunction of the programmable controller system. For the
"system area", "write-protect area", and the "use prohibited" signals, refer to the user's manual for the
module used.

@ If a communication cable is disconnected, the network may be unstable, resulting in a communication
failure of multiple stations. Configure an interlock circuit in the program to ensure that the entire
system will always operate safely even if communications fail. Failure to do so may result in an
accident due to an incorrect output or malfunction.

@® To maintain the safety of the programmable controller system against unauthorized access from
external devices via the network, take appropriate measures. To maintain the safety against
unauthorized access via the Internet, take measures such as installing a firewall.

@ Configure safety circuits external to the programmable controller to ensure that the entire system
operates safely even when a fault occurs in the external power supply or the programmable controller.
Failure to do so may result in an accident due to an incorrect output or malfunction.

(1) Machine home position return is controlled by two kinds of data: a home position return direction
and a home position return speed. Deceleration starts when the near-point dog signal turns on. If
an incorrect home position return direction is set, motion control may continue without
deceleration. To prevent machine damage caused by this, configure an interlock circuit external to
the programmable controller.

(2) When the module detects an error, the motion slows down and stops or the motion suddenly
stops, depending on the stop group setting in parameter. Set the parameter to meet the
specifications of a positioning control system. In addition, set the home position return parameter
and positioning data within the specified setting range.

(3) Outputs may remain on or off, or become undefined due to a failure of a component such as an
insulation element and transistor in an output circuit, where the module cannot detect any error. In
a system that the incorrect output could cause a serious accident, configure an external circuit for
monitoring output signals.

@ If safety standards (ex., robot safety rules, etc.,) apply to the system using the module, servo amplifier
and servomotor, make sure that the safety standards are satisfied.

@ Construct a safety circuit externally of the module or servo amplifier if the abnormal operation of the
module or servo amplifier differs from the safety directive operation in the system.

® Do not remove the SSCNETII cable while turning on the control circuit power supply of Multiple CPU
system and servo amplifier. Do not see directly the light generated from SSCNETII connector of the
module or servo amplifier and the end of SSCNETII cable. When the light gets into eyes, you may
feel something wrong with eyes. (The light source of SSCNETII complies with class1 defined in
JISC6802 or IEC60825-1.)




[Design Precautions]

/\CAUTION

® Do not install the control lines or communication cables together with the main circuit lines or power
cables. Keep a distance of 100 mm or more between them. Failure to do so may result in malfunction
due to noise.

@ During control of an inductive load such as a lamp, heater, or solenoid valve, a large current
(approximately ten times greater than normal) may flow when the output is turned from off to on.
Therefore, use a module that has a sufficient current rating.

@ After the CPU module is powered on or is reset, the time taken to enter the RUN status varies
depending on the system configuration, parameter settings, and/or program size. Design circuits so
that the entire system will always operate safely, regardless of the time.

® Do not power off the programmable controller or do not reset the CPU module during the setting
registration. Doing so will make the data in the flash ROM undefined. The data need to be set in the
buffer memory and to be written to the flash ROM again. Doing so may cause malfunction or failure of
the module.

® Reset the CPU module after changing the parameters. Failure to do so may cause malfunction
because the previous parameter settings remain in the module.

® When changing the operating status of the CPU module from external devices (such as remote RUN/
STOP), select "Do Not Open by Program" for "Opening Method" in the module parameters. If "Open
by Program" is selected, an execution of remote STOP causes the communication line to close.
Consequently, the CPU module cannot reopen the communication line, and external devices cannot
execute the remote RUN.

[Installation Precautions]

/\WARNING

@ Shut off the external power supply (all phases) used in the system before mounting or removing the
module. Failure to do so may result in electric shock or cause the module to fail or malfunction.




[Installation Precautions]

/\CAUTION

® Use the programmable controller in an environment that meets the general specifications in the
manual "Safety Guidelines" included in the base unit. Failure to do so may result in electric shock, fire,
malfunction, or damage to or deterioration of the product.

@® To mount a module, place the concave part(s) located at the bottom onto the guide(s) of the base unit,
and push in the module until the hook(s) located at the top snaps into place. Incorrect mounting may
cause malfunction, failure, or drop of the module.

@® When using the programmable controller in an environment of frequent vibrations, fix the module with
a screw.

@ Tighten the screws within the specified torque range. Undertightening can cause drop of the screw,
short circuit, or malfunction. Overtightening can damage the screw and/or module, resulting in drop,
short circuit, or malfunction.

® When using an extension cable, connect it to the extension cable connector of the base unit securely.
Check the connection for looseness. Poor contact may cause incorrect input or output.

® When using an SD memory card, fully insert it into the memory card slot. Check that it is inserted
completely. Poor contact may cause malfunction.

@ Securely insert an extended SRAM cassette into the cassette connector of a CPU module. After
insertion, close the cassette cover and check that the cassette is inserted completely. Poor contact
may cause malfunction.

® Do not directly touch any conductive parts and electronic components of the module, SD memory
card, extended SRAM cassette, or connector. Doing so may cause malfunction or failure of the
module.

[Wiring Precautions]

/\WARNING

@ Shut off the external power supply (all phases) used in the system before installation and wiring.
Failure to do so may result in electric shock or damage to the product.

@ After installation and wiring, attach the included terminal cover to the module before turning it on for
operation. Failure to do so may result in electric shock.




[Wiring Precautions]

/\CAUTION

Individually ground the FG and LG terminals of the programmable controller with a ground resistance
of 100 ohm or less. Failure to do so may result in electric shock or malfunction.

Use applicable solderless terminals and tighten them within the specified torque range. If any spade
solderless terminal is used, it may be disconnected when the terminal screw comes loose, resulting in
failure.

Check the rated voltage and signal layout before wiring to the module, and connect the cables
correctly. Connecting a power supply with a different voltage rating or incorrect wiring may cause fire
or failure.

Connectors for external devices or coaxial cables must be crimped or pressed with the tool specified
by the manufacturer, or must be correctly soldered. Incomplete connections may cause short circuit,
fire, or malfunction.

Securely connect the connector to the module. Poor contact may cause malfunction.

Do not install the control lines or communication cables together with the main circuit lines or power
cables. Keep a distance of 100 mm or more between them. Failure to do so may result in malfunction
due to noise.

Place the cables in a duct or clamp them. If not, dangling cable may swing or inadvertently be pulled,
resulting in damage to the module or cables or malfunction due to poor contact. Do not clamp the
extension cables with the jacket stripped.

Check the interface type and correctly connect the cable. Incorrect wiring (connecting the cable to an
incorrect interface) may cause failure of the module and external device.

Tighten the terminal screws or connector screws within the specified torque range. Undertightening
can cause drop of the screw, short circuit, fire, or malfunction. Overtightening can damage the screw
and/or module, resulting in drop, short circuit, fire, or malfunction.

When disconnecting the cable from the module, do not pull the cable by the cable part. For the cable
with connector, hold the connector part of the cable. For the cable connected to the terminal block,
loosen the terminal screw. Pulling the cable connected to the module may result in malfunction or
damage to the module or cable.

Prevent foreign matter such as dust or wire chips from entering the module. Such foreign matter can
cause a fire, failure, or malfunction.

A protective film is attached to the top of the module to prevent foreign matter, such as wire chips,
from entering the module during wiring. Do not remove the film during wiring. Remove it for heat
dissipation before system operation.

Mitsubishi programmable controllers must be installed in control panels. Connect the main power
supply to the power supply module in the control panel through a relay terminal block. Wiring and
replacement of a power supply module must be performed by qualified maintenance personnel with
knowledge of protection against electric shock. For wiring, refer to the MELSEC iQ-R Module
Configuration Manual.

For Ethernet cables to be used in the system, select the ones that meet the specifications in the
MELSEC iQ-R Ethernet/CC-Link IE User's Manual (Startup). If not, normal data transmission is not
guaranteed.




[Startup and Maintenance Precautions]

/\WARNING

@® Do not touch any terminal while power is on. Doing so will cause electric shock or malfunction.

@ Correctly connect the battery connector. Do not charge, disassemble, heat, short-circuit, solder, or
throw the battery into the fire. Also, do not expose it to liquid or strong shock. Doing so may cause the
battery to generate heat, explode, ignite, or leak, resulting in injury or fire.

@ Shut off the external power supply (all phases) used in the system before cleaning the module or
retightening the terminal screws, connector screws, or module fixing screws. Failure to do so may
result in electric shock or cause the module to fail or malfunction.

[Startup and Maintenance Precautions]

/\CAUTION

@® When connecting an external device with a CPU module or intelligent function module to modify data
of a running programmable controller, configure an interlock circuit in the program to ensure that the
entire system will always operate safely. For other forms of control (such as program modification,
parameter change, forced output, or operating status change) of a running programmable controller,
read the relevant manuals carefully and ensure that the operation is safe before proceeding. Improper
operation may damage machines or cause accidents.

@ Especially, when a remote programmable controller is controlled by an external device, immediate
action cannot be taken if a problem occurs in the programmable controller due to a communication
failure. To prevent this, configure an interlock circuit in the program, and determine corrective actions
to be taken between the external device and CPU module in case of a communication failure.

® Do not disassemble or modify the modules. Doing so may cause failure, malfunction, injury, or a fire.

@® Use any radio communication device such as a cellular phone or PHS (Personal Handyphone
System) more than 25 cm away in all directions from the programmable controller. Failure to do so
may cause malfunction.

@ Shut off the external power supply (all phases) used in the system before mounting or removing the
module. Failure to do so can cause the module to fail or malfunction.

@ Tighten the screws within the specified torque range. Undertightening can cause drop of the
component or wire, short circuit, or malfunction. Overtightening can damage the screw and/or module,
resulting in drop, short circuit, or malfunction.

@ After the first use of the product, do not mount/remove the module to/from the base unit, and the
terminal block to/from the module, and do not insert/remove the extended SRAM cassette to/from the
CPU module more than 50 times (IEC 61131-2 compliant) respectively. Exceeding the limit of 50 times
may cause malfunction.

@ After the first use of the product, do not insert/remove the SD memory card to/from the CPU module
more than 500 times. Exceeding the limit may cause malfunction.

@® Do not touch the metal terminals on the back side of the SD memory card. Doing so may cause
malfunction or failure.

@ Do not touch the integrated circuits on the circuit board of an extended SRAM cassette. Doing so may
cause malfunction or failure.

® Do not drop or apply shock to the battery to be installed in the module. Doing so may damage the
battery, causing the battery fluid to leak inside the battery. If the battery is dropped or any shock is
applied to it, dispose of it without using.



/\CAUTION

@ Startup and maintenance of a control panel must be performed by qualified maintenance personnel
with knowledge of protection against electric shock. Lock the control panel so that only qualified
maintenance personnel can operate it.

@ Before handling the module, touch a conducting object such as a grounded metal to discharge the
static electricity from the human body. Failure to do so may cause the module to fail or malfunction.

@ Before testing the operation, set a low speed value for the speed limit parameter so that the operation
can be stopped immediately upon occurrence of a hazardous condition.

@® Confirm and adjust the program and each parameter before operation. Unpredictable movements
may occur depending on the machine.

® When using the absolute position system function, on starting up, and when the module or absolute

value motor has been replaced, always perform a home position return.

Before starting the operation, confirm the brake function.

Do not perform a megger test (insulation resistance measurement) during inspection.

After maintenance and inspections are completed, confirm that the position detection of the absolute

position detection function is correct.

@ Lock the control panel and prevent access to those who are not certified to handle or install electric
equipment.

[Operating Precautions]

/\CAUTION

® When changing data and operating status, and modifying program of the running programmable
controller from an external device such as a personal computer connected to an intelligent function
module, read relevant manuals carefully and ensure the safety before operation. Incorrect change or
modification may cause system malfunction, damage to the machines, or accidents.

® Do not power off the programmable controller or reset the CPU module while the setting values in the
buffer memory are being written to the flash ROM in the module. Doing so will make the data in the
flash ROM undefined. The data need to be set in the buffer memory and to be written to the flash
ROM again. Doing so may cause malfunction or failure of the module.

@ Note that when the reference axis speed is specified for interpolation operation, the speed of the
partner axis (2nd, 3rd, or 4th axis) may exceed the speed limit value.

® Do not go near the machine during test operations or during operations such as teaching. Doing so
may lead to injuries.

[Disposal Precautions]

/\CAUTION

® When disposing of this product, treat it as industrial waste.

® \When disposing of batteries, separate them from other wastes according to the local regulations. For
details on battery regulations in EU member states, refer to the MELSEC iQ-R Module Configuration
Manual.




[Transportation Precautions]

/\CAUTION

® When transporting lithium batteries, follow the transportation regulations. For details on the regulated
models, refer to the MELSEC iQ-R Module Configuration Manual.

® The halogens (such as fluorine, chlorine, bromine, and iodine), which are contained in a fumigant
used for disinfection and pest control of wood packaging materials, may cause failure of the product.
Prevent the entry of fumigant residues into the product or consider other methods (such as heat
treatment) instead of fumigation. The disinfection and pest control measures must be applied to
unprocessed raw wood.

[Precautions on Introduction of User Programs]

/\CAUTION

@ To utilize the application program (example) and the screens (example) for an actual system,
sufficiently confirm that the program and the screens will not cause system control problems on user's
own responsibility. Examine the positions where interlock conditions are required in a target system
and add them.

@ Mitsubishi Electric Corporation cannot be held responsible for any damages or problems which may
occur as a result of using the application program and the screens.

® The application program and screens provided by Mitsubishi Electric Corporation may be changed
without any notice.




CONDITIONS OF USE FOR THE PRODUCT

(1) Mitsubishi programmable controller ("the PRODUCT") shall be used in conditions;

i) where any problem, fault or failure occurring in the PRODUCT, if any, shall not lead to any major or serious accident;
and

ii) where the backup and fail-safe function are systematically or automatically provided outside of the PRODUCT for the
case of any problem, fault or failure occurring in the PRODUCT.

(2) The PRODUCT has been designed and manufactured for the purpose of being used in general industries.
MITSUBISHI SHALL HAVE NO RESPONSIBILITY OR LIABILITY (INCLUDING, BUT NOT LIMITED TO ANY AND ALL
RESPONSIBILITY OR LIABILITY BASED ON CONTRACT, WARRANTY, TORT, PRODUCT LIABILITY) FOR ANY
INJURY OR DEATH TO PERSONS OR LOSS OR DAMAGE TO PROPERTY CAUSED BY the PRODUCT THAT ARE

OPERATED OR USED IN APPLICATION NOT INTENDED OR EXCLUDED BY INSTRUCTIONS, PRECAUTIONS, OR

WARNING CONTAINED IN MITSUBISHI'S USER, INSTRUCTION AND/OR SAFETY MANUALS, TECHNICAL

BULLETINS AND GUIDELINES FOR the PRODUCT.

("Prohibited Application™)

Prohibited Applications include, but not limited to, the use of the PRODUCT in;

* Nuclear Power Plants and any other power plants operated by Power companies, and/or any other cases in which the
public could be affected if any problem or fault occurs in the PRODUCT.

* Railway companies or Public service purposes, and/or any other cases in which establishment of a special quality
assurance system is required by the Purchaser or End User.

« Aircraft or Aerospace, Medical applications, Train equipment, transport equipment such as Elevator and Escalator,
Incineration and Fuel devices, Vehicles, Manned transportation, Equipment for Recreation and Amusement, and
Safety devices, handling of Nuclear or Hazardous Materials or Chemicals, Mining and Drilling, and/or other
applications where there is a significant risk of injury to the public or property.

Notwithstanding the above, restrictions Mitsubishi may in its sole discretion, authorize use of the PRODUCT in one or

more of the Prohibited Applications, provided that the usage of the PRODUCT is limited only for the specific

applications agreed to by Mitsubishi and provided further that no special quality assurance or fail-safe, redundant or
other safety features which exceed the general specifications of the PRODUCTSs are required. For details, please
contact the Mitsubishi representative in your region.

INTRODUCTION

Thank you for purchasing the "iQ Monozukuri" product.

This manual describes the design, procedures before operation, functions, and programming required for constructing a
system using this application. Before using this product, please read this manual and the relevant manuals carefully and
develop familiarity with the functions and performance of this application to design the product correctly.

To utilize the program introduced in this manual for an actual system, sufficiently confirm that the program will not cause
system control problems.
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RELEVANT MANUALS

Manual name [manual number]

Description

Available form

MELSEC iQ-R Simple Motion Module User's Manual Specifications, procedures before operation, system configuration, Print book
(Startup) wiring, and operation examples of the Simple Motion module e-Manual
[1B-0300245] PDF
MELSEC iQ-R Simple Motion Module User's Manual Functions, input/output signals, buffer memory addresses, parameter Print book
(Application) settings, programming, and troubleshooting of the Simple Motion e-Manual
[1B-0300247] module PDF
MELSEC iQ-R Simple Motion Module User's Manual Functions and programming for the synchronous control of the Simple Print book
(Advanced Synchronous Control) Motion module e-Manual
[1B-0300249] PDF
MELSEC iQ-R Simple Motion Module User's Manual Functions, parameter settings, troubleshooting, and buffer memory of Print book
(Network) CC-Link IE Field Network e-Manual
[1B-0300307] PDF

This manual does not include information on restrictions of use such as combination with modules or PLC CPUs.
Please make sure to read the user's manual of the corresponding products before using this application package.
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e-Manual refers to the Mitsubishi FA electronic book manuals that can be browsed using a dedicated tool.

e-Manual has the following features:

* Required information can be cross-searched in multiple manuals.

» Other manuals can be accessed from the links in the manual.

» The hardware specifications of each part can be found from the product figures.

» Pages that users often browse can be bookmarked.




TERMS

Unless otherwise specified, this manual uses the following terms.

Term Description
Out-feed Indicates the section between a rewinding reel and a feed roll.
Out-feed roll Rolls installed in the out-feed section.

Out-feed rolls are driven by clutches, brakes, and servo motors.
The tension of a web material after being processed can be controlled with a high degree of accuracy.

Accumulator

This mechanism accumulates web materials without stopping lines at the replacement of unwinding/rewinding rolls on
the line that has been continuously operating.

Actuator A drive or control mechanism such as a clutch, brake, or motor installed on an unwinder axis or rewinder axis
Under-roll This term indicates the method of driving/braking the roll in contact with the reel without driving/braking the unwinder/
rewinder axis. This roll is the one installed under the reel.
In-feed Indicates the section between an unwinding reel and a feed roll.
In-feed roll Rolls installed in the in-feed section.
In-feed rolls are driven by clutches, brakes, and servo motors.
The tension of a web material at the upstream of the processing can be controlled with a high degree of accuracy.
Weight dancer This dancer applies a load to the dancer roll to give a tension to a material.
Air clutch A clutch/brake that transmits a torque by crimping the friction plate with air
Air brake
Feed roll A driving roll for feeding a web material

Feed rolls need to be designed not to generate a slip between the roll and a material.
Feed roll is also called nip roll or pinch roll.

Automatic pastor

This mechanism automatically replaces and pastes an old roll with a new roll without stopping the line at the
replacement of unwinding/rewinding rolls on the line that has been continuously operating.
This mechanism is also called automatic reel changer or automatic splicer.

Open-loop control

This control regulates the reel torque with winding diameter detection to maintain the tension constantly.

Broken line taper

The taper tension control that does not use a single taper ratio from the initial diameter to the final diameter but changes
the taper ratio with the intermediate winding diameter

Guide roll

This roll is used for changing the direction and preventing a material from swinging when the material is fed.
Guide roll is also called follower roll because the roll is not driven by a motor but rotated by a material traveling.

Tension during acceleration

The tension caused by the inertia of a web material or roll at the startup of the machine.
The tension at the unwinder side increases and the tension at the rewinder side decreases.

Inertia compensation control

Because of the inertia of the reel, the tension at the unwinder side increases and the tension at the rewinder side
decreases at the startup of the machine.

The tension at the unwinder side decreases and the tension at the rewinder side increases when the machine
decelerates.

To reduce the fluctuation of the tension, this control increases or decreases the braking torque or rewinding torque when
the machine is started or stopped.

Geared motor

The motor that is integrated with a speed reducer.
If the reduction ratio of a servo motor with a speed reducer is too large, the servo motor is not suitable for torque control.

Old axis sudden stop

To suddenly stop the reel at the side where unwinding is completed in the automatic reel changing/unwinding
mechanism.
Some control equipment has a fixed power supply with a short-time rating inside.

Proximity switch

A non-contact switch that operates when an object to be detected comes close to the switch.
This switch is sometimes used as a rotation signal for a reel or feed roll.

Closed-loop control

This control automatically regulates outputs depending on the difference of a target value and detected value.

Deceleration gain

The control ratio to reduce the tension fluctuation caused by the inertia of the reel during deceleration of the machine

Tension during deceleration

The tension caused by the inertia of the reel during deceleration of the machine.
The tension at the unwinder side decreases and the tension at the rewinder side increases.

Corner diameter

The winding diameter that becomes a corner point where the taper ratio changes in the broken line taper.

Converting

To process a web material.
The machine for this purpose is called converting machine.

Converting simulator

A function to simulate the operation of the tension control on a personal computer.

Differential transformer

This transformer detects the tension by measuring the displacement of a spring dancer or detects the winding diameter
by measuring the movement of a touch lever.

A movable iron core has been installed between the primary coil and the secondary coil so that a voltage of the
secondary coil depending on the iron core position can be acquired.

Temporary license

A license for using the application before getting an official license.
The temporary license is available for two months (from the registration date of the temporary license to the same day in
the month after next).

15
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Term

Description

Follower roll

A roll that is not driven by a motor

Elevator roll

A follower roll in the accumulator.
Users can accumulate or pick up a material by lifting up and down the spindles of multiple elevator rolls.

New axis preset

To set the initial value of the torque required for a new axis just after being switched in the automatic reel change control

Stop roll The roll that has been installed at the opening of the accumulator at the unwinder side or the opening of the accumulator
at the rewinder side to keep a material during the replacement of the reel
Stall torque A constant torque that is to be given while the machine is working or after the machine has stopped

Spring dancer

To give a tension to a material by the expansion and contraction of the spring installed in the dancer roll

Sliding tension

To prevent a sudden change of the tension by gradually decreasing the actual command value even when a set value
suddenly decreases.
Such a gradual decrease can be adjusted.

Braking torque

The brake torque to be applied to the unwinder reel.
Dividing this value by the unwinder radius determines the unwinder tension value.

Cumulative thickness calculation
method

To detect the winding diameter with the product of the set material thickness and the rotation amount of the reel

Integral time

When the tension deviation is small and this value is kept for a while, control outputs are changed to decrease the
tension deviation. Integral time indicates the integration time constant at that time.

Positive unwinding

To drive an unwinding reel for the initial paper feed operation or to drive an unwinding reel with a motor when the
preparatory reel (new axis) is accelerated in the automatic reel change operation to adjust the peripheral speed.

Turning arm A winding reel support for changing the positions of multiple unwinding reels or rewinding reels and switching the current
axis with a new axis.
This is also called turret arm.

Sensor A tension detector, proximity switch, or pulse generator in the tension control

Turret This mechanism rotates to change the unwinder axis/rewinder axis. The fixing mechanisms (lock pin, latch, and brake

for fixing) are equipped.

Bamboo shape

This shape indicates the conditions in which the end surface of a rewound material is irregular and a winding core is
protruded. The taper tension control is performed to prevent the conditions.

Multi-axis proportioning control

To proportion control outputs of each axis based on the signal of one control equipment in a simultaneous multi-axis
rewinding/unwinding mechanism

Touching lever

This lever detects a travel angle of the roll in contact with the reel using the movement of the lever and acquires signals
proportional to the winding diameter.
A differential transformer or potentiometer detects the movement of the lever.

Touch roll

This mechanism contacts the adhesion tape and workpieces at the workpiece change.

Dancer roll

A follower roll that moves its axis upward and downward or rightward and leftward.
In the dancer roll system, the tension of a material is determined depending on the load applied to a roll axis.

Straight line taper

To control a machine using a constant tension taper ratio from an initial diameter to the last diameter in the taper tension
control. (To control without changing the taper ratio)

Constant tension control

This control performs rewinding/unwinding with a constant tension regardless of winding diameter changes.

Constant torque control

This control performs rewinding/unwinding with a constant torque regardless of winding diameter changes.
This control is one of the taper tension controls.

Taper tension

To gradually decrease the tension as the reel diameter becomes larger in rewinding.

Taper tension ratio

Gradual decrease ratio of the tension.
(Minimum diameter tension - Maximum diameter tension)/Minimum diameter tension

Electro-pneumatic converter

This device is used for controlling air clutches and air brakes to gain the air pressure proportional to an input electric
signal.

Tension meter

This device amplifies a faint signal from a tension detector to acquire a tension signal output and displays its value.

Transmitted torque

Torque transmitted from the input axis of a clutch to an output axis.
When the clutch has slipped, this torque is equal to the control torque of the clutch.

Torque tension control

To control the tension of a material by adjusting the rotation torque of a roll. The tension control is based on the torque
control.

Draw control

Multiple feed rolls are installed to fasten the peripheral speed of the latter part a bit and to operate a machine in a certain
increase rate (draw ratio).

Nip roll

Refer to "Feed roll".

Powder clutch
Powder brake

Electromagnetic clutch/brake that transmits the torque by filling fine iron powder between an input rotating body and
output rotating body (or stationary body) and giving magnetism to the powder

Back tension

The tension to remove slacks of materials or the tension applied to the opposite side of the feeding direction

Pulse generator

A pulse generator is used for detecting the rotation speed of the feed roll with the winding diameter detector in the ratio
calculation method.
The generator is also called rotary encoder.

Hunting

Hunting phenomenon in the feedback control




Term

Description

Hysteresis clutch
Hysteresis brake

A non-contact electromagnetic clutch/brake that uses the hysteresis characteristics of a non-magnetized permanent
magnet

Winding diameter detection in the
ratio calculation method

In this calculation method, the rotation speed of the feed roll is divided by the rotation speed of the winding reel to
calculate the winding diameter.

Proportionality gain

The ratio of the direct response of control outputs to the control deviation

Pillow block A support board of the bearing for supporting a roll for tension detection.
The height from the installation face to the support core is called center height.

Pinch roll Refer to "Feed roll".

Feedback To input a tension detection value into the control system in the closed loop control for tension detection.

Deadband The deviation band for stabilizing the tension. In the closed loop control that controls outputs depending on the deviation
of a target value and a detected value, the corrective control is not performed when a deviation is small.

Pre-drive The preparatory operation to adjust the peripheral speed of the preparatory reel to the line speed in the automatic reel

change machine

Brake torque

Refer to "Braking torque".

Press roll

This roll is for crimping the web material on the winding reel with the web material of the under-roll in the circumferential
surface drive (braking) rewinding (unwinding) machine.

Bellofram type air cylinder

A bellows type air cylinder is for improving responsiveness and reducing friction resistance in the method in which a load
is applied to the dancer roll using an air cylinder.

Flat roll

To rewind materials in a flat shape (not round circle). Flat winding is used for rewinding of lithium batteries or others.

Potentiometer

This device detects a rotation angle by applying a constant voltage between fixed terminals of a variable resistor and
measuring the voltage of a slide terminal.

Mechanical loss compensation

To prevent rolling resistance from affecting the control tension when the winding reel has the rolling resistance.

Reel change

The operation to change the roll of the unwinder/rewinder axis.

Rotary encoder

Refer to "Pulse generator".

FB

The abbreviation for a function block

GOT

The abbreviation for Graphic Operation Terminal
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REQUESTING AND REGISTERING A LICENSE KEY

To use the application, register a license key to the CPU module.

Before starting up the system, follow the "License Key Request Instructions” supplied with this product to get a license key.

1. The following information is required to request a license key.

« Application information (product name, model, and product ID)

This information is described in the "License Certificate" supplied with this product.

» Hardware information (model and serial number)

The model and serial number (manufacturing information for MELSEC iQ-R series) of the CPU module to be used. For how to
check the manufacturing information and firmware version, refer to the following.

[TIMELSEC iQ-R Module Configuration Manual

2. Register the license key to the CPU module before creating an application program.
For the registration procedure, refer to the following.
[==~ Page 29 SETTING AND PROCEDURE BEFORE OPERATION

3. Attach the supplied "iQ Monozukuri seal" on the CPU module for which a license key has been registered.
For the position to attach the seal, refer to the following.

RUN ERR

MST/PRM

P1 D LINK
IE@ SD/RD
IE@ _PERR
P2 D LINK
[E@ SD/RD
IE@ PERR

FUNCTION

Position where the
seal is attached:

Above the PULL - | COLINK IE Baotrs hots
on the LED cover @ i

1D!ASE-TFIDOMSE-\'X
a

Position where the
seal is attached:
Below the Ethernet
port P2
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1.1  Converting Application Package

The "converting application package" provides a FB library of the standard functions used for converting control and
application examples of the library (programs and GOT screens).

Users can easily create applications by programming with the libraries required for the system used and utilizing application
screens.

1.2  Application Examples

This application package can be used for controlling a wide range of machines to execute the following rewinder/unwinder
controls.

Laminator

This machine laminates both sides of a base material with films and rewinds the material.

Coater

This machine applies a coating agent on films and rewinds the material.

1 OVERVIEW 1
1.1 Converting Application Package 9



This machine melts resin with a solvent to form a film.

This machine slits a material such as film, paper, and metal with knives in a specified width and rewinds the material.

This equipment finds defects on the surface of a material such as film, paper, and metal with inspection cameras.

"?ﬁ,'

This equipment creates multiple small rolls from a large roll.

2 1 OVERVIEW
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Printing machine

This machine unwinds a roll paper and produces newspaper, magazines, or others.

Packaging machine

This machine unwinds a packaging film to pack foods, cosmetics, or others.

Flat rewinder

This machine rewinds the material of lithium batteries or others with a flat type roll.

1 OVERVIEW 2 1
1.2 Application Examples



1.3 Converting

"Converting" is to process a web material.

Role of each part of a converting line

The following figure shows the role of each part of a converting control line.

Rewinding
This axis properly rewinds a web
material not to affect the next process.

In-feed

This section prevents the tension
fluctuation of unwinding from being
transmitted to the machining section.

Out-feed
This section prevents the tension

. . fluctuation of rewinding from being
Main axis transmitted to the machining section.
This axis feeds the material at

the standard speed of the

whole line.

Unwinding

This axis unwinds a web
material with the
constant tension.

Relation among tension, torque, and winding diameter

This section describes the relation between the tension and the torque for feeding a web material. The term "torque" means
the force to be applied on the rotary shaft. When a web material is fed out, it is fed rightward because the regenerative torque

of the roll shaft is weaker than the motor torque.
In this case, the tension (F) applied on the material is determined depending on the regenerative torque (T) on the weaker

side.
The following shows the relation between the torque (T) and the tension (F) at that time:

Motor torque

T (Torque)
r (Radius)

Outer diameter (D) =
F (Tension) =

22 1 OVERVIEW
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Tension control methods

There are mainly two tension control methods, the method using speed control and the method using torque control.

Select a proper method for actual use conditions.

Speed control

In speed control, the speed of feeding a material is controlled to stabilize the tension. To control the tension of a material, it is

necessary to change the pressurization of the dancer roll and correct the speed with the tension feedback value using tension
detectors.

Feed motor
2

9 <— Dancer roll

AN

ESpeed control using tension detectors
» Speed control can be performed in a simple configuration.

Unwinder motor

» The tension accuracy of the speed control is superior to the one of the dancer control.
* The tension stability is rather low.
» The controllability considerably changes depending on the material characteristics.

‘\/ Current value

of tension

~ )
= Correction value

Target tension ——p  Calculation

Line velocity
Velocity command
>\ M

Winding diameter ———| ) z

1 OVERVIEW
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BSpeed control using dancer rolls
» The tension stability is high even in acceleration/deceleration.

» Synchronization can be easily achieved even though the path is long.
» Dancer rolls absorb shocks.
* The tension accuracy depends on the air pressure and machine mechanism.

N
L
o)

¢, Dancer position
Line velocity Target )
position —_ Correctlonlvalue
Calculation  —
/-\1,\ Velocity command ~ M
Winding diameter m——sp| ) z

Torque control

In torque control, only the torque required to control the tension working on a web material is controlled, and the friction
resistance and inertia torque are corrected depending on the actual equipment and operation patterns.

Feed roll

7

Feed motor

™

Unwinder motor

24 1 OVERVIEW
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HETorque control using tension detectors
» The tension control accuracy is high.

» The operation at a constant speed is stable.
 Correction control is required in acceleration/deceleration.
* When the path is long, the response speed is low.

Current value
of tension

=

\ 4

Correction value

Winding
Calculation diameter/2

* \l/ Torque
A command M

Target tension W) « >

HETorque control without tension detectors

» Speed control can be performed in a simple configuration.

« Stable torque control is achieved without being affected by abrupt disturbance.
» Correction control is required in acceleration/deceleration.

» The absolute accuracy of the tension is low.

N
i
©

Winding diameter/2

\ll Torque command

X

Target tension

\ 4
=

1 OVERVIEW
1.3 Converting

25




1.4

Product Configuration

This product is the CONVERTING package for MELSEC iQ-R series.
Select and prepare MELSEC iQ-R power supply modules, base units, PLC CPUs, Simple Motion modules, 1/Os, intelligent
modules, servo amplifiers, driving devices such as inverters, and GOTs appropriate to the system used.

Products in the iQ Monozukuri CONVERTING package

AP20-CNV002AA-MO

Check that all the products in the following table are included in a package.

Name

Quantity

Remarks

Before Using the Product

1

END-USER SOFTWARE LICENSE AGREEMENT 1

License Certificate

1

License Key Request Instructions

1

iQ Monozukuri seal”!

Number of licenses x 2

Converting package (DVD-ROM)

1

For details, refer to the following.
=~ Page 26 Files in DVD-ROM

*1  There are two iQ Monozukuri seals included for each license (one spare seal).

Files in DVD-ROM

1.5

The following table describes the composition of the files in the DVD-ROM (converting package) included in this package.

Folder File name™ File type Description Required
(Extension) application
Package root/ | Manual | English bcnb62005740eng* PDF file (.pdf) iQ Monozukuri CONVERTING Adobe Reader
RD77MS bcnb62005740eng* e-Manual file Instruction Manual (English) e-Manual Viewer
(.ema)
Japanese | bcnb62005739* PDF file (.pdf) iQ Monozukuri CONVERTING Adobe Reader
benb62005739* e-Manual file Instruction Manual (Japanese) e-Manual Viewer
(.ema)
Simplified | bcnb62005741chn* PDF file (.pdf) iQ Monozukuri CONVERTING Adobe Reader
Chinese bcnb62005741chn* e-Manual file Ins.truclti.on Manual (Chinese e-Manual Viewer
(ema) (Simplified))
Lib CNV_TensionControl_R_**** | Application library | FB library for converting applications MELSOFT GX
(.mslm) Works3
Project | Basic AP20-CNV002AA-R16- GX Works3 Programs (example) for unwinding MELSOFT GX
TTMS16_**** project file (.gx3) (speed winding) and rewinding (torque | Works3
winding), the basic converting
applications
AP20-CNV002AA- GT Designer3 Screens (example) for unwinding MELSOFT GT
GT27nnV_**** project file ((GTX) | (speed winding) and rewinding (torque | Works3
winding), the basic converting
applications
FlatWind AP20-CNV002AA-R16- GX Works3 Programs (example) for flat type MELSOFT GX
77MS16_FlatWind_**** project file (.gx3) rewinding Works3
AP20-CNV002AA- GT Designer3 Screens (example) for flat type MELSOFT GT
GT27nnV_FlatWind_**** project file ((GTX) | rewinding Works3
LicRegSupport LicRegSupport Tool (.xIsm) License key registration support tool Microsoft Excel
AP20- GX Works3 Programs for registering a license key MELSOFT GX
CNV002AA_R16_LicWrite project file (.gx3) to the CPU module Works3
Simulator setup Setup file (.exe) Setup file for the converting simulator MELSOFT GX
Works3
— AP20-CNVO02AA Text file (.txt) Version information —
1 OVERVIEW
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Folder File name”™ File type Description Required
(Extension) application
Package root/ | Manual | English bcnb62005740eng™ PDF file (.pdf) iQ Monozukuri CONVERTING Adobe Reader
RD77GF bcnb62005740eng* e-Manual file Instruction Manual (English) e-Manual Viewer
(.ema)
Japanese | bcnb62005739* PDF file (.pdf) iQ Monozukuri CONVERTING Adobe Reader
benb62005739* e-Manual file Instruction Manual (Japanese) e-Manual Viewer
(.ema)
Simplified | bcnb62005741chn* PDF file (.pdf) iQ Monozukuri CONVERTING Adobe Reader
Chinese bcnb62005741chn* e-Manual file Inétruc-ti.on Manual (Chinese e-Manual Viewer
(ema) (Simplified))
Lib CNV_TensionControl_R_**** | Application library | FB library for converting applications MELSOFT GX
(.msIm) Works3
Project | Basic AP20-CNV002AA-R16- GX Works3 Programs (example) for unwinding MELSOFT GX
T7TGF16_**** project file (.gx3) (speed winding) and rewinding (torque | Works3
winding), the basic converting
applications
AP20-CNV002AA-R16- GX Works3 Programs (example) for unwinding MELSOFT GX
77GF16_CCINV_**** project file (.gx3) (speed winding) and rewinding (torque | Works3
winding) using an inverter, the basic
converting applications
AP20-CNV002AA- GT Designer3 Screens (example) for unwinding MELSOFT GT
GT27nnV_**** project file ((GTX) | (speed winding) and rewinding (torque | Works3
winding), the basic converting
applications
FlatWind AP20-CNV002AA-R16- GX Works3 Programs (example) for flat type MELSOFT GX
77GF16_FlatWind_**** project file (.gx3) rewinding Works3
AP20-CNV002AA- GT Designer3 Screens (example) for flat type MELSOFT GT
GT27nnV_FlatWind_**** project file ((GTX) | rewinding Works3
LicRegSupport LicRegSupport Tool (.xIsm) License key registration support tool Microsoft Excel
AP20- GX Works3 Programs for registering a license key MELSOFT GX
CNVO002AA_R16_LicWrite project file (.gx3) to the CPU module Works3
— AP20-CNV002AA Text file (.txt) Version information —
MELSOFT iQ | iQAP_Data setup Setup file (.exe) Installer of this application package MELSOFT iQ
AppPortal data for the integrated management AppPortal
tool
*1 ™" indicates their versions.
1 OVERVIEW
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1.6  Applicable Hardware and Software

The following table lists applicable models and versions of the engineering tool.

Item

Model

PLC CPU module

R**CPU, R**ENCPU (R16CPU or a PLC CPU with higher capacity and specifications is
recommended.)
Use the module with a firmware version of "25" or later.

Simple Motion module

RD77MS, RD77GF

Engineering environment (controller)

MELSOFT GX Works3 Version 1.057K or later

Engineering environment (GOT)

MELSOFT GT Works3 Version 1.220E or later

Application integration management software

MELSOFT iQ AppPortal Version 1.11M or later

1 OVERVIEW
1.6 Applicable Hardware and Software



2 SETTING AND PROCEDURE BEFORE
OPERATION

2.1 Registering a License Key

To use this application package, register a license key to the PLC CPU module that executes applications. Follow the steps
below to register a license key.

Point ;>

To execute the application before getting a license key, use a temporary license.

The temporary license is valid for two months (from the registration date of the temporary license to the same
day in the month after next).

For how to register a temporary license, refer to the following.

==~ Page 291 Temporary License Registration

Items to be prepared

Item Description
Product ID Numbers that are described in the "License Certificate"
License key Follow the "License Key Request Instructions” to get a license key.

| 11AA12AB13AC14AD21BA22BB23BC24BD31CA32CB33CC34CD41DA42DB43DC44DD

License key registration project A project for registering a license key to the PLC CPU module.
(AP20-CNVO002AA_R16_LicWrite.gx3) It is included in the supplied DVD.
<FB>

FormatLicense (Macro type)
CNV_LicenseWrite (Macro type)

License key registration support tool A tool that generates a license key registration program (ST instructions). It is included in the supplied DVD.
(LicRegSupport.xlsm) When the operating environment for Office is not installed, register the license key manually without this tool.
[Operating environment] Microsoft Office 2010, Microsoft Office 2013, Microsoft Office 2016

Creating and executing the program

1. Opening the license key registration project (AP20-CNV002AA_R16_LicWrite.gx3).

Copy the license key registration project (AP20-CNV002AA_R16_LicWrite.gx3) in the supplied DVD to a folder in the
personal computer, and open the file.

The project is created for the R16CPU. When using a model other than R16CPU, change the model.

* When registering a license key to multiple PLC CPU modules, register it one by one.

2. Preparing the program using the license key registration support tool

When this tool is not used, follow the procedure described in "3. Editing the initial program".

» Copy the license key registration support tool (LicRegSupport.xlsm) in the supplied DVD to a folder in the personal
computer, and open the file. When the file is read-only, clear the read-only status. When the macro is disabled, enable it.

* Input the product ID and license key, and press the [Program Generation] button.

License Input Tool (=23
Please enter the product ID. (ex. 123-123456789) V1.000A

123-123456789

Please enter the license key.

1234123412341234123412341234123412341234123412341234123412341234

Program Generation
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» The program in ST language is output. Press the [Copy] button. The output program is copied to the clipboard.

License Input Tool (3]
Please enter the product ID. (ex. 123-123456789) V1.000A

| 123-123456789

Please enter the license key.

| 1234123412341234123412341234123412341234123412341234123412341234

Program Generation

wlicensekey
wlicensekey
wlicensekey
wlicensekey
wlicensekey
wlicensekey
wlicensekey
wlicensekey
wlicensekey
wlicensekey
wlicensekey
wlicensekey
wlicensekey
wlicensekey
wlicensekey
wlicensekey
wlicensekey
wlicensekey
wlicensekey

Copy the string of text box above and pazte it into the initial program of thy
(Licenze key write project:AP20-++x00244 RI16_LicWrite gx3)

Select Language [ Engish | Copy

* Follow the steps described in "3. Editing the initial program” to edit the program. After editing the program, press the [Close]
button to end the tool.

Copy the string of text box above and paste it into the initial program of the License key writing project.
(Licenze key write project:AP20-++x00244 RI16_LicWrite gx3)

Select Language English  ~ Copy

Precautions

Any operation in Excel is disabled while the license key registration support tool is being used. End the tool after using it.
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3. Editing the initial program

Select "Program" — "Initial" in the Navigation window and open the registered program. (Program name: Initial)

Set the license key to the license key label (wLicensekey) of the initial program.

B Setting with the license key registration support tool

When the license key registration support tool is not used, refer to "Manual setting".

Press the [Copy] button to copy the program in ST language which is output to the license key registration support tool to the
clipboard.

Select all of the existing ST program and paste the copied program in the initial program.

135 MELSOFT GX Works3 ...esktop¥CNV verD¥AP20-CNVOD2AA_R16_LicWrite.gx3 - [ProgPou [PRG] [ST] 4
E_Pro]ect Edit Find/Replace Convert View Online Debug Diagnostics Tool Window Help
DPA& e e EEELE LY
L el =l=1F Y=gt gl

[s1] ProgPou [PRG] [ST] 435tep x

1 wLicensekey[0] := H1234;
2 wlicensekey [1] 1= H1234;
3 wlicensekey[2] 1= H1234;
4 wlicensekes[3] 1= HIZ234;
5 ulicenzekey[4] := H1234; If\ttach.
6 wlicensekes[5] = H1234;
T wlicensekey[B] := H1234;
8 wlicensekey [7] := H1234;
9 wlicensekes[8] = H1234;
100 wlicensekey [3] 1= H1234;
11 wlicensekey [10] := H1234;
120 wlicensekey [11] := H1234;
13 wlicensekey [12] := H1234;
T4 wlicensekey[13] := H1234;
15 wlicensekey[14] 1= H1234;
16 wlicensekey [15] := H1234;
17 wlicensekey [18] := H1231;
18 wlicensekey [17] := H234h;
19 wlicensekey [18] := HET88;
20

After pasting the program, follow the procedure described in "4. Writing and executing the program".
B Manual setting
Refer to the following example to set the license key and product ID to the initial program.

License key (example) Product ID (example)
|11AA12AB13AC14AD21BA2258238024BD31CABZCB33CCB4CD41DA42DB£D_C£EE‘ | 123-123456879

[ 1

1 wLicensekey[0] :=

2 wLicensekey[1] :=

3 wLicensekey[2] := H13AG;
4 wlLicensekey[3] := H14AD;
5 wl icensekevi41 := H21BA:

Snip

T M TUGTTOOUNRGY[TT] = TJFUl
13 wLicensekey[12] := H41DA;
14 wLicensekey[13] := H42DB:
15 wLicensekey[14]

16 wLicensekey[15] :

17 wLicensekey[16] := H1231:
18 wLicensekey[17] :=_H?345]
;g wLicensekey[18] :={Hb68/9.
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4. Writing and executing the program
Write the created program to the PLC CPU module and execute it.

 Select "Convert" — "Rebuild All" from the menu and convert all the program created in step 3. When an error occurs, check
the details and correct the program.

+ Select "Online" — "Write to PLC" from the menu and write all the program to the PLC CPU module.

» Set the PLC CPU module to the RUN state and execute the scan program. Select "Program" — "Scan" in the Navigation
window and open the registered program. (Program name: LicenseWrite) The scan program includes the function block
(FormatLicense) for formatting the license key registration area and the function block (CNV_LicenseWrite) for writing the
license key.

Point >

» When registering the license key to the PLC CPU module for the first time, format the license key
registration area. Format it before registering the license key.

» When another license of iQ Monozukuri has been registered, register the license without formatting it.

* When the temporary license has already been registered, the expiration date is cleared by registering the

obtained license key.

B Formatting the license key registration area

Turn on the execution flag (ExecuteFormat) of the function block (FormatLicense) in the scan program. Normal completion
(o_bComp) or Error completion (o_bError) becomes TRUE. At the error completion, check the PLC CPU error details.
Turn off the execution flag (ExecuteFormat) after checking the output of the function block.

FormatLicense 1

FormatLicense

[ ExecuteFormat ]— i bEN o hComp &

o bError §

M Registering the license key
Turn on the execution flag (WriteLicense) of the function block (CNV_LicenseWrite) in the scan program. Normal completion
(o_bOK) or Error completion (o_bError) becomes TRUE. At the error completion, refer to Troubleshooting. (=~ Page 33

Troubleshooting)
When Normal operation (o_bOK) turns on, the license key registration is completed. Turn off the execution flag

(WriteLicense).

C N\;’_LicenseWrité

[ hiriteLicense = i bEMN o BOK |

o_bError §
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5. Deleting the license key registration program
After the license key registration has been completed, delete the program in the PLC CPU module.

Select "Online" — "Delete PLC Data" from the menu and select the [Select All] button in the "Online Data Operation" window

to delete the program.

The license key registration project is not used after the registration. Save it as necessary and end it.

Display

L .
S -
Farameter + Frogram(E)

Open/Close All(T)

Setting  Related Functions

Deselect All(N)

S e -

ory B SD Memary Card

(@ Intelligent Function Module

Module Name/Dats Name

Last Change

Size (Byte)

£ &5 Parameter

P System Parameter (CPU Parameter

414/2017 2:11:36PM 992

3 Mocule Parameter

4/14/2017 2:11:36 PM | 1048

[ Remote Password

4/14/2017 2:11:35PM | 200

# Global Label

A2 Global Labe Setting

4/14/2017 2:11:36 PM | 1004

=] Program

EEEEEEEE

Mamary Capacity

__E-‘ MAIN 4/14/2017 2:11:38 PM | 2192/4196(Data Memory)
- mam1 4/14/2017 2:11:38PM | 3096/6324{Data Memory)
@& POU
@ LicenseFB 4/14/2017 2:11:38PM | 552/7824{Data Memary)
Display Memory Capacity [¥)

Program Memory
Sze Celouistion I

Legend Data Memory
W o=
| RS Deviee/Label Memory (File Storage Ares)
. Decraased |
. Fres: 5% or Less 5D Memery Card

|

:
Troubleshooting

The following table lists errors that occur during the license key registration and corrective actions.

Error details

Cause

Corrective action

After "CNV_LicenseWrite" has been
executed, Error completion
(o_bError) turns on and Normal
completion (o_bOK) remains off.

« The license key registration area
has never been formatted.

« The license key outside the range
of the memory was trying to be
written.

Format the license key registration area using "FormatLicense" and register
the license key using "CNV_LicenseWrite".

Using "FormatLicense" deletes other registered license keys. Register them
again.

After "CNV_LicenseWrite" is
executed, neither of Normal
completion (o_bOK) and Error
completion (o_bError) turns on.

« The PLC CPU module is not in the
RUN state.

« "Macro type" is not specified for
"FB type" of the license key
registration FB.

« Set the PLC CPU module to the RUN state.
« Specify "Macro type" for "FB type" of the license key registration FB.

Precautions

» The license key is held after the power-off since it is written to the device data storage file.

« If the data memory has been reset by operating the CPU memory of GX Works3, registration information of all registered

license keys will be lost.

« If the license key registration area of the device data storage file has been operated with SLMP or the FTP server function,

license information may be lost.

* For the license key registration FB, set "FB type" to "Macro type".
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2.2 Registering the FB Library

The following describes the procedure for registering the FB library in the list. For the library file name and details of the
library, refer to Page 46 FB LIBRARY.

1. Copy the library file (*.msIm) in the supplied
DVD to anywhere in a personal computer.

1§ MELSOFT GX Works3 (Untitled Project)

Project Edit Find/Replace Convert View Online Deb
- % Low: 2. Start GX Works3, select "Project” — "New",
T et 1

ddlL AR and click the [Element Selection] icon.

3. The Element Selection window appears.

Element Selection
(Find POL) YA Click the Library tag and select the Library.

L~ |52 a0 X |

4. Click the [Register to Library List] icon.

User Library

Library

5. Click [Register Library].

Ly ) [ | =

FEEEER T
Register User Library...

Register Library...

Click.

&
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MELSOFT GX Works3

@ Library is registered to the list.
Specified files is imported to the GX Works3.

execute 'Register to Library List.

To replace the library with the one imported before, please

nd POU) &8 8|y- uw X

(Fi
e

User Library -
= Library

= Lig CNV_TensionControl_R_1.000 CNV_TensionControl

= G FB
= [ FBFILE
{2 CNV_DiaCalcThickness Diameter calc (thickness)

|4 CNV_DiaCalcvelocity Diameter calc (velocity)

[ CNV_DrawCtrl Draw ctrl

|3 CNV_FrictionTorqueMe Friction torque measuremen
|3 CNV_InertiaCalc
g CNV_LI sene Line velocity generator

(4@ CNV_PIDControl PID control

[ CNV_TaperTension  Taper tension

@@ CNV_WinderDancerVel Dancer feedback speed ctrl
(2 CNV_WinderFrictionTo Friction compensation value ¢
|3 CNV_WinderGainChan Gain change

|3 CNV_WinderInertiaRal Winder inertia ratio torque ce|

Load inertia ratio calc

|3 CNV_WinderInertiaTor Winder inertiar correction cal|
{2 CNV_WinderTensionSe Tension sensorless torque ctr|
[ CNV_WinderTensionTo Tension feedback torque ctrl

bl bl

CNV_LineVelocityGenerator
[Version]

] 5 ] e 7 B T

[5) Worksheet : ProgPou [PRG]

il nitial ST,
GV LinevelooftySenerater
= il

=y ey
bvstart obOK
iaLina losity cxen
ishcoslerston P
i aDscekratin  o.eSammandvelacity §
LFaosDecslustion  o.eAccactivl |

Lederk

etineas

The FB is added.

ax I [i§) worksheet : proy

Right-click.
»

e

2 CopyData

= & FB/FUN
| 21 Ll e
T

Delete Data
Rename
Sort
Order

Expand/Collapse Tree

@ Property.. Alt+Enter :

LesampineTime |Drag and drop an FB.

Y T

£t

User Library
= Library
© [ig CNV_TensionControl_R_1.01 CNV_TensionControl
o @B
© [l FBFILE
{2 CNV_DiaCalcThickne Diameter calc (thickness)
{2 CNV_DiaCalcvelocity Diameter calc (velocity)
28 CNV_DrawCtri Draw ctrl
{28 CNV_FrictionTorquel Friction torque measuremel
CNV_InertiaCalc___Load inertia ratio calc
|¢ CNV_LineVelocityGe Line velocity generator I

T8 CNV_PIBContrel  PID control

{28 CNV_TaperTension  Taper tension
CNV_WinderDancer\ Dancer feadback spaed ctrl
CNV_WinderFriction’ Friction compensation value
' CNV_WinderGainChe Gain change

{2 CNV_WinderInertiaR Winder inertia ratio torque ¢
& CNY_WinderInertiaT Winder inertiar correction ca
{2 CNV_WinderTension Tension sensorless torque ct

6. The dialog box shown on the left appears.
Click the [OK] button.

7. The "Register Library to Library List"
window appears. Select the library file
(*.mslm) copied in the personal computer
and click the [Open] button.

8. Imported FBs are displayed in the Element
Selection window.

9. Select the FB to be used from the Element
Selection window, and drag and drop it into
the work window. The FB is added in the
Navigation window.

10. Open [Property].
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(‘properties ") 11. Select a FB type.

Gieneral
B Data Name
Data Name FBFILE_1
Last Change 2015/10/14 9:33:08
B Detail
Type EB Fils
FB Type Macro Type
[ (o] 4 ] [ Cancel| ]
Pointp
When the subroutine type is set as the FB type, the size of programs can be reduced but the processing
speed becomes slow. Fixed cycle execution is recommended for some FBs. Check the fixed cycle interval
setting of the inter-module synchronization.
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2.3 Updating Library Elements

The procedure for updating the library elements differs depending on the type of the programming language.

For details on the procedure for updating the library elements, refer to the following.

[T1GX Works3 Operating Manual

If the elements of a library imported to a project cannot be updated, delete the library elements (FBs and structures) in the
Navigation window, and then drag and drop FBs of a new version into the Navigation window. Unless the old library elements
in the Navigation window are deleted, the update cannot be performed.

Replacement when updating a project of version 1.010L or earlier to 1.011M or later

Library change Replacement method

Change the data type of the variables AxisNo. and StartlO in the AXIS_REF Change the variable data type of I/0 No. and axis No. to word [unsigned].
structure to word [unsigned]. Correct the data type error in the type conversion instruction so that the data
type matches.
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2.4 Certifying the License Key

To use the FB library supplied with this application package, certify the registered license key.
For the license key certification, arrange the function block in the scan program of the user program.

Item Description
License certification FB This FB certifies the license.
(CNV_Activation) It is supplied with the FB library.
Set "FB type" to "Macro type" before using this function block.

Arrangement of the license certification FB (CNV_Activation) in the user program

The license certification FB (CNV_Activation) must be executed before the library FBs.
Place it at the front of the user-created GX Works3 project scan program.

If there are multiple scan programs, place it in the program to be executed first.

The license certification FB does not operate correctly in non-scan programs.

The license certification FB is executed by arranging it only.

HEHow to check the program to be executed first

@ MELSOFT GX Works3 ...¥Desktop¥CNV ver.E¥AP20-CNVD02AA-R16-77MS16.gx3 - [R16CPU CPU Parameter]

i Project Edit Find/Replace Convert View Online Debug Diagnostics Tool Window Help

DA & e v L 6 B R e e | B R ]| M R | R
[l el Yol e Il o A ol i e o R

L P R16CPU CPU Parameter x

PuARLRear Cl=mlLiee@r® E

ting Ttem

| Program to be executed first |
o Downi pd)
MHame Setting Execution Type -
L%1 Operation Felated Setting e g e } Type /I | Detailed ;apmng Tnformation } Refresh Group Setthe g
Interrupt Settings 7 lnitial [ Ditial (Do not Set)
Service Processing Setting 2 ifinderControl Event ll Tterruptlss (Do not Set)
§ ;;i:%‘im Settre 3 PreDperation Soan (Do rot 5at) |
_ RAS Setting T UnWinderGanGhanes Sean 0o net 520
B £ R16C 2148 Progran St 5 HWLF Sean (Do not Set)
- Program Setting §  FristionTorqueMeasurement  Fixed Scan ms (Do not Set)
-+ FB/FUN File Setting 7 itialReelChanse Standoy (Do not Set)
Q SFG Setting 8 HMLIFReelChanee Standoy (Do not Set)
& Refresh Setting betneen Muli [ PreOperationRee(Change Standoy (Da nat Set)
Rautine Setting 10 WinderGontrolResiChange  Standby (Do not Set)
1
12 T
< 1 ] 3

HPlacement in the license certification FB scan program

[ License Activate ] [ Servo OM Processng }
Package activation=- Urwvinder axis servoON Mah axis servoON
GNY fictivation 1 Unmuinder Axiz ServoCM Manfxiz Servol M
ENYLETED Operation ready =] Servo on of unwind--- Operation ready Szl Servo on of line axs
a biictivateOK bOpeFeady =1 ibServoON o bSerwON —{ bUndSermON § { bOpeFeady = ibServoON obSerwON — b }
FAxis setting of unwr-- 5 Setting o lins axis
o.bErmar stUnindor ficis — io:sthis o stixis
i 3 4 7 8
Rewinder axis servoON Edze contral axis servoON
Simple Motion Module Start Process ] Rewnd;'ﬁ\xsoi‘arvnoN Eanng\ szr!jarvnON
Operation resdy = Servo on of rewind-- Operstion ready e Servo on of edge--
bOpeFeady  Je=i ibServoON o bServoON f==f  bilidSerwoON §  EOpeFeady  J== ibServoON obServoON m={bEaPosCiriSer vl
Mation module ready Auis Settik of rew 13 Settng ofl édee cor 17
Motior Resdy | Silinder s J— o sthxis S\EdeePos s ia sthxis
MotionReady 11 15
12 16
TRUE ibEN 0 bENOD
18
ibAmpkssMods
0 |— iwStartlD
Bl

19 20
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CPU parameter setting of the user program

Select "Parameter" — CPU module — "CPU Parameter" in the Navigation window to open the setting item window.
Select "File Setting" — "File Setting for Device Data Storage" in the CPU parameter window.
Set "Use Or Not Setting" to "Use".

Precautions

+ This package uses addresses 0 to 1023 (1K word) of the data storage file (DEVSTORE.QST). When using the device data
storage file, set the file to 2K words or more and use the address 1024 or later.

« If data is accidentally written to the addresses 0 to 1023 of the data storage file, license information may be lost. In this
case, register the license again.

In this package program example, "access from external devices" is enabled in the global label. After writing the program
example to the CPU module, reset the memory when disabling "access from external devices". If the memory has been
reset, registration information of all registered license keys will be lost. In such a case, register the licenses again.

Setting Item List Setting Item

[t the Betting Tem 1o Search | = b Regism&mim Setting
=1 Uss Or Hot Setting Kot Use
B B1 Capasity
Name Setting _ Flle tame
L;l'I Operatian Related Setting BRI NE et
Interrupt Sellings Tareet Memory Data Memory
6] Service Processing Setting Satting of Devics Initial Valus Uss O Not Mot Use
BZ File Setting Global Device Tnitial Valus Fils Name
= File Register Setting =) File Sctting far Device Dats Storage f
JidialealaSatlin 1 Use Or Not Setting Use
lg File Setting for Device Data Storage Capacity 1K tord
RA‘; éemung i File Name: DEVSTORE
-8 Program Setting
,!,} SFG Setting
3] Refresh Setting between Multiple GPUs
ﬁ Routing Setting

Operation check of user program certification

Write the user program to the PLC CPU module and check the operation of the license certification FB (CNV_Activation).
When the license key is normally certified, Normal completion (o_bActivateOK) becomes TRUE.

When Error completion (o_bError) turns on, check "Troubleshooting”.

After checking the normal operation, attach the "iQ Monozukuri seal" on the CPU module. (==~ REQUESTING AND
REGISTERING A LICENSE KEY)

Troubleshooting
The following table lists errors that occur during the license key certification and corrective actions.
Error details Cause Corrective action
"o_bActivateOK" of "CNV_Activation" | The license key of the corresponding Register the license key. (==~ Page 29 Registering a License Key)
is not TRUE but "o_bError" is TRUE. | application package is not registered.
The expiration date of the temporary Get and register the license key. (==~ Page 29 Registering a License
license (two months) passed. Key)
The CPU module outputs the error "Not Use" is set to "File Setting for Device | Set "File Setting for Device Data Storage" to "Use" in the CPU parameter
code (2840H) and stops. Data Storage". and write the CPU parameter. (I==~ Page 38 Certifying the License Key)
The CPU module outputs the error The firmware version of the PLC CPU Update the firmware version of the PLC CPU module to "25" or later.
code (3100H) and stops. module is not "25" or later.
The PLC CPU module outputs the An incorrect license key is registered. 1) Delete the registered license key using "FormatLicense" and register
error code (32FFH) and stops. 1) The product ID, PLC CPU module the correct license key.
model, or manufacturing information 2) Delete the registered license key from the PLC CPU module where
at the request is incorrect. data is accidentally written by using "FormatLicense" and register the
2) The license key is trying to be certified license key in the requested PLC CPU module.
with a PLC CPU module that is not Using "FormatLicense" deletes other registered license keys. Register
requested. them again.
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Replacing method of the module

B When replacing the PLC CPU module

To replace the CPU module, a new license key is required.

For the new license key, please contact your local Mitsubishi Electric representative.

B When replacing a module other than the PLC CPU module (such as a Simple Motion module)
No specific operation is required. Refer to the manual of the module to replace the module.
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2.5 Converting Simulator

Installing the converting simulator

ECheck the following before installation.

* Log on to a personal computer as a user with the administrator authority.

 Before installation, close all running applications on the Microsoft® Windows® Operating System. If the converting
simulator is installed while other applications are running, the product may not run normally.

1. Execute "Packageroot\RD77MS\Simulator\setup.exe" included in the supplied DVD.

2. Select the necessary information according to the instructions shown on the screen.

Uninstalling the converting simulator

Uninstall the converting simulator setting from the control panel of Windows®.

Executing the converting simulator

For how to use the converting simulator, refer to the following.

(=" Page 273 CONVERTING SIMULATOR

The converting simulator can be run by starting the system simulation from GX Works3 on the personal computer where the
converting simulator setting is installed. If the converting simulator setting is not installed, the converting simulator does not
run. However, the normal system simulation can be performed. When only performing simulation, license key certification is

not required.
For details of the operation method, refer to help of the converting simulator.
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3 SYSTEM CONSTRUCTION

3.1 System Configuration Example

The following figure shows the system configuration example of this application.

. Simple Motion module
PLC cPU™
Analog input module
Power supply _\] \L \lj /High-speed counter module, etc.
GOT ~ module A Servo amplifier/Inverter
MERR - — — F—

SSCNETII/H,
Application screens CC-Link IE Field
» Parameter settings | | Application program,
 Control monitor tension control FB group
* Tuning ) « Tension sensor control
* Graph display « Dancer control

« Roll diameter calculation

dge Tension detector
@ Line que ', sensor
. position
axis . |
axis '

Dancer roll

Unwinder axis Rewinder axis
Reel change function
‘@ r\ -@ Edge sensor

‘@ Edge position axis

(Nip roll: Lateral movement)
Turret axis

B-axis u

The reel change function can be easily added
because it has been prepared as a program example.

A-axis

*1  For this package, the R16CPU or a PLC CPU with higher capacity and specifications is recommended.
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3.2 Electronic Gear Setting

In this FB, the velocities of the unwinder and rewinder axes are calculated in units of [r/min] and the velocities of the line and
intermediate axes are calculated in units of [m/min]. Set the electronic gear of the Simple Motion module as follows.
» Unwinder axis, rewinder axis: 1 [mm] (1000.00 [um]) for 1 rotation of the equipment

« Line axis, intermediate axis: Travel distance per rotation of the motor [um] (Roller circumference/Gear ratio)
<Setting example>

» Unwinder axis (Axis 1): Gear ratio of the machine/motor = 1/3 (Motor: 4194304 [pulse/r])
« Line axis (Axis 2): Gear ratio of the perimeter of the machine roll (500 [mm])/motor = 1/5 (Motor: 4194304 [pulse/r])

Item Axis #1 Axis #2
Common Parameter The parameter does not rely on axis and relate to th
=] Basic parameters 1 Set according to the machine and applicable motor
Pr. 1:Unit setting 0:rmm O:rmm
Pr.2:Mo. of pulses per rotation 12582912 pulse 4194304 pulse
Pr.3:Movement amount per rotation 1000. 0 pm 100000.0 pm
Pr.4:Unit magnification 1L:x1 Times 1:x1 Times
Pr.7:Bias speed at start 0.00 mm,min 0.00 mm,min
=] Basic parameters 2 Set according to the machine and applicable motor v
Pr.&:5peed limit value 2000.00 mm;fmin 2000.00 mm;fmin
Pr.9:Acceleration time 0 1000 ms 1000 ms
Pr. 10:Deceleration time 0 1000 ms 1000 ms

<Command unit>

* Unwinder axis 1.00 [r/min] — Motion command 1.00 [mm/min]
* Line axis 1.00 [m/min] — Motion command 1000.00 [mm/min]
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3.3

Set the rotation direction in the servo parameter depending on the equipment used so that unwinding/rewinding is performed

Rotation Direction Setting

in the forward direction. Set WinderType*1: 0 for the unwinder axis and WinderType*1: 1 for the rewinder axis. To switch upper
unwinding and lower unwinding, or upper rewinding and lower rewinding with a single machine, switch WinderType*1 between
Oand 2, or1and 3.

Rewinding can be performed with the unwinder axis or unwinding can be performed with the rewinder axis issuing a minus (-)
speed command to the line speed input of the FB.

*1  WinderType (FB winding method setting)

FB input (Winding method)

Installation
direction of the
motor

Servo parameter PA14 (POL): Rotation direction setting

0 (Forward direction: CCW
(Counterclockwise direction))

1: (Forward direction: CW (Clockwise

direction))

WinderType: 0 (Forward unwinding)

@
®

®

Upper unwinding

Lower unwinding

Lower unwinding

@¢

Upper unwinding

5
®

Lower unwinding

@¢

Upper unwinding

@T

Upper unwinding

®

Lower unwinding

WinderType: 1 (Forward rewinding)

®

Lower rewinding

@T

Upper rewinding

@¢

Upper rewinding

®

Lower rewinding

-

®

Upper rewinding

o).

@

Lower rewinding

Lower rewinding

®

Upper rewinding

WinderType: 2 (Backward unwinding)

®

Lower unwinding

—>

@

Upper unwinding

@T

Upper unwinding

®

Lower unwinding

@

Upper unwinding

@

—

®

Lower unwinding

Lower unwinding

@¢

Upper unwinding
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WinderType: 3 (Backward rewinding)

@@@@

Upper rewinding  Lower rewinding Lower rewinding  Upper rewinding
Lower rewinding  Upper rewinding Upper rewinding  Lower rewinding
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FB LIBRARY

This FB library is designed for the tension control using the Simple Motion module.

4.1 Functions of the FB Library

List of FBs

The following table lists the FBs in the FB library (CNV_TensionControl_R).

No. | Item FB name Description Rewinder/unwinder control Inter Flat | Refer
Speed mode Torque mode A Mediate | roll | ence
axis
:I'ens Dan | No Sens | No anircl
ion cer sens | or sens
sens or or
or
01 Tension CNV_WinderTensionVelocity | Tension sensor feedback @) — — — — — — Page
control Ctrl velocity control 52
CNV_WinderDancerVelocity | Dancer feedback velocity — o — — — — — Page
Ctrl control 55
CNV_WinderTensionTorque | Tension sensor feedback — — — o — — — Page
Ctrl torque control 58
CNV_WinderTensionSensorl | Tension sensorless torque — — — — o — — Page
essCtrl control 62
CNV_TensionSensorlessVel | Tension sensorless velocity | — — o — — A — Page
ocityCtrl control 65
02 Tension CNV_FeedTensionVelocityC | Tension sensor feedback — — — — — A A Page
control trl velocity control 69
(intermedi CNV_FeedDancerVelocityCt | Dancer feedback velocity — — — — — A A Page
ate axis) rl control 72
CNV_DrawCtrl Draw control — — — — — €] — Page
75
03 Velocity CNV_LineVelocityGenerator | Line velocity generator (¢} €] ) (€} (€} €] — Page
generator 77
04 Roll CNV_DiaCalcVelocity Roll diameter calculation O O O O O — — Page
diameter (Velocity ratio method) 79
caleulation | ony piacalcThickness Roll diameter calculation 0 o o I o — — | Page
(web thickness integration 81
method)
CNV_DiaCalcFeed Roll diameter calculation O O @] O O — — Page
(feeding length method) 84
05 Torque CNV_WinderlnertiaTorque Inertia compensation torque | — — A A A — — Page
compensa calculation 87
tion CNV_lInertiaCalc Load inertia ratio calculation | — — A A A — — Page
89
CNV_WinderlnertiaRatioTor | Inertia compensation torque | — — — — Page
que calculation (Motor inertia 91
ratio)
CNV_InertiaEstimation Inertia estimation — — AN A A — — Page
93
CNV_InertiaTorqueCalc Inertia compensation torque | — — — — Page
calculation (Inertia 95
estimation value)
CNV_WinderFrictionTorque | Friction compensation — — — ©) ©) — — Page
torque calculation 87
CNV_FrictionTorqueMeasur | Friction torque measurement | — — — o o — — Page
ement 100
CNV_TensionDeviationMeas | Tension deviation — — A A A — — Page
urement measurement 103
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06 Tuning CNV_WinderGainChange Gain change AN — — Page
function 108
CNV_TaperTension Taper tension calculation AN — — Page
110
CNV_PIDControl PID control (with tension PI — A — Page
gain auto tuning) 114
07 Additional | CNV_EdgePositionCtrl Edge position control AN — AN Page
function 117
CNV_WebBreakDetect Web break detection AN — AN Page
120
08 Flat roll CNV_FlatWindingCamMeas | Cam generation for flat roll — — O Page
urement (Measurement method) 123
CNV_FlatWindingCamCalc Cam generation for flat roll — — @] Page
(Calculation method) 126
09 Filters STD_Lowpass1 Low-pass filter A — — Page
128
STD_AverageValueFilter Moving average filter A — — Page
130
STD_Limiter Limiter A — — Page
131
STD_Tablelnterpolation Table interpolation (2000 A — — Page
points) 133
STD_Table50Interpolation Table interpolation (50 A — — Page
points) 135
STD_RampGenerator Ramp generator A — — Page
137
99 Activation | CNV_Activation License activation €] ©) €] Page
38
©: FB required for control
O: Any of these FBs is required for control.
A: O Used in FB (depending on the intended use)
A: Used depending on the intended use
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Version history

The following table shows the version history of the FB library (CNV_TensionControl_R).

Version

Description

1.000A

First edition

1.001B

* CNV_DiaCalcFeed (Roll diameter calculation (feeding length method)) has been added.

* CNV_EdgePositionCtrl (Edge position control) has been added.

* CNV_WebBreakDetect (Web break detection) has been added.

* RD77GF has been supported and initial value settings for Execution cycle have been deleted.

« In velocity has been added as an output label in CNV_LineVelocityGenerator (Line velocity generator).

1.003D

+ STD_RampGenerator (Ramp generator) has been added.

1.004E

FBs have been added.

* CNV_Activation (License activation)

« CNV_FeedTensionVelocityCtrl (Tension sensor feedback velocity control (Intermediate axis))
« CNV_FeedDancerVelocityCtrl (Dancer feedback velocity control (Intermediate axis))

* CNV_FlatWindingCamMeasurement (Cam generation for flat roll (Measurement method))

* CNV_FlatWindingCamCalc (Cam generation for flat roll (Calculation method))

1.006G

The following FBs have been modified.

« CNV_Activation (License activation)

* CNV_FlatWindingCamMeasurement has been supported simulation.

* CNV_FlatWindingCamCalc has been supported simulation.

« CNV_PIDControl (PID control (with tension Pl gain auto tuning))

» STD_AverageValueFilter (Moving average filter)

* CNV_DiaCalcFeed (Roll diameter calculation (feeding length method))
* CNV_EdgePositionCtrl (Edge position control)

* CNV_LineVelocityGenerator (Line velocity generator)

1.007H

« Number of friction toque table points of CNV_WinderFrictionTorque (Friction compensation torque calculation) has been changed
from 2000 to 50.

* Number of measuring points of CNV_FrictionTorqueMeasurement (Friction torque measurement) has been changed from 2000 to
50.

« Friction torque table structure has been added.

1.008J

« CNV_Activation (License activation) has supported the temporary license.

1.009K

The following FBs have been modified.
* CNV_WinderGainChange (Gain change)
* CNV_lInertiaCalc (Load inertia ratio calculation)

1.010L

The following FBs have been added.

* CNV_TensionDeviationMeasurement (Tension deviation measurement)

* CNV_TensionSensorlessVelocityCtrl (Tension sensorless velocity control)

« STD_Table50Interpolation (Table interpolation (50 points))

* CNV_lInertiaEstimation (Inertia estimation)

* CNV_lInertiaTorqueCalc (Inertia compensation torque calculation (Inertia estimation value))

The following FBs have been modified.

* The input label of the tension correction value has been added to CNV_WinderTensionTorqueCtrl (Tension sensor feedback torque
control).

» The input label of the tension correction value has been added to CNV_WinderTensionSensorlessCtrl (Tension sensorless torque
control).

« CNV_DiaCalcThickness (Roll diameter calculation (web thickness integration method))

* CNV_DiaCalcFeed (Roll diameter calculation (feeding length method))

* CNV_FrictionTorqueMeasurement (Friction torque measurement)

* CNV_lInertiaCalc (Load inertia ratio calculation)
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Version Description

1.011M The data type of AXIS_REF structure in the following FBs have been changed.
* CNV_WinderTensionVelocityCtrl

* CNV_WinderDancerVelocityCtrl

* CNV_WinderTensionTorqueCtrl

* CNV_WinderTensionSensorlessCtrl
* CNV_TensionSensorlessVelocityCtrl
* CNV_FeedTensionVelocityCtrl

* CNV_FeedDancerVelocityCtrl

* CNV_DrawCtrl

* CNV_LineVelocityGenerator

* CNV_DiaCalcThickness

* CNV_DiaCalcFeed

* CNV_lInertiaEstimation

* CNV_FrictionTorqueMeasurement

* CNV_EdgePositionCtrl

* CNV_FlatWindingCamMeasurement
* CNV_FlatWindingCamCalc

The following FBs have been modified.
* CNV_TensionDeviationMeasurement
* CNV_WebBreakDetect

Restrictions and precautions common to all FBs

» The number of FB steps in a program varies depending on the CPU model to be used and 1/O definitions.
* When combining macro and subroutine types in the program, use the R**CPU or R**ENCPU with a firmware version of
"26" or later.

4 FB LIBRARY 4
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Operation timing

The following figure shows the operation timing at start/stop in this FB.
* Real-time execution

[Normal operation]

i_bEN (Execution command)

i_ bENO (Executing)

o_bOK (Normal operation)

o_bErr (Error completion)

o_uErrID (Error code)

—!
o_eCommand**** |
(Output command) v/

—

7

[Error completion]

i_ bEN (Execution command)

i_bENO (Executing)

o_bOK (Normal operation) l |

o_bErr (Error completion)

o_eCommand****

o_uErrID (Error code) 0. X Error code X 0
(Output command) |

|

[When a value input to the FB is outside the range]

i_bEN (Execution command) | | |

L
i_bENO (Executing) | l :

Normal value

L

Outside the range: XNormaI value,

i_e*™* (Input value) Outside the range;

o_bOK (Normal operation)

o_bErr (Error completion)

1 1
1 1

o_uErrlD (Error code) 0 X Error code X 0 X Error code X
1 T !
1 1
1 1

1
*1 |
P

*1  When a value outside the range is input during normal operation, an error code is output but the operation continues using the previous
normal value.
After that, when a normal value is input, the error code is cleared.
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+ Pulsed execution (multiple scan execution type)

[Normal completion]

i_bEN (Execution command)

i_ bENO (Executing) _I

o0_bOK (Normal completion)

FB operation

processing ,
0_bErr (Error completion) !
|
1
o_UuErrID (Error code) X 0
|
]
)
o_**** (Output value) 0 or the previous value FB operation result

*Hold i_bEN (Execution command) on until o_bOK (Normal completion) turns on.

[Error completion]

i_bEN (Execution command)

i_bENO (Executing) _I

o_bOK (Normal completion)

I E—
FB operation |

1 processing |

)
o_uErrID (Error code) 0 X Error code

o_bErr (Error completion)

.__><_____

o_**** (Output value) 0 or the previous value

*When i_bEN (Execution command) is turned off before o_bOK (Normal completion) or o_bErr (Error completion) turns on,
stop the FB operation processing and end it with o_bOK (Normal completion) or o_bErr (Error completion) that remains off.

Point/©

The FB stop processing due to the PLC CPU error is not performed.

When the operation setting at an error detection is set to continue (default: stop) in the CPU parameter, the FB
does not stop due to a CPU error. To stop the FB when a CPU error occurs, use the FB with the operation at
an error detection sets to stop in the CPU parameter.

4 FB LIBRARY 1
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4.2

Details of the FB Library

This section describes the details of each FB.

CNV_WinderTensionVelocityCtrl (Tension sensor feedback
velocity control)

Name

CNV_WinderTensionVelocityCtrl

Function overview

Item

Description

Function overview

This FB executes the PID control according to the value detected by the tension detector and controls the velocity so that the
tension reaches the specified tension.

Symbol

CNV_WinderTensionVelocityCtrl

Execution command 1i_bEN o_bENO :B | Executing
Setting value of tension :i_eTensionSetVal o_bOK :B | Normal operation
Current value of tension . i_eTensionActVal o_bErr :B | Error completion

Coefficient of tension taper o_uErrld :UW | Error code

Current value of roll diameter :i_eDiaActVal o_eCommandVelocity :E | Velocity command

Line velocity :i_eLineVelocity o_eAdditiveVelocity :E

B

E

E
E:i_eTensionTaper
E

E Velocity correction
E

Execution cycle :i_eSamplingTime

Setting of winder control | DUT: io_stWinderControl io_stWinderControl :DUT | Setting of winder control

Setting of winder axis | DUT: io_stWinderAxis io_stWinderAxis :DUT | Setting of winder axis

Applicable hardware and
software

Applicable module RD77MS, RD77GF

Applicable CPU MELSEC iQ-R series CPU module

GX Works3

Engineering software

Number of steps

4474 steps (For the macro type)

FB dependence

CNV_PIDControl

Function description

The velocity is calculated according to the roll diameter so that the rewinder velocity (roll circumferential velocity) reaches the
line velocity, the velocity correction value is calculated by the PID control with the deviation of the tension setting value of
tension detector value, and the value is output as a command velocity to the servo amplifier.

Tension detector

Line axis

Winder axis

—

Line velocity

Current value

of roll diameter n §| X I
Current value
of tension

Setting value of tension —
Coefficient of tension taper — X

Velocity command

PID control
Velocity correction

Compiling method

Macro type, subroutine type

FB operation type

Real-time execution

Restrictions and precautions

Execute this FB in a fixed cycle. (Motion calculation cycle event task (144: Inter-module synchronization) is recommended.)

4 FB LIBRARY

4.2 Details of the FB Library



Labels

Hinput labels

Name Label name Data type Read Setting Initial Description
timing™ | range value
Execution i_bEN Bit |_| — — On: The FB is activated.
command Off: The FB is stopped.
Setting value of i_eTensionSetVal Single precision real |_| 0.0<= — Input the target value of tension [N].
tension number
Current value of i_eTensionActVal Single precision real |_| — — Input the value of the tension detector [N].
tension number
Coefficient of i_eTensionTaper Single precision real |_| 0.0<= 1.0 Taper coefficient of the set tension value (1.0
tension taper number =100%)
Current value of roll | i_eDiaActVal Single precision real |_| 0.0< — Input the current value of the roll diameter
diameter number [mm].
Line velocity i_eLineVelocity Single precision real |_| — — Input the current value of the line velocity [m/
number min].
Execution cycle i_eSamplingTime Single precision real T 0.0< — Execution cycle [ms] of the program for
number executing the FB
*1 [1]: Always, T: Only when the FB is started
EOutput labels
Name Label name Data type Value to Description
be held"!
Executing o_bENO Bit — Turns on while Execution command is on.
Normal operation o_bOK Bit — Turns on while the FB is normally operating.
Error completion o_bErr Bit — Turns on when an error has occurred in the FB.
Error code o_uErrld Word [Unsigned] — The error code of the error that has occurred in the

FB is stored.
(Refer to "Page 282 List of Error Codes".)

Velocity command

o_eCommandVelocity

Single precision real
number

Velocity command value of FB calculation results [r/
min]

Velocity correction

o_eAdditiveVelocity

Single precision real
number

Velocity correction determined by PID calculation [m/
min]

*1  O: The value is held after the FB stops. —: The value is cleared after the FB stops.

HI/O labels

Name Label name Data type Description
Setting of winder io_stWinderControl WINDER_REF Refer to the following.
control

Setting of winder io_stWinderAxis AXIS_REF

axis

Setting of winder control (WINDER_REF structure)

Name Label name 1/0 | Data type Read Setting Initial | Description
timing*1 range value
Winding method wWinderType IN Word [Signed] |—| Oto3 — Rewinding/unwinding setting
0: Forward unwinding
1: Forward rewinding
2: Backward unwinding
3: Backward rewinding
(For details, refer to "Page 44 Rotation Direction
Setting".)
Proportionality gain eKp IN Single precision |_| 0.0<= — PID control Proportionality gain [(m/min)/N]
real number
Integral time eTi IN Single precision |_| 0.0<= — PID control Integral time [ms]
real number
Differential time eTd IN Single precision |_| 0.0<= — PID control Differential time [ms]
real number
Upper limit ePidUpperLimit IN Single precision |—| Lower limit — PID output Upper limit value [m/min]
real number value <
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Name Label name 1/0 | Data type Read Setting Initial | Description
timing*1 range value
Lower limit ePidLowerLimit IN Single precision |—| Upper limit — PID output Lower limit value [m/min]
real number value >
Setting of deadband | ePidDeadBand IN Single precision |—| 0.0<= — PID control Setting of deadband [N]
real number
Amplitude of auto eMrly IN Single precision |—| 0.0< 1.0 Amplitude at auto turning [N]
tuning real number
Start auto tuning bAtStart IN Bit |—| — — On: The auto turning is started.
Auto tuning wAtResponse IN Word [Signed] |—| 1to7 3 1 (Weak) < 7(Strong)
response
Enable auto tuning bAtValEN IN Bit |—| — — On: The PID control is performed with auto
tuning results.
Off: The PID control is performed with setting
values.
Normal completion bAtComp OUT | Bit — — — On: Turns on when the auto tuning is normally
of auto tuning completed.
Off: Turn off when Start auto tuning turns off.
Hysteresis of auto eTehys OUT | Single precision | — — — Hysteresis of auto tuning results [N]
tuning results real number
Proportionality gain eAtKp OUT | Single precision | — — — Proportionality gain of auto tuning results [(m/
of auto tuning results real number (to min)/N]
be held)
Integral time of auto | eAtTi OUT | Single precision | — — — Integral time of auto tuning results [ms]
tuning results real number (to
be held)
Setting of winder axis (AXIS_REF structure)
Name Label name 1/0 | Data type Read Setting Initial | Description
timing*1 range value
Axis number AxisNo IN Word [Unsigned] | T 0 to the — Axis number (0: Only the command operation.
maximum The Simple Motion module does not send
number of output to the servo amplifier.)
axes of the
module
used
Start /0O number StartlO IN Word [Unsigned] | T OH to FEH — Installation address of the Simple Motion

module (Upper three digits of four digits
(hexadecimal))

*1 []: Always, T: Only when the FB is started
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CNV_WinderDancerVelocityCtrl (Dancer feedback velocity
control)

Name
CNV_WinderDancerVelocityCtrl

Function overview

Item Description
Function overview This FB detects the position of the dancer roll and controls the velocity to reach the target position.
Symbol
CNV_WinderDancerVelocityCtrl
Execution command | B:i_bEN 0_bENO :B | Executing
Setting value of dancer | E: i_eDancerSetVal o_bOK :B | Normal operation
Current value of dancer | E: i_eDancerActVal o_bErr :B | Error completion
Current value of roll diameter | E: i_eDiaActVal o_uErrld :UW | Error code
Line velocity | E: i_eLineVelocity o_eCommandVelocity :E | Velocity command
Execution cycle | E: i_eSamplingTime o_eAdditiveVelocity :E | Velocity correction
Setting of winder control | DUT: io_stWinderControl io_stWinderControl :DUT | Setting of winder control
Setting of winder axis | DUT: io_stWinderAxis io_stWinderAxis :DUT | Setting of winder axis
Applicable hardware and Applicable module RD77MS, RD77GF
software Applicable CPU MELSEC iQ-R series CPU module
Engineering software GX Works3
Number of steps 4401 steps (For the macro type)
FB dependence CNV_PIDControl
Function description The velocity is calculated depending on the outer diameter of the roll so that the rewinder velocity (roll circumferential velocity)

reaches the line velocity, the velocity correction value is calculated by the PID control with the deviation of the current value of
the dancer to the set dancer position, and the value is output as a command velocity to the servo amplifier.

Line axis

> ? Dancer roll Winder axis

Line velocity
[
Currentvalue | + .
of roll diameter T gl X I |

Current value

Velocity command

of dancer
PID control
Setting value of dancer Velocity correction
Compiling method Macro type, subroutine type
FB operation type Real-time execution

Restrictions and precautions | Execute this FB in a fixed cycle. (Motion calculation cycle event task (144: Inter-module synchronization) is recommended.)
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Labels

Hinput labels

Name Label name Data type Read Setting Initial Description
timing™ | range value
Execution i_bEN Bit |_| — — On: The FB is activated.
command Off: The FB is stopped.
Setting value of i_eDancerSetVal Single precision real |_| — — Input the target position of the dancer roll
dancer number [mm or degree].
Current value of i_eDancerActVal Single precision real |_| — — Input the current value of the dancer roll [mm
dancer number or degree].
Current value of roll | i_eDiaActVal Single precision real |_| 0.0< — Input the current value of the roll diameter
diameter number [mm].
Line velocity i_eLineVelocity Single precision real |_| — — Input the current value of the line velocity [m/
number min].
Execution cycle i_eSamplingTime Single precision real T 0.0< — Execution cycle [ms] of the program for
number executing the FB
*1 [1]: Always, T: Only when the FB is started
EOutput labels
Name Label name Data type Value to Description
be held"!
Executing o_bENO Bit — Turns on while Execution command is on.
Normal operation o_bOK Bit — Turns on while the FB is normally operating.
Error completion o_bErr Bit — Turns on when an error has occurred in the FB.
Error code o_uErrld Word [Unsigned] — The error code of the error that has occurred in the

FB is stored.
(Refer to "Page 282 List of Error Codes".)

Velocity command

o_eCommandVelocity

Single precision real
number

Velocity command value of FB calculation results [r/
min]

Velocity correction

o_eAdditiveVelocity

Single precision real

Velocity correction determined by PID calculation [m/

number min]
*1  O: The value is held after the FB stops. —: The value is cleared after the FB stops.
HI/O labels
Name Label name Data type Setting Description
range
Setting of winder io_stWinderControl WINDER_REF — Refer to the following.
control
Setting of winder io_stWinderAxis AXIS_REF —
axis
Setting of winder control (WINDER_REF structure)
Name Label name 1/0 | Data type Read Setting Initial | Description
timing*1 range value
Winding method wWinderType IN Word [Signed] |—| Oto3 — Rewinding/unwinding setting
0: Forward unwinding
1: Forward rewinding
2: Backward unwinding
3: Backward rewinding
(For details, refer to "Page 44 Rotation Direction
Setting".)
Proportionality gain eKp IN Single precision |_| 0.0<= — PID control Proportionality gain
real number [(m/min)/mm or (m/min)/degree]
Integral time eTi IN Single precision |_| 0.0<= — PID control Integral time [ms]
real number
Differential time eTd IN Single precision |—| 0.0<= — PID control Differential time [ms]
real number
Upper limit ePidUpperLimit IN Single precision |—| Lower limit — PID output Upper limit value [m/min]
real number value <
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Name Label name 1/0 | Data type Read Setting Initial | Description
timing*1 range value
Lower limit ePidLowerLimit IN Single precision |—| Upper limit — PID output Lower limit value [m/min]
real number value >
Setting of deadband | ePidDeadBand IN Single precision |—| 0.0<= — PID control Setting of deadband [mm or
real number degree]
Amplitude of auto eMrly IN Single precision |—| 0.0< 1.0 Amplitude at auto turning [mm or degree]
tuning real number
Start auto tuning bAtStart IN Bit |—| — — On: The auto turning is started.
Auto tuning wAtResponse IN Word [Signed] |—| 1to7 3 1 (Weak) < 7(Strong)
response
Enable auto tuning bAtValEN IN Bit |—| — — On: The PID control is performed with auto
tuning results.
Off: The PID control is performed with setting
values.
Normal completion bAtComp OUT | Bit — — — On: Turns on when the auto tuning is normally
of auto tuning completed.
Off: Turn off when Start auto tuning turns off.
Hysteresis of auto eTehys OUT | Single precision | — — — Hysteresis of auto tuning results [mm or degree]
tuning results real number
Proportionality gain eAtKp OUT | Single precision | — — — Proportionality gain of auto tuning results
of auto tuning results real number (to [(m/min)/mm or (m/min)/degree]
be held)
Integral time of auto | eAtTi OUT | Single precision | — — — Integral time of auto tuning results [ms]
tuning results real number (to
be held)
Setting of winder axis (AXIS_REF structure)
Name Label name 1/0 | Data type Read Setting Initial | Description
timing*1 range value
Axis number AxisNo IN Word [Unsigned] | T 0 to the — Axis number (0: Only the command operation.
maximum The Simple Motion module does not send
number of output to the servo amplifier.)
axes of the
module
used
Start /0O number StartlO IN Word [Unsigned] | T OH to FEH — Installation address of the Simple Motion

module (Upper three digits of four digits
(hexadecimal))

*1 []: Always, T: Only when the FB is started
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CNV_WinderTensionTorqueCtrl (Tension sensor feedback torque
control)

Name

CNV_WinderTensionTorqueCtrl

Function overview

Item Description

Function overview This FB performs the PID control according to the value detected by the tension detector and controls the torque so that the

torque reaches the set tension value.

Symbol
CNV_WinderTensionTorqueCtrl
Execution command | B:i_bEN o_bENO :B | Executing
Setting value of tension | E:i_eTensionSetVal o_bOK :B | Normal operation
Current value of tension | E: i_eTensionActVal o_bErr :B | Error completion
Coefficient of tension taper | E:i_eTensionTaper o_uErrld :UW | Error code
Current value of roll diameter | E: i_eDiaActVal o_eCommandTorque :E | Torque command value
Torque of inertia compensation | E: i_elnertiaTrq o_eAdditiveTorque :E | Torque correction value
Torque of friction compensation | E: i_eFrictionTrq o_eVelocityLimit :E | Velocity command

Line velocity | E:i_eLineVelocity

Coefficient of velocity limit | E: i_eVelocityAdj

Offset of velocity limit | E: i_eVelocityOffset

Execution cycle | E:i_eSamplingTime

Tension correction value | E: i_eTensionAdjVal

Setting of winder control | DUT: io_stWinderControl io_stWinderControl :DUT | Setting of winder control

Setting of winder axis | DUT: io_stWinderAxis io_stWinderAxis :DUT | Setting of winder axis

Applicable hardware and Applicable module RD77MS, RD77GF

software

Applicable CPU MELSEC iQ-R series CPU module

Engineering software GX Works3

Number of steps 4751 steps (For the macro type)

FB dependence CNV_PIDControl
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Item

Description

Function description

Line axis

Tension detector

8

Setting value

Winder axis

The tension torque is calculated according to the roll diameter, the deviation of the tension setting value to the tension detector
value is multiplied by the tension correction value that is determined by the PID control, and the calculated value is output as a
torque command to the servo amplifier.

of tension _|

Coefficient of _|
tension taper

Tension correction value—

Current value of tension

Current value

of roll diameter

(Current value of roll diameter/2)

Gear ratio
Torque of

Gear ratio

PID control
+

Tension torque

ol I

inertia compensation
Torque of

friction compensation

Line velocity

Velocity limit value

Line velocity x Coefficient + Offset value

Current value of roll diameter x

<WinderType: 0>
- Tension + Inertia compensation +
Friction compensation
<WinderType: 1>
Tension + Inertia compensation +
Friction compensation
<WinderType: 2>
Tension - Inertia compensation -
Friction compensation

<WinderType: 3>
- Tension - Inertia compensation -
Friction compensation

Torque
command

Compiling method

Macro type, subroutine type

FB operation type

Real-time execution

Restrictions and precautions

Execute this FB in a fixed cycle. (Motion calculation cycle event task (144: Inter-module synchronization) is recommended.)

Labels

Hinput labels

Name Label name Data type Read Setting Initial Description
timing*1 range value

Execution i bEN Bit |—| — — On: The FB is activated.
command Off: The FB is stopped.
Setting value of i_eTensionSetVal Single precision real |—| 0.0<= — Input the target value of tension [N].
tension number
Current value of i_eTensionActVal Single precision real |—| — — Input the value of the tension detector [N].
tension number
Coefficient of i_eTensionTaper Single precision real |—| 0.0<= 1.0 Taper coefficient of the set tension value (1.0
tension taper number =100%)
Current value of roll | i_eDiaActVal Single precision real |—| 0.0< — Input the current value of the roll diameter
diameter number [mm].
Torque of inertia i_elnertiaTrq Single precision real |—| — — Torque of inertia compensation [N-m] (Motor
compensation number axis conversion)
Torque of friction i_eFrictionTrq Single precision real |—| 0.0<= — Torque of friction compensation [N-m] (Motor
compensation number axis conversion)
Line velocity i_eLineVelocity Single precision real |_| — — Input the current value of the line velocity [m/

number min].
Coefficient of i_eVelocityAdj Single precision real |_| 0.0<= 1.0 Coefficient of velocity limit (1.0 = Line velocity
velocity limit number x 100%)
Velocity limit i_eVelocityOffset Single precision real |_| 0.0<= — Offset of velocity limit [m/min]
Offset value number
Execution cycle i_eSamplingTime Single precisionreal | T 0.0< — Execution cycle [ms] of the program for

number executing the FB
Tension correction i_eTensionAdjVal Single precision real |—| — — Input the correction value of the tension
value number deviations from free roller [N]

*1 []: Always, T: Only when the FB is started
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EOutput labels

Name Label name Data type Value to Description
be held"!
Executing o_bENO Bit — Turns on while Execution command is on.
Normal operation o_bOK Bit — Turns on while the FB is normally operating.
Error completion o_bErr Bit — Turns on when an error has occurred in the FB.
Error code o_uErrld Word [Unsigned] — The error code of the error that has occurred in the

FB is stored.
(Refer to "Page 282 List of Error Codes".)

Torque command
value

o_eCommandTorque

number

Single precision real

Torque command value of the FB calculation results
[N-m] (Motor axis conversion)

Torque correction
value

o_eAdditiveTorque

number

Single precision real

Tension correction value determined by PID
calculation [N]

Velocity limit value

o_eVelocityLimit

number

Single precision real

Velocity limit value of FB calculation results [r/min]
(Motor axis conversion)

*1  O: The value is held after the FB stops. —: The value is cleared after the FB stops.

HI/O labels

Name Label name Data type Setting Description
range
Setting of winder io_stWinderControl WINDER_REF — Refer to the following.
control
Setting of winder io_stWinderAxis AXIS_REF —
axis
Setting of winder control (WINDER_REF structure)
Name Label name 1/0 | Data type Read Setting | Initial | Description
timing™ | range value
Winding method wWinderType IN Word [Signed] |_| Oto3 — Rewinding/unwinding setting
0: Forward unwinding
1: Forward rewinding
2: Backward unwinding
3: Backward rewinding
(For details, refer to "Page 44 Rotation
Direction Setting".)
Gear ratio eWinderGearRatio | IN Single precision | T 0.0< — Gear ratio (Motor side/load side)
real number
Rated torque eWinderRatedTrq IN Single precision | T 0.0< — Rated torque of motor [N-m]
real number
Proportionality gain eKp IN Single precision |_| 0.0<= — PID control Proportionality gain [N/N]
real number
Integral time eTi IN Single precision |_| 0.0<= — PID control Integral time [ms]
real number
Differential time eTd IN Single precision |_| 0.0<= — PID control Differential time [ms]
real number
Upper limit ePidUpperLimit IN Single precision |_| Lowerlimit | — PID output Upper limit value [N]
real number value <
Lower limit ePidLowerLimit IN Single precision |_| Upperlimit | — PID output Lower limit value [N]
real number value >
Setting of deadband ePidDeadBand IN Single precision |_| 0.0<= — PID control Setting of deadband [N]
real number
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Setting of winder axis (AXIS_REF structure)

Axis number AxisNo IN Word 0 to the Axis number (0: Only the command operation.
[Unsigned] maximum The Simple Motion module does not send
number of output to the servo amplifier.)
axes of
the
module
used
Start 1/0 number StartlO IN Word OH to FEH Installation address of the Simple Motion
[Unsigned] module (Upper three digits of four digits

(hexadecimal))

*1 []: Always, T: Only when the FB is started
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CNV_WinderTensionSensorlessCtrl (Tension sensorless torque

control)

Name

CNV_WinderTensionSensorlessCtrl

Function overview

Item

Description

Function overview

This FB performs the torque control without sensors to control the tension in unwinding and rewinding.

Symbol

Execution command

Setting value of tension
Coefficient of tension taper
Current value of roll diameter
Torque of inertia compensation
Torque of friction compensation
Line velocity

Coefficient of velocity limit
Offset of velocity limit

Tension correction value

Setting of winder control

Setting of winder axis

B:i_bEN

E: i_eTensionSetVal
E:i_eTensionTaper
E:i_eDiaActVal

E: i_elnertiaTrq
E:i_eFrictionTrq

E: i_eLineVelocity
E: i_eVelocityAd]

E: i_eVelocityOffset
E: i_eTensionAdjVal

DUT: io_stWinderControl

DUT: io_stWinderAxis

CNV_WinderTensionSensorlessCtrl

o_eCommandTorque :E

o_eVelocityLimit :E

io_stWinderControl :DUT

io_stWinderAxis :DUT

o_bENO :B | Executing
0_bOK :B | Normal operation
0_bErr :B | Error completion

o_uErrld :UW | Error code

Velocity limit value

Torque command value

Setting of winder control

Setting of winder axis

Applicable hardware and
software

Applicable module

RD77MS, RD77GF

Applicable CPU

MELSEC iQ-R series CPU module

Engineering software

GX Works3

Number of steps

1716 steps (For the macro type)

FB dependence

None

Function description

The command torque is calculated from the roll diameter and compensation torque/tension correction value so that the tension
reaches the set tension in unwinding and rewinding, and it is output to the servo ampilifier.

Line axis
Winder axis
ﬁ
o Torque.of <WinderType: 0>
inertia compensation - Tension + Inertia compensation +

Torque of Friction compensation

friction compensation <WinderType: 1>

Setting value of tension W BN Tension + Inertia compensation +

Coefficient of + x |Tension Friction compensation

tension taper ﬁ <WinderType: 2>

N

Tension correction value

Current value

7
(Current value of roll diameter/2)

of roll diameter

Gear ratio

Gear ratio

Tension - Inertia compensation -
Friction compensation
<WinderType: 3>

- Tension - Inertia compensation -
Friction compensation

N

Line velocity

Line velocity x Coefficient + Offset value

Current value of roll diameter x

Velocity limit value

Torque
command
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Item

Description

Compiling method

Macro type, subroutine type

FB operation type

Real-time execution

Restrictions and
precautions

Execute this FB in a fixed cycle. (Motion calculation cycle event task (144: Inter-module synchronization) is recommended.)

Labels

Hinput labels

Name Label name Data type Read Setting Initial Description
timing™ | range value
Execution i_bEN Bit |_| — — On: The FB is activated.
command Off: The FB is stopped.
Setting value of i_eTensionSetVal Single precision real |_| 0.0<= — Input the target value of tension [N].
tension number
Coefficient of i_eTensionTaper Single precision real |_| 0.0<= 1.0 Taper coefficient of the set tension value (1.0
tension taper number =100%)
Current value of roll | i_eDiaActVal Single precision real |_| 0.0< — Input the current value of the roll diameter
diameter number [mm].
Torque of inertia i_elnertiaTrq Single precision real |_| — — Torque of inertia compensation [N-m] (Motor
compensation number axis conversion)
Torque of friction i_eFrictionTrq Single precision real |_| 0.0<= — Torque of friction compensation [N-m] (Motor
compensation number axis conversion)
Line velocity i_eLineVelocity Single precision real |_| — — Input the current value of the line velocity [m/
number min].
Coefficient of i_eVelocityAdj Single precision real |_| 0.0<= 1.0 Coefficient of velocity limit (1.0 = Line velocity
velocity limit number x 100%)
Offset of velocity i_eVelocityOffset Single precision real |_| 0.0<= — Offset of velocity limit [m/min]
limit number
Tension correction i_eTensionAdjVal Single precision real |_| — — Input the correction value of the tension
value number deviations from free roller [N]
*1 []: Always, T: Only when the FB is started
HEOutput labels
Name Label name Data type Value to Description
be held"
Executing o_bENO Bit — Turns on while Execution command is on.
Normal operation o_bOK Bit — Turns on while the FB is normally operating.
Error completion o_bErr Bit — Turns on when an error has occurred in the FB.
Error code o_uErrld Word [Unsigned] — The error code of the error that has occurred in the

FB is stored.
(Refer to "Page 282 List of Error Codes".)

Torque command
value

o_eCommandTorque

Single precision real —
number

Torque command value of the FB calculation results
[N-m] (Motor axis conversion)

Velocity limit value

o_eVelocityLimit

Single precision real —
number

Velocity limit value of FB calculation results [r/min]
(Motor axis conversion)

*1  O: The value is held after the FB stops. —: The value is cleared after the FB stops.

HI/O labels

Name Label name Data type Setting Description
range

Setting of winder io_stWinderControl WINDER_REF — Refer to the following.

control

Setting of winder io_stWinderAxis AXIS_REF —

axis
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Setting of winder control (WINDER_REF structure)

Winding method wWinderType IN Word [Signed] Oto3 Rewinding/unwinding setting
0: Forward unwinding
1: Forward rewinding
2: Backward unwinding
3: Backward rewinding
(For details, refer to "Page 44 Rotation
Direction Setting".)
Gear ratio eWinderGearRatio | IN Single precision 0.0 < Gear ratio (Motor side/load side)
real number
Rated torque eWinderRatedTrq IN Single precision 0.0 < Rated torque of motor [N-m]
real number

Setting of winder axis (AXIS_REF structure)

Axis number AxisNo IN Word 0 to the Axis number (0: Only the command operation.
[Unsigned] maximum The Simple Motion module does not send
number of output to the servo amplifier.)
axes of
the
module
used
Start /0 number StartlO IN Word OH to FEH Installation address of the Simple Motion
[Unsigned] module (Upper three digits of four digits
(hexadecimal))

*1

[1: Always, T: Only when the FB is started
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CNV_TensionSensorlessVelocityCtrl (Tension sensorless
velocity control)

Name
CNV_TensionSensorlessVelocityCtrl

Function overview

Item Description
Function overview This FB performs the velocity control without sensors to control the tension in unwinding and rewinding.

The velocity command is corrected by the deviation of the command torque and actual torque.
Symbol

CNV_TensionSensorlessVelocityCtrl
Execution command | B:i_bEN o_bENO :B | Executing
Setting value of tension | E: i_eTensionSetVal o_bOK :B | Normal operation
Coefficient of tension taper | E: i_eTensionTaper o_bErr:B | Error completion
Current value of roll diameter | E: i_eDiaActVal o_uErrld :UW | Error code
Torque of inertia compensation | E: i_elnertiaTrqg o_eCommandVelocity :E | Velocity command
Torque of friction compensation | E: i_eFrictionTrq
Line velocity | E: i_eLineVelocity
Tension correction value | E: i_eTensionAdjVal
Execution cycle | E: i_eSamplingTime
Velocity control setting | DUT: i_stVelocityControl
Setting of winder control | DUT: io_stWinderControl io_stWinderControl :DUT | Setting of winder control
Setting of winder axis | DUT: io_stWinderAxis io_stWinderAxis :DUT | Setting of winder axis

Applicable hardware and | Applicable module RD77MS, RD77GF
software Applicable CPU MELSEC iQ-R series CPU module

Engineering software GX Works3
Number of steps 1981 steps (For the macro type)
FB dependence None
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Item

Description

Function description

Correction upper
limit value

Torque of inertia
compensation

Torque of friction
compensation

Settin |
of tension

Coefficient of
tension taper

correction value

Current value
of roll diameter

Gear ratio

Correction gain

Correction lower
limit value

Line velocity

Line axis

—

Motor current
(actual torque)

The command velocity is calculated from the roll diameter and line velocity so that the tension reaches the set tension in unwinding
and rewinding, and it is output to the servo amplifier. The velocity is corrected with the deviation of the torque command value and
torque feedback value calculated from the tension setting and torque compensation.

Winder axis

value |

Tension

Tension

(Current value of
roll diameter/2)

Gear ratio

<WinderType: 0>

- Tensjon + Inertia compensation
+ Friction compensation

<WinderType: 1>

Tension + Inertia compensation
+ Friction compensation

<WinderType: 2>

Tension - Inertia compensation
- Friction compensation

<WinderType: 3>

- Tension - Inertia compensation
- Friction compensation

+[ Velocity

Torque
q command

command

Line velocity value

Current value of
roll diameter x ©t

Compiling method

Macro type, subroutine type

FB operation type

Real-time execution

Restrictions and
precautions

the FB.

« Execute this FB in a fixed cycle. (Motion calculation cycle event task (144: Inter-module synchronization) is recommended.)
« Set the parameter PB25 (Function selection B-1) of the servo amplifier to Oh (enable model application control selection) and use

« Set the parameter PA08 (Auto tuning mode) of the servo amplifier to 0003h (manual mode) and use the FB.

Labels

Hinput labels

Name Label name Data type Read Setting Initial Description
timing™ | range value
Execution i_bEN Bit |_| — — On: The FB is activated.
command Off: The FB is stopped.
Setting value of i_eTensionSetVal Single precision real |_| 0.0 <= — Input the target value of tension [N].
tension number
Coefficient of i_eTensionTaper Single precision real |_| 0.0 <= 1.0 Taper coefficient of the set tension value
tension taper number (1.0 = 100%)
Current value of roll | i_eDiaActVal Single precision real |_| 0.0< — Input the current value of the roll diameter
diameter number [mm].
Torque of inertia i_elnertiaTrq Single precision real |_| — — Torque of inertia compensation [N-m]
compensation number (Motor axis conversion)
Torque of friction i_eFrictionTrg Single precision real |_| 0.0 <= — Torque of friction compensation [N-m]
compensation number (Motor axis conversion)
Line velocity i_eLineVelocity Single precision real |_| — — Input the current value of the line velocity
number [m/min].
Tension correction i_eTensionAdjVal Single precision real |_| — — Input the correction value of the tension
value number deviations from free roller [N]
Velocity control i_stVelocityControl VEL_CTRL_REF — — — Refer to the velocity control setting.
setting
Execution cycle i_eSamplingTime Single precisionreal | T 0.0< — Execution cycle [ms] of the program for
number executing the FB

*1 []: Always, T: Only when the FB is started
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Velocity control setting (VEL_CTRL_REF structure)

Name Label /10 Data type Read Setting | Initial Description
name timing*1 range value
Correction gain eAdjustGain | IN Single precision |_| 0.0 <= — Gain [(r/min)/%] for velocity correction value
real number calculated from deviation of the command torque
and actual torque.
Velocity control (no correction) is performed when
this value is set to 0, and control close to torque
control is performed when the value is increased.
Correction upper eUpperLimit IN Single precision |_| Lower — Speed correction upper limit value [r/min] calculated
limit value real number limit value from deviation of the command torque and actual
< torque.
When the correction value exceeds this value, the
correction is performed with this value.
Correction lower eLowerLimit IN Single precision |_| Upper — Speed correction limit value [r/min] calculated from
limit value real number limit value deviation of the command torque and actual torque.
> When the correction value is lower than this value,
the correction is performed with this value.
Velocity integral eAmpVIC IN Single precision | T 0.1to 33.7 Set the same value as the parameter PB10 (Velocity
compensation real number 1000.0 integral compensation) of the servo amplifier [ms].
*1 []: Always, T: Only when the FB is started
HEOutput labels
Name Label name Data type Value to be | Description
held"!
Executing o_bENO Bit — Turns on while Execution command is on.
Normal operation o_bOK Bit — Turns on while the FB is normally operating.
Error completion o_bErr Bit — Turns on when an error has occurred in the FB.
Error code o_uErrld Word [Unsigned] — The error code of the error that has occurred in the
FB is stored.
(Refer to "Page 282 List of Error Codes".)
Velocity command o_eCommandVelocity Single precision real — Velocity command value of FB calculation results
number [r/min]
*1  O: The value is held after the FB stops. —: The value is cleared after the FB stops.
HI/O labels
Name Label name Data type Setting Description
range
Setting of winder control | io_stWinderControl WINDER_REF — Refer to the following.
Setting of winder axis io_stWinderAxis AXIS_REF —
Setting of winder control (WINDER_REF structure)
Name Label name 1/0 | Data type Read Setting | Initial | Description
timing*1 range value
Winding method wWinderType IN Word [Signed] |—| 0to3 — Rewinding/unwinding setting
0: Forward unwinding
1: Forward rewinding
2: Backward unwinding
3: Backward rewinding
(For details, refer to "Page 44 Rotation Direction
Setting".)
Gear ratio eWinderGearRati | IN Single precision | T 0.0< — Gear ratio (Motor side/load side)
o real number
Rated torque eWinderRatedTrq | IN Single precision T 0.0< — Rated torque of motor [N-m]
real number
Rotation direction uAmpPol IN Word [Unsigned] | T 0,1 0 Set the same value as the parameter PA14
selection (Rotation direction selection) of the servo
amplifier.
When the value other than 1 is set, the
operation is performed regarding the value as 0.

*1 []: Always, T: Only when the FB is started
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Setting of winder axis (AXIS_REF structure)

Axis number

AxisNo

IN

Word [Unsigned]

1 to the
maximum
number of
axes of the
module
used

Axis number

Start /O number

StartlO

Word [Unsigned]

OH to FEH

Installation address of the Simple Motion
module (Upper three digits of four digits
(hexadecimal))

*1 []: Always, T: Only when the FB is started

4 FB LIBRARY

68 4.2 Details of the FB Library



CNV_FeedTensionVelocityCtrl (Tension sensor feedback velocity
control (Intermediate axis))

Name
CNV_FeedTensionVelocityCtrl

Function overview

Item Description

Function overview This FB executes the PID control according to the value detected by the tension detector and controls the velocity so that the

tension reaches the specified tension.

Symbol
CNV_FeedTensionVelocityCtrl
Execution command | B:i_bEN o_bENO :B | Executing
Setting value of tension | E: i_eTensionSetVal o_bOK :B | Normal operation
Current value of tension | E: i_eTensionActVal o_bErr:B | Error completion
Line velocity | E: i_eLineVelocity o_uErrld :UW | Error code

Execution cycle

Setting of tension control

E: i_eSamplingTime

DUT: io_stFeedTensionCtrl

o_eCommandVelocity :E
o_eAdditiveVelocity :E
io_stFeedTensionCtrl:DUT

Velocity command
Velocity correction

Setting of tension control

Setting of feed axis | DUT: io_stFeedAxis io_stFeedAxis :DUT | Setting of feed axis

Applicable hardware and
software

Applicable module RD77MS, RD77GF

Applicable CPU MELSEC iQ-R series CPU module

Engineering software GX Works3

Number of steps

4318 steps (For the macro type)

FB dependence

CNV_PIDControl

Function description

The velocity correction is performed to the line speed with the PID control output according to a deviation between a setting value
of tension and value of the tension detector, and the value is output as a command velocity to the servo amplifier.

Tension detector Feeding axis
Line velocity

—>

Velocity command

Line velocity O
+

Current value
of tension

PID control

Setting value of tension Velocity correction

* The velocity correction value is "-" when the tension detection is performed in the
downstream side of the feeding axis.

Compiling method

Macro type, subroutine type

FB operation type

Real-time execution

Restrictions and
precautions

« Execute this FB in a fixed cycle. (Motion calculation cycle event task (144: Inter-module synchronization) is recommended.)
« Set the electronic gear of the Motion module for a feeding length per motor rotation of the feed axis calculated with the roll
circumference and gear ratio.
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Labels

Hinput labels

Name Label name Data type Read Setting Initial Description
timing™ | range value
Execution i_bEN Bit |_| — — On: The FB is activated.
command Off: The FB is stopped.
Setting value of i_eTensionSetVal Single precision real |_| 0.0 <= — Input the target value of tension [N].
tension number
Current value of i_eTensionActVal Single precision real |_| — — Input the value of the tension detector [N].
tension number
Line velocity i_eLineVelocity Single precision real |_| — — Input the current value of the line velocity [m/
number min].
Execution cycle i_eSamplingTime Single precision real T 0.0< — Execution cycle [ms] of the program for
number executing the FB
*1 []: Always, T: Only when the FB is started
HEOutput labels
Name Label name Data type Value to Description
be held"!
Executing o_bENO Bit — Turns on while Execution command is on.
Normal operation o_bOK Bit — Turns on while the FB is normally operating.
Error completion o_bErr Bit — Turns on when an error has occurred in the FB.
Error code o_uErrld Word [Unsigned] — The error code of the error that has occurred in the

FB is stored.
(Refer to "Page 282 List of Error Codes".)

Velocity command o_eCommandVelocity

Single precision real

number

Velocity command value of FB calculation results [m/
min]

Velocity correction o_eAdditiveVelocity

Single precision real

number

Velocity correction determined by PID calculation [m/
min]

*1  O: The value is held after the FB stops. —: The value is cleared after the FB stops.

HI/O labels

Name Label name Data type Setting Description
range

Setting of tension io_stFeedTensionCtrl WINDER_REF — Refer to the following.

control

Setting of feed axis | io_stFeedAxis AXIS_REF —

Setting of tension control (WINDER_REF structure)
Name Label name 1/0 | Data type Read Setting Initial | Description
timing™! | range value
Sensor position bSensorPos IN Bit |—| — — On: Downstream side of the feeding axis
Off: Upstream side of the feeding axis

Proportionality gain eKp IN Single precision |_| 0.0 <= — PID control Proportional gain [(m/min)/N]
real number

Integral time eTi IN Single precision |_| 0.0 <= — PID control Integral time [ms]
real number

Differential time eTd IN Single precision |_| 0.0 <= — PID control Differential time [ms]
real number

Upper limit ePidUpperLimit IN Single precision |—| Lower limit | — PID output Upper limit value [m/min]
real number value <

Lower limit ePidLowerLimit IN Single precision |—| Upper limit | — PID output Lower limit value [m/min]
real number value >

Setting of deadband ePidDeadBand IN Single precision |—| 0.0 <= — PID control Setting of deadband [N]
real number

Amplitude of auto eMrly IN Single precision |—| 0.0< 1.0 Amplitude at auto turning

tuning real number

Start auto tuning bAtStart IN Bit |—| — — On: The auto turning is started.
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Name Label name 1/0 | Data type Read Setting Initial | Description
timing*1 range value
Auto tuning response wAtResponse IN Word [Signed] |—| 1to 7 3 1 (Weak) < 7(Strong)
Enable auto tuning bAtValEN IN Bit |_| — — On: The PID control is performed with auto
tuning results.
Off: The PID control is performed with setting
values.
Normal completion of bAtComp OUT | Bit — — — On: Turns on when the auto tuning is normally
auto tuning completed.
Off: Turn off when Start auto tuning turns off.
Hysteresis of auto eTehys OUT | Single precision | — — — Hysteresis of auto tuning results [N]
tuning results real number
Proportional gain of eAtKp OUT | Single precision — — — Proportional gain of auto tuning results [(m/
auto tuning results real number (to min)/N]
be held)
Integral time of auto eAtTi OUT | Single precision — — — Integral time of auto tuning results [ms]
tuning results real number (to
be held)
Setting of feed axis (AXIS_REF structure)
Name Label name 1/0 | Data type Read Setting Initial | Description
timing™! | range value
Axis number AxisNo IN Word [Unsigned] | T 0 to the — Axis number (0: Only the command
maximum operation. The Simple Motion module does
number of not send output to the servo amplifier.)
axes of the
module
used
Start /0O number StartlO IN Word [Unsigned] | T OHto FEH | — Installation address of the Simple Motion

module (Upper three digits of four digits
(hexadecimal))

*1 []: Always, T: Only when the FB is started
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CNV_FeedDancerVelocityCtrl (Dancer feedback velocity control

(Intermediate axis))

Name

CNV_FeedDancerVelocityCirl

Function overview

Item

Description

Function overview

This FB detects the position of the dancer roll and controls the velocity to reach the target position.

Symbol

Execution command
Setting value of dancer
Current value of dancer

Line velocity

Execution cycle

Setting of dancer control

Setting of feed axis

CNV_FeedDancerVelocityCitrl

B:i_bEN

E: i_eDancerSetVal
E: i_eDancerActVal
E: i_eLineVelocity

E: i_eSamplingTime

DUT: io_stFeedDancerCtrl
DUT: io_stFeedAxis

o_bENO :B
o_bOK:B
o_bErr:B

o_uErrld :UW
o_eCommandVelocity :E
o_eAdditiveVelocity :E
io_stFeedDancerCtrl :DUT
io_stFeedAxis :DUT

Executing

Normal operation

Error completion

Error code

Velocity command
Velocity correction
Setting of dancer control

Setting of feed axis

Applicable hardware and
software

Applicable module

RD77MS, RD77GF

Applicable CPU

MELSEC iQ-R series CPU module

Engineering software

GX Works3

Number of steps

4286 steps (For the macro type)

FB dependence

CNV_PIDControl

Function description

The velocity correction is performed to the line velocity with the PID control output according to a deviation between a target value

of dancer and current value of dancer, and the value is output as a command velocity to the servo amplifier.

Feeding axis

Line velocity
e Dancer roll
Line velocity O
+
Current value
of dancer
PID control Velocity correction
Target position value of dancer ¥

* The velocity correction value is
downstream side of the feeding axis.

Velocity command

when the dancer position detection is performed in the

Compiling method

Macro type, subroutine type

FB operation type

Real-time execution

Restrictions and
precautions

 Execute this FB in a fixed cycle. (Motion calculation cycle event task (144: Inter-module synchronization) is recommended.)
« Set the electronic gear of the Motion module for a feeding length per motor rotation of the feed axis calculated with the roll

circumference and gear ratio.
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Labels
Hinput labels

Name Label name Data type Read Setting Initial Description
timing™ | range value
Execution i_bEN Bit |_| — — On: The FB is activated.
command Off: The FB is stopped.
Setting value of i_eDancerSetVal Single precision real |_| — — Input the target position of the dancer roll
dancer number [mm or degree].
Current value of i_eDancerActVal Single precision real |_| — — Input the current value of the dancer roll [mm
dancer number or degreel].
Line velocity i_eLineVelocity Single precision real |_| — — Input the current value of the line velocity [m/
number min].
Execution cycle i_eSamplingTime Single precision real T 0.0< — Execution cycle [ms] of the program for
number executing the FB
*1 []: Always, T: Only when the FB is started
HEOutput labels
Name Label name Data type Value to Description
be held"!
Executing o_bENO Bit — Turns on while Execution command is on.
Normal operation o_bOK Bit — Turns on while the FB is normally operating.
Error completion o_bErr Bit — Turns on when an error has occurred in the FB.
Error code o_uErrld Word [Unsigned] — The error code of the error that has occurred in the

FB is stored.
(Refer to "Page 282 List of Error Codes".)

Velocity command value of FB calculation results [m/
min]

o_eCommandVelocity Single precision real

number

Velocity command

Velocity correction o_eAdditiveVelocity Single precision real Velocity correction determined by PID calculation [m/

number min]
*1  O: The value is held after the FB stops. —: The value is cleared after the FB stops.
HI/O labels
Name Label name Data type Setting Description
range
Setting of dancer io_stFeedDancerCtrl WINDER_REF — Refer to the following.
control
Setting of feed axis | io_stFeedAxis AXIS_REF —
Setting of dancer control (WINDER_REF structure)
Name Label name 1/0 | Data type Read Setting Initial | Description
timing™! | range value
Sensor position wSensorPos IN Bit |—| — — On: Downstream side of the feeding axis
(dancer installation) Off: Upstream side of the feeding axis
Proportionality gain eKp IN Single precision |_| 0.0 <= — PID control Proportional gain [(m/min)/mm or
real number (m/min)/degree]
Integral time eTi IN Single precision |_| 0.0 <= — PID control Integral time [ms]
real number
Differential time eTd IN Single precision |_| 0.0 <= — PID control Differential time [ms]
real number
Upper limit ePidUpperLimit IN Single precision |—| Lower limit | — PID output Upper limit value [m/min]
real number value <
Lower limit ePidLowerLimit IN Single precision |—| Upper limit | — PID output Lower limit value [m/min]
real number value >
Setting of deadband ePidDeadBand IN Single precision |—| 0.0 <= — PID control Setting of deadband [mm or
real number degree]
Amplitude of auto eMrly IN Single precision |—| 0.0< 1.0 Amplitude at auto turning
tuning real number
Start auto tuning bAtStart IN Bit |—| — — On: The auto turning is started.
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Name Label name 1/0 | Data type Read Setting Initial | Description
timing*1 range value
Auto tuning response wAtResponse IN Word [Signed] |—| 1to 7 3 1 (Weak) < 7(Strong)
Enable auto tuning bAtValEN IN Bit |_| — — On: The PID control is performed with auto
tuning results.
Off: The PID control is performed with setting
values.
Normal completion of bAtComp OUT | Bit — — — On: Turns on when the auto tuning is normally
auto tuning completed.
Off: Turn off when Start auto tuning turns off.
Hysteresis of auto eTehys OUT | Single precision | — — — Hysteresis of auto tuning results [mm or
tuning results real number degree]
Proportional gain of eAtKp OUT | Single precision — — — Proportional gain of auto tuning results [(m/
auto tuning results real number (to min)/mm or (m/min)/degree]
be held)
Integral time of auto eAtTi OUT | Single precision — — — Integral time of auto tuning results [ms]
tuning results real number (to
be held)
Setting of feed axis (AXIS_REF structure)
Name Label name 1/0 | Data type Read Setting Initial | Description
timing™! | range value
Axis number AxisNo IN Word [Unsigned] | T 0 to the — Axis number (0: Only the command
maximum operation. The Simple Motion module does
number of not send output to the servo amplifier.)
axes of the
module
used
Start /0O number StartlO IN Word [Unsigned] | T OHto FEH | — Installation address of the Simple Motion

module (Upper three digits of four digits
(hexadecimal))

*1 []: Always, T: Only when the FB is started
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CNV_DrawCtrl (Draw control)

Name
CNV_DrawCtrl

Function overview

Item Description
Function overview This FB controls the velocity of the intermediate axis in unwinding/rewinding lines.
Symbol
CNV_DrawCtrl
Execution command | B:i_bEN o_bENO :B | Executing
Draw ratio | E:i_eDrawRatio o_bOK :B | Normal operation
Line velocity | E:i_eLineVelocity o_bErr :B | Error completion
Setting of draw axis | DUT: i_stDrawAxis o_uErrld :UW | Error code
o_eCommandVelocity :E | Velocity command

Applicable hardware and | Applicable module RD77MS, RD77GF
software Applicable CPU MELSEC iQ-R series CPU module

Engineering software GX Works3
Number of steps 1257 steps (For the macro type)
FB dependence None
Function description The command velocity to the line velocity (draw ratio) at the draw ratio is output to the servo ampilifier.

Line axis
Line velocity N
Draw ratio X Velocity command

Compiling method Macro type, subroutine type
FB operation type Real-time execution
Restrictions and Motion calculation cycle event task (144: Inter-module synchronization) is recommended.
precautions
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Hinput labels

Execution i_bEN Bit |_| — — On: The FB is activated.

command Off: The FB is stopped.

Draw ratio i_eDrawRatio Single precision real |_| 0.0<= — Draw ratio (1.0 = Line velocity x 100%)
number

Line velocity i_eLineVelocity Single precision real |_| — — Line velocity [m/min]
number

Setting of draw axis | i_stDrawAxis AXIS_REF T — — Refer to the following.

Setting of draw axis (AXIS_REF structure)

Axis number AxisNo IN Word 0 0 to the — Axis number (0: Only the command operation.
[Unsigned] maximum The Simple Motion module does not send
number of output to the servo amplifier.)
axes of
the
module
used
Start /0O number StartlO IN Word ) OHto FEH | — Installation address of the Simple Motion
[Unsigned] module (Upper three digits of four digits
(hexadecimal))

*1 [: Always, T: Only when the FB is started
HEOutput labels

Executing o_bENO Bit — Turns on while Execution command is on.
Normal operation o_bOK Bit — Turns on while the FB is normally operating.
Error completion o_bErr Bit — Turns on when an error has occurred in the FB.
Error code o_uErrld Word [Unsigned] — The error code of the error that has occurred in the
FB is stored.
(Refer to "Page 282 List of Error Codes".)
Velocity command o_eCommandVelocity Single precision real — Draw control Velocity command value [m/min]
number

*1  O: The value is held after the FB stops. —: The value is cleared after the FB stops.
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CNV_LineVelocityGenerator (Line velocity generator)

Name

CNV_LineVelocityGenerator

Function overview

Item

Description

Function overview

This FB controls the velocity of the standard axis (line axis) in unwinding and rewinding lines.

Symbol

Execution command
Start velocity control
Line velocity
Acceleration
Deceleration

Forced deceleration
Jerk

Direction of rotation
Execution cycle

Setting of line-axis

CNV_LineVelocityGenerator

B:i_bEN

B:i_bVstart

E: i_eLineVelocity

E: i_eAcceleration

E: i_eDeceleration

E: i_eForcedDeceleration
E:i_ederk

W: i_wDirection

E: i_eSamplingTime

DUT: i_stLineAxis

o_bENO :B | Executing
o_bOK :B | Normal operation
o_bErr:B | Error completion

o_uErrld :UW | Error code

o_eAccActVal :E

o_bInVelocity :B

o_eCommandVelocity :E

Velocity command of line
Current value of acceleration

In velocity

Applicable hardware and
software

Applicable module

RD77MS, RD77GF

Applicable CPU

MELSEC iQ-R series CPU module

Engineering software

GX Works3

Number of steps

2167 steps (For the macro type)

FB dependence

None

Function description

* When Execution command turns on, the mode of the corresponding axis is changed to the speed mode. (A value other than "0"
is set for the axis number setting of the corresponding axis)
* The velocity is controlled at the set line velocity when Start velocity control turns on.

Execution command

Amplifier control mode

Start velocity control

Line velocity setting

Reach to the velocity

[m/min]

A |

200

Velocity command i

of line 100 * ;
o

LI

Speed mode

Position mode

200

100

X 150

A

\

Acceleration
(Jerk)

V

Deceleration

(Jerk)

" When Axis number is set to "0", only the velocity is generated.

ForcedDeceleration

Compiling method

Macro type, subroutine

type

FB operation type

Real-time execution

Restrictions and
precautions

« Execute this FB in a fixed cycle. (Motion calculation cycle event task (144: Inter-module synchronization) is recommended.)
« Although the line velocity setting is always imported, the change to forward or backward cannot be made. If it is changed, control
is performed at the previous line velocity setting. Before changing the line velocity setting to forward or backward, set the line

velocity setting to 0.
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Labels

Hinput labels

Name Label name Data type Read Setting Initial Description
timing™ | range value
Execution i_bEN Bit |—| — — On: The FB is activated.
command Off: The FB is stopped.
Start velocity control | i_bVstart Bit |—| — — On: The velocity control is started.
Off: The velocity control is stopped.
Line velocity i_eLineVelocity Single precision |—| — — Line velocity setting [m/min]
real number
Acceleration i_eAcceleration Single precision |—| 0.0< — Acceleration setting [(m/min)/s]
real number
Deceleration i_eDeceleration Single precision |—| 0.0< — Deceleration setting [(m/min)/s]
real number
Forced deceleration | i_eForcedDeceleration | Single precision |_| 0.0< — Forced deceleration setting [(m/min)/s]
real number
Jerk i_ederk Single precision |_| 0.0<= — Jerk setting [(m/min)/s?]
real number
Direction of rotation | i_wDirection Word [Signed] |—| 0.1 — 0: Forward
1: Backward
Execution cycle i_eSamplingTime Single precision T 0.0< — Execution cycle [ms] of the program for
real number executing the FB
Setting of line-axis i_stLineAxis AXIS_REF T — — Refer to the following.
Setting of line axis (AXIS_REF structure)
Name Label name 1/0 | Data type Read Setting | Initial | Description
timing*1 range value
Axis number AxisNo IN Word T 0 to the — Axis number (0: Only the command operation.
[Unsigned] maximum The Simple Motion module does not send
number of output to the servo amplifier.)
axes of
the
module
used
Start I/0O number StartlO IN Word T OHto FEH | — Installation address of the Simple Motion
[Unsigned] module (Upper three digits of four digits
(hexadecimal))
*1 []: Always, T: Only when the FB is started
EOutput labels
Name Label name Data type Value to Description
be held"!
Executing o_bENO Bit — Turns on while Execution command is on.
Normal operation o_bOK Bit — Turns on while the FB is normally operating.
Error completion o_bErr Bit — Turns on when an error has occurred in the FB.
Error code o_uErrld Word [Unsigned] — The error code of the error that has occurred in the

FB is stored.
(Refer to "Page 282 List of Error Codes".)

Velocity command
of line

o_eCommandVelocity

Single precision real
number

Velocity command of line [m/min]

Current value of
acceleration

o_eAccActVal

Single precision real
number

Current value of acceleration [m/sz]

In velocity

o_blInVelocity

Bit

Turns on when the velocity reaches the set velocity.

*1  O: The value is held after the FB stops. —: The value is cleared after the FB stops.
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CNV_DiaCalcVelocity (Roll diameter calculation (Velocity ratio

method))

Name

CNV_DiaCalcVelocity

Function overview

Item

Description

Function overview

This FB calculates the current roll diameter (outer diameter) from the velocity ratio of the winder velocity and line velocity.

Symbol

Execution command | B:i_bEN

Set initial roll diameter

[oe]

:i_bSetDia

CNV_DiaCalcVelocity

Initial roll diameter value | E: i_eSetDiaVal

Hold current roll diameter | B: i_bHoldDia

Line velocity | E: i_eLineVelocity

o_uErrld :UW

Velocity of winder axis | E: i_eWinderVelocity

Config of roll diameter calculation

Execution cycle

DUT: i_stDiaCalcConfig

E: i_eSamplingTime

o_eDiaActVal :E

o_bENO :B
o_bOK :B

o_bErr:B

Executing
Normal operation
Error completion
Error code

Current value of roll diameter

Applicable hardware and
software

Applicable module

RD77MS, RD77GF

Applicable CPU

MELSEC iQ-R series CPU module

Engineering software

GX Works3

Number of steps

3641 steps (For the macro type)

FB dependence

STD_Lowpass1
STD_Limiter

Function description

The estimate value of the roll diameter is calculated from the ratio of the line velocity and winder velocity, and rapid changes of the
roll diameter are prevented with the lowpass filter. When each velocity is slower than the prescribed velocity, updating of the roll

diameter stops.

Maximum roll diameter

Line velocity —

Winder velocity —

Initial roll diameter value

W

Set initial roll diameter

Minimum line velocity

Minimum winder velocity

LPF Line velocity
Winder velocity x n
LPF Y
Execution
of calculation
Faster than
minimum velocity 00—\
Slower than —
minimum velocity 9 —
Stop calculation /I\

Hold roll diameter

LPF

Current value
of roll diameter

N
7

Minimum roll diameter

Compiling method

Macro type, subroutine type

FB operation type

Real-time execution

Restrictions and
precautions

Execute this FB in a fixed cycle.
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Labels

Hinput labels

Name Label name Data type Read Setting Initial Description
timing™ | range value
Execution command i bEN Bit |_| — — On: The FB is activated.
Off: The FB is stopped.
Set initial roll diameter | i_bSetDia Bit |_| — — On: Initial roll diameter — Current value of roll
diameter
Off: Velocity ratio calculation result — Current
value of roll diameter
Initial roll diameter i_eSetDiaVal Single precision |_| Refertothe | — Initial value of roll diameter [mm]
value real number right (Minimum roll diameter to maximum roll
description. diameter)
Hold current roll i_bHoldDia Bit |_| — — On: The velocity ratio calculation stops. (The
diameter current value is held.)
Off: Velocity ratio calculation result — Current
value of roll diameter
Line velocity i_eLineVelocity Single precision |_| — — Current value of line velocity [m/min]
real number
Velocity of winder axis | i_eWinderVelocity | Single precision |_| — — Current value of winder velocity [r/min]
real number
Config of roll diameter | i_stDiaCalcConfig DIA_CALC_REF — — — Refer to the following.
calculation
Execution cycle i_eSamplingTime Single precision T 0.0< — Execution cycle [ms] of the program for
real number executing the FB
Config of roll diameter calculation (DIA_CALC_REF structure)
Name Label name Data type Read Setting Initial Description
timing*1 range value
Maximum roll diameter | MaxDia Single precision T Refertothe | — Maximum value and minimum value of roll
real number right diameter [mm]
Minimum roll diameter | MinDia Single precision T description. [ _ (9'0 < Minimum diameter < Maximum
real number diameter)
Minimum line velocity MinLineVelocity Single precision T 0.0<= — Minimum line velocity for roll diameter
real number calculation [m/min]
Minimum winder MinWinderVelocity | Single precision T 0.0<= — Minimum winder velocity for roll diameter
velocity real number calculation [r/min]
Filter of line velocity LineVelocityLPF Single precision |_| 0.0<= — Filter time constant of line velocity [ms]
real number
Filter of winder velocity | WinderVelocityLPF | Single precision |_| 0.0<= — Filter time constant of winder velocity [ms]
real number
Filter of roll diameter DiaCalcLPF Single precision |_| 0.0<= — Filter time constant of roll diameter
calculation real number calculation results [ms]
*1 []: Always, T: Only when the FB is started
HEOutput labels
Name Label name Data type Value to Description
be held"!
Executing o_bENO Bit — Turns on while Execution command is on.
Normal operation o_bOK Bit — Turns on while the FB is normally operating.
Error completion o_bErr Bit — Turns on when an error has occurred in the FB.
Error code o_uErrld Word [Unsigned] — The error code of the error that has occurred in the
FB is stored.
(Refer to "Page 282 List of Error Codes".)
Current value of roll | o_eDiaActVal Single precision real O The calculation result of the roll diameter [mm] is
diameter number stored.

*1

O: The value is held after the FB stops. —: The value is cleared after the FB stops.
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CNV_DiaCalcThickness (Roll diameter calculation (web thickness
integration method))

Name
CNV_DiaCalcThickness

Function overview

Item

Description

Function overview

This FB calculates the roll diameter from the web thickness and the rotation amount of the winder axis.

Symbol

Execution command

Set initial roll diameter

Initial roll diameter value

Hold current roll diameter
Winder type

Web thickness

Current value of winder
Amount per rotation of winder
Velocity of winder axis

Config of roll diameter calculation

CNV_ DiaCalcThickness

B:i_bEN o_bENO :B
B: i_bSetDia o_bOK :B
E: i_eSetDiaVal o_bErr:B
B: i_bHoldDia o_uErrld :UW

W: i_wWinderType o_eDiaActVal :E
E: i_eThickness

D: i_dWinderPosActVal

D: i_dAmountOneRev

E: i_eWinderVelocity

DUT: i_stDiaCalcConfig

Executing
Normal operation
Error completion
Error code

Current value of roll diameter

Setting of winder axis | DUT: io_stWinderAxis io_stWinderAxis :DUT | Setting of winder axis

RD77MS, RD77GF
MELSEC iQ-R series CPU module
GX Works3

Applicable hardware and
software

Applicable module

Applicable CPU

Engineering software

Number of steps 1958 steps (For the macro type)

STD_Limiter

FB dependence

Function description The roll diameter is calculated by adding/subtracting (Web thickness x 2) to/from the initial roll diameter for the first rotation. From
the second rotation, the roll diameter is calculated by adding/subtracting (Web thickness x 2) to/from the current roll diameter every

time the winder axis rotates.

Execution of calculation

Current value of winder Detection of one rotation

Rewinding: Current roll diameter +
Web thickness x 2

Unwinding: Current roll diameter -
Web thickness x 2

Web thickness

Vv V

Winding method 0™\

1 —

Initial roll diameter value
Set initial diameter

%
i)

Hold roll diameter

Maximum roll diameter Current value of

!|£ roll diameter
N

_1\ 2
Minimum roll diameter
Compiling method Macro type, subroutine type
FB operation type Real-time execution
Restrictions and —
precautions
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Labels

Hinput labels

Name Label name Data type Read Setting Initial Description
timing™ | range value
Execution command | i_bEN Bit |—| — — On: The FB is activated.
Off: The FB is stopped.
Set initial roll i_bSetDia Bit |—| — — On: Initial roll diameter — Current value of roll
diameter diameter
Off: Cumulative value of web thickness —
Current value of roll diameter
Initial roll diameter i_eSetDiaVal Single precision real |—| Refertothe | — Initial value of roll diameter [mm]
value number right (Minimum roll diameter to maximum roll
description. diameter)
Hold current roll i_bHoldDia Bit |—| — — On: The cumulative calculation of web
diameter thickness stops. (The current value is held.)
Off: Cumulative value of web thickness —
Current value of roll diameter
Winding method i_ wWinderType Word |—| 0to3 — Rewinding/unwinding setting
[Signed] 0: Forward unwinding
1: Forward rewinding
2: Backward unwinding
3: Backward rewinding
(For details, refer to "Page 44 Rotation
Direction Setting".)
Web thickness i_eThickness Single precision real |—| 0.0< — Web thickness [mm]
number
Current value of i_dWinderPosActVal | Double word |—| — — Current rotational position of the winder axis
winder [Signed] (Input a value only when the axis number is
0.)
Amount per rotation | i_dAmountOneRev Double word T 0< — Travel distance per rotation of winder axis
of winder [Signed] (Input a value only when the axis number is
0.)
Velocity of winder i_eWinderVelocity Single precision real |—| — — Current value of winder velocity [r/min]
axis number (Input a value only when the axis number is
0.)
Config of roll i_stDiaCalcConfig DIA_CALC_REF — — — Refer to the following.
diameter calculation
Config of roll diameter calculation (DIA_CALC_REF structure)
Name Label name Data type Read Setting Initial Description
timing*1 range value
Maximum roll MaxDia Single precisionreal | T Refertothe | — Maximum value and minimum value of roll
diameter number right diameter
Minimum roll MinDia Single precision real | 1 description. [ __ ((?.0 < Minimum diameter < Maximum
diameter number diameter)
Minimum winder MinWinderVelocity Single precisionreal | T 0.0<= — Minimum winder velocity for roll diameter
velocity number calculation [r/min]
*1 [1]: Always, T: Only when the FB is started
EOutput labels
Name Label name Data type Value to Description
be held"
Executing o_bENO Bit — Turns on while Execution command is on.
Normal operation o_bOK Bit — Turns on while the FB is normally operating.
Error completion o_bErr Bit — Turns on when an error has occurred in the FB.
Error code o_uErrld Word [Unsigned] — The error code of the error that has occurred in the
FB is stored.
(Refer to "Page 282 List of Error Codes".)
Current value of roll | o_eDiaActVal Single precision real O The calculation result of the roll diameter [mm] is
diameter number stored.

*1  O: The value is held after the FB stops. —: The value is cleared after the FB stops.
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HI/O labels

Setting of winder io_stWinderAxis
axis

AXIS_REF

Refer to the following.

Setting of winder axis (AXIS_REF structure)

Axis number AxisNo IN Word 0 to the Axis number (Set "0" for using an axis other
[Unsigned] maximum than the motion control axis.)
number of
axes of
the
module
used
Start 1/0 number StartlO IN Word OH to FEH Installation address of the Simple Motion
[Unsigned] module (Upper three digits of four digits
(hexadecimal))

*1 []: Always, T: Only when the FB is started
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CNV_DiaCalcFeed (Roll diameter calculation (feeding length

method))

Name

CNV_DiaCalcFeed

Function overview

Item

Description

Function overview

This FB calculates the current roll diameter (outer diameter) from the feeding length of the line axis (main axis) per rotation of the

winder axis.

Symbol

Execution command

Set initial roll diameter

Initial roll diameter value

Hold current roll diameter
Current value of winder

Amount per rotation of winder
Current value of line

Config of roll diameter calculation

Setting of winder axis

CNV_ DiaCalcFeed

B: i_bEN o_bENO :B
B: i_bSetDia o_bOK:B
E: i_eSetDiaVal o_bErr:B
B: i_bHoldDia o_uErrld :UW
D: i_dWinderPosActVal o_eDiaActVal :E
D: i_dAmountOneRev

E: i_eLineAxisPosActVal

DUT: i_stDiaCalcConfig

DUT: io_stWinderAxis io_stWinderAxis :DUT

Executing
Normal operation
Error completion
Error code

Current value of roll diameter

Setting of winder axis

Setting of line axis | DUT: io_stLineAxis io_stLineAxis :DUT | Setting of line axis
Applicable hardware and | Applicable module RD77MS, RD77GF
software Applicable CPU MELSEC iQ-R series CPU module
Engineering software GX Works3

Number of steps

1411 steps (For the macro type)

FB dependence

STD_Limiter

Function description

This FB measures the perimeter of the roll (circumference) and calculates the current roll diameter (outer diameter) from the
feeding length of the line axis per rotation of the winder axis.

Execution of

Current value of winder —

Detection of

calculation

Current value of line = 9

Initial roll diameter value

Set initial diameter

one rotation Variation limiter Maximum roll
diameter
’ Current value
Current value - Previous value
! l 07\ of roll diameter
T 1 07\ Y/
> Y s AN

Hold roll diameter

Minimum roll diameter ——

Compiling method

Macro type, subroutine type

FB operation type

Real-time execution

Restrictions and
precautions
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Labels

Hinput labels

Name Label name Data type Read Setting Initial Description
timing™ | range value
Execution command | i_bEN Bit |—| — — On: The FB is activated.
Off: The FB is stopped.
Set initial roll i_bSetDia Bit |—| — — On: Initial roll diameter — Current value of roll
diameter diameter
Off: Feeding length calculation result -
Current value of roll diameter
Initial roll diameter i_eSetDiaVal Single precision |—| Refer to the — Initial value of roll diameter [mm]
value real number right (Minimum roll diameter to maximum roll
description. diameter)
Hold current roll i_bHoldDia Bit |—| — — On: The feeding length calculation stops.
diameter (The current value is held.)
Off: Feeding length calculation result -
Current value of roll diameter
Current value of i_dWinderPosActVal | Double word |—| — — Current rotational position of the winder axis
winder [Signed] (Input a value only when the axis number is
0.)
Amount per rotation | i_dAmountOneRev Double word T 0< — Travel distance per rotation of winder axis
of winder [Signed] (Input a value only when the axis number is
0.)
Current value of line | i_eLineAxisPosActV | Single precision |—| — — Current value of line axis [mm]
al real number (Input a value only when the axis number is
0.)
Config of roll i_stDiaCalcConfig DIA_CALC_REF — — — Refer to the following.
diameter calculation
Config of roll diameter calculation (DIA_CALC_REF structure)
Name Label name Data type Read Setting Initial Description
timing*1 range value
Maximum roll MaxDia Single precision T Refer to the — Maximum value and minimum value of roll
diameter real number right diameter [mm)]
Minimum roll MinDia Single precision 1 description. _ ((?.0 < Minimum diameter < Maximum
diameter real number diameter)
Variation limit value DiaVariationLimit Single precision T 0<= 10.0 Variation limit value of operation result per
real number rotation [mm]
When "0" is set, the variation limit is disabled.
*1 []: Always, T: Only when the FB is started
HEOutput labels
Name Label name Data type Value to Description
be held"!
Executing o_bENO Bit — Turns on while Execution command is on.
Normal operation o_bOK Bit — Turns on while the FB is normally operating.
Error completion o_bErr Bit — Turns on when an error has occurred in the FB.
Error code o_uErrld Word [Unsigned] — The error code of the error that has occurred in the
FB is stored.
(Refer to "Page 282 List of Error Codes".)
Current value of roll | o_eDiaActVal Single precision real O The calculation result of the roll diameter [mm] is
diameter number stored.
*1  O: The value is held after the FB stops. —: The value is cleared after the FB stops.
HI/O labels
Name Label name Data type Setting Description
range
Setting of winder io_stWinderAxis AXIS_REF — Refer to the following.
axis
Setting of line axis io_stLineAxis AXIS_REF — Refer to the following.
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Setting of axis (AXIS_REF structure)

Axis number

AxisNo

IN

Word [Unsigned]

0 to the
maximum
number of
axes of the
module
used

Axis number (Set "0" for using an axis other
than the motion control axis.)

Start /0O number

StartlO

Word [Unsigned]

OH to FEH

Installation address of the Simple Motion
module (Upper three digits of four digits
(hexadecimal))

*1 []: Always, T: Only when the FB is started
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CNV_WinderinertiaTorque (Inertia compensation torque
calculation)

Name
CNV_WinderlnertiaTorque

Function overview

Item Description
Function overview This FB calculates the torque compensation value in acceleration/deceleration from the line velocity and total inertia value.
Symbol - -
CNV_WinderlnertiaTorque
Execution command | B:i_bEN o_bENO :B | Executing
Current value of roll diameter | E: i_eDiaActVal 0_bOK :B | Normal operation
Maximum roll diameter | E: i_eMaxDia o_bErr:B | Error completion
Roll inside diameter | E: i_elnsideDia o_uErrld :UW | Error code
Roll width | E: i_eWidth o_elnertiaTrq :E | Torque of inertia compensation
Roll density | E: i_eDensity
Machine inertia | E: i_eJMachine
Motor inertia | E: i_eJMotor
Gear ratio | E: i_eGearRatio
Acceleration of line | E: i_eAccActVal
. Coeffluent‘of E:i_eAccAd]
accelerating compgr]satlon
. Coeff|C|ent‘of E:i_eDecAd
decelerating compensation
Applicable hardware and | Applicable module RD77MS, RD77GF
software Applicable CPU MELSEC iQ-R series CPU module
Engineering software GX Works3
Number of steps 715 steps (For the macro type)
FB dependence None
Function description The following calculation formulas determine the load inertia, acceleration from the velocity by execution cycle, and then the torque
of inertia compensation in acceleration/deceleration.
n » Specific gravity « Roll width (Current value of roll diameter® - Roll inside diameter? )
Roll weight [kg] =
4
( Current value of roll diameter® + Roll inside diameter? )
Roll inertia [Kgmz] = Roll weight «
8 » Gear ratio’
2 Machine inertia
Total inertia [Kgm“] = ——————————— + Roll inertia + Motor inertia
Gear ratio®
2 Acceleration of line « Gear ratio
Angular acceleration of roll [rad/s] = 2 «
Current value of roll diameter
Torque of inertia compensation [N-m] = Total inertia « Angular acceleration of roll

« The units of input values are converted. ([mm] — [m], [ms] — [s], [mm/s] — [m/s])

* When the acceleration of the line is positive, the inertia compensation torque is multiplied by the coefficient of accelerating
compensation. When the acceleration of the line is negative, the torque is multiplied by the coefficient of decelerating
compensation.

Compiling method Macro type, subroutine type

FB operation type Real-time execution
Restrictions and Execute this FB in a fixed cycle.
precautions
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Labels

Hinput labels

Name Label name Data type Read Setting Initial Description
timing™ | range value
Execution i_bEN Bit |_| — — On: The FB is activated.
command Off: The FB is stopped.
Current value of roll | i_eDiaActVal Single precision real |_| Refertothe | — Current value of roll-diameter [mm]
diameter number right (Roll inside diameter to maximum roll
description. diameter)
Maximum roll i_eMaxDia Single precision real T Refertothe | — Maximum roll diameter [mm] (larger than roll
diameter number right inside diameter)
description.
Roll inside diameter | i_elnsideDia Single precisionreal | T Refertothe | — Roll inside diameter [mm]
number right (0.0 < Roll inside diameter < Maximum roll
description. diameter)
Roll width i_eWidth Single precision real |_| 0.0<= — Roll width [mm]
number
Roll density i_eDensity Single precision real |_| 0.0<= — Roll density [kg/m3]
number
Machine inertia i_eJMachine Single precision real |_| 0.0<= — Machine inertia [kgmz]
number
Motor inertia i_eJMotor Single precision real |_| 0.0<= — Motor inertia [kgmz]
number
Gear ratio i_eGearRatio Single precision real |_| 0.0< — Gear ratio (Motor side/load side)
number
Acceleration of line | i_eAccActVal Single precision real |_| — — Acceleration of line [m/sz]
number
Coefficient of i_eAccAdj Single precision real |_| 0.0<= — Compensation coefficient of inertia
accelerating number compensation torque in acceleration
compensation [1.0 = 100%]
Coefficient of i_eDecAdj Single precision real |_| 0.0<= — Compensation coefficient of inertia
decelerating number compensation torque in deceleration
compensation [1.0 = 100%]
*1 []: Always, T: Only when the FB is started
EOutput labels
Name Label name Data type Value to Description
be held"!
Executing o_bENO Bit — Turns on while Execution command is on.
Normal operation o_bOK Bit — Turns on while the FB is normally operating.
Error completion o_bErr Bit — Turns on when an error has occurred in the FB.
Error code o_uErrld Word [Unsigned] — The error code of the error that has occurred in the

FB is stored.
(Refer to "Page 282 List of Error Codes".)

Torque of inertia
compensation

o_elnertiaTrq

Single precision real —
number

Calculation results of inertia compensation torque
[N-m] are stored.
(Motor axis conversion)

*1  O: The value is held after the FB stops. —: The value is cleared after the FB stops.

4 FB LIBRARY

4.2 Details of the FB Library



CNV_lnertiaCalc (Load inertia ratio calculation)

Name

CNV_InertiaCalc

Function overview

Item Description

Function overview

This FB calculates the load inertia ratio of the current value of the roll diameter to the winder motor axis.

Symbol

Execution command

Current value of roll diameter
Minimum roll diameter
Minimum load inertia ratio
Maximum roll diameter

Maximum load inertia ratio

CNV_InertiaCalc
B:i_bEN
E: i_eDiaActVal
E:i_eMinDia
E:i_eMinGD2
E: i_eMaxDia
E: i_eMaxGD2

o_bENO :B
o_bOK:B
o_bErr:B

o_uErrld :UW

o_eGD2ActVal:E

Executing

Normal operation
Error completion
Error code

Current value of load inertia ratio

Applicable hardware and | Applicable module

RD77MS, RD77GF

software Applicable CPU

MELSEC iQ-R series CPU module

Engineering software

GX Works3

Number of steps

453 steps (For the macro type)

FB dependence None

Function description

ratio) FB.

Load inertia ratio

MaxGD2

MinGD2

GD2 current value |-.oceeeecucceniuenes

MinDia MaxDia

Current value of roll diameter

» Roll diameter

With the load inertia ratio of each of the minimum/maximum diameters, the load inertia ratio to the current value of the roll diameter
is calculated based on the following graph (Quartic function).
The calculated load inertia ratio current value can be used as the input of the inertia compensation torque calculation (motor inertia

Compiling method

Macro type, subroutine type

FB operation type Real-time execution

Restrictions and —
precautions
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Labels

Hinput labels

Name Label name Data type Read Setting Initial Description
timing™ | range value
Execution i_bEN Bit |_| — — On: The FB is activated.
command Off: The FB is stopped.
Current value of roll | i_eDiaActVal Single precision real |_| Refer to the — Current value of roll-diameter [mm]
diameter number right (Minimum roll diameter to maximum roll
description. diameter)
Minimum roll i_eMinDia Single precisionreal | T 0.0< — Minimum value of roll diameter (= Winder
diameter number axis diameter) [mm]
Minimum load i_eMinGD2 Single precision real T 0.0< — Load inertia ratio without rolls
inertia ratio number [Multiplier] (Motor side/load side)
Maximum roll i_eMaxDia Single precisionreal | T i_eMinDia < — Maximum roll diameter [mm]
diameter number
Maximum load i_eMaxGD2 Single precisionreal | T i eMinGD2< | — Load inertia ratio of maximum roll diameter
inertia ratio number [Multiplier] (Motor side/load side)
*1 []: Always, T: Only when the FB is started
EOutput labels
Name Label name Data type Value to Description
be held"!
Executing o_bENO Bit — Turns on while Execution command is on.
Normal operation o_bOK Bit — Turns on while the FB is normally operating.
Error completion o_bErr Bit — Turns on when an error has occurred in the FB.
Error code o_uErrld Word [Unsigned] — The error code of the error that has occurred in the

FB is stored.
(Refer to "Page 282 List of Error Codes".)

Current value of
load inertia ratio

o_eGD2ActVal

Single precision real —
number

The calculation results of load inertia ratio [Multiplier]
is stored (Motor side/load side).

*1  O: The value is held after the FB stops. —: The value is cleared after the FB stops.
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CNV_WinderinertiaRatioTorque (Inertia compensation torque
calculation (Motor inertia ratio))

Name

CNV_WinderlnertiaRatioTorque

Function overview

Item

Description

Function overview

This FB calculates the torque of inertia compensation in acceleration/deceleration with the total inertia value calculated from the
velocity of the winder axis and the ratio of load inertia moment.

Symbol

CNV_ WinderlnertiaRatioTorque

Execution command | B:i_bEN o_bENO :B | Executing
Velocity of winder axis | E: i_eWinderVelocity o_bOK :B | Normal operation
Ratio of load inertia moment | E:i_eGD2 o_bErr:B | Error completion
. Coef'fluentlof E: i_eAccAdj o_uErrld :UW | Error code
accelerating compensation
Coefficient of E: i_eDecAdj o_elnertiaTrq:E | Torque of inertia compensation

decelerating compensation
Motor inertia | E: i_eMotorlnertia

Execution cycle | E:i_eSamplingTime

Applicable hardware and
software

Applicable module RD77MS, RD77GF
Applicable CPU MELSEC iQ-R series CPU module
Engineering software GX Works3

Number of steps

451 steps (For the macro type)

FB dependence

None

Function description

The acceleration is calculated from the velocity of the winder axis, and the torque of inertia compensation in acceleration/
deceleration is calculated using the following formula.

Torque of inertia compensation = (1.0 + Ratio of load inertia moment) x Motor inertia x Angular acceleration of roll

When the acceleration of the line is positive, the inertia compensation torque is multiplied by the coefficient of accelerating
compensation. When the acceleration of the line is negative, the torque is multiplied by the coefficient of decelerating
compensation.

The output of the load inertia ratio calculation FB can be used for the input of the load inertia moment ratio.

Compiling method

Macro type, subroutine type

FB operation type

Real-time execution

Restrictions and
precautions
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Labels

Hinput labels

Name Label name Data type Read Setting Initial Description
timing™ | range value

Execution i_bEN Bit |_| — — On: The FB is activated.
command Off: The FB is stopped.
Velocity of winder i_eWinderVelocity Single precision real |_| — — Motor velocity of the winder axis [r/min]
axis number
Ratio of load inertia | i_eGD2 Single precision real |_| 0.0 < — Current value of the ratio of load inertia
moment number moment [Multiplier] (Motor side/load side)
Coefficient of i_eAccAdj Single precision real |_| 0.0<= 1.0 Compensation coefficient of inertia
accelerating number compensation torque in acceleration
compensation [1.0 = 100%]
Coefficient of i_eDecAdj Single precision real |_| 0.0<= 1.0 Compensation coefficient of inertia
decelerating number compensation torque in deceleration
compensation [1.0 = 100%]
Motor inertia i_eMotorlnertia Single precisionreal | T 0.0< — Motor inertia [kgmz]

number
Execution cycle i_eSamplingTime Single precision real T 0.0< — Execution cycle [ms] of the program for

number executing the FB
*1 []: Always, T: Only when the FB is started

HEOutput labels
Name Label name Data type Value to Description
be held"!

Executing o_bENO Bit — Turns on while Execution command is on.
Normal operation o_bOK Bit — Turns on while the FB is normally operating.
Error completion o_bErr Bit — Turns on when an error has occurred in the FB.
Error code o_uErrld Word [Unsigned] — The error code of the error that has occurred in the

FB is stored.
(Refer to "Page 282 List of Error Codes".)

Torque of inertia
compensation

o_elnertiaTrq

Single precision real —
number

Calculation results of inertia compensation torque
[N-m] are stored.

*1  O: The value is held after the FB stops. —: The value is cleared after the FB stops.
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CNV_lInertiaEstimation (Inertia estimation)

Name

CNV_InertiaEstimation

Function overview

Item Description

Function overview

This FB estimates the inertia value from acceleration of axis and motor current value by vibrating the winder axis.

Symbol
CNV_InertiaEstimation
Execution command | B:i_bEN o_bENO :B | Executing
Maximum velocity | E:i_eMaxVelocity o_bOK :B | Operating
Execution cycle | E:i_eSamplingTime o_bComp :B | Normal completion
Setting of winder control | DUT: i_stWinderControl o_bErr:B | Error completion
Setting of winder axis | DUT: i_stWinderAxis o_uErrld :UW | Error code
o_elJest :E | Inertia estimation value

Applicable hardware and
software

Applicable module
Applicable CPU

RD77MS, RD77GF
MELSEC iQ-R series CPU module
GX Works3

Engineering software

Number of steps 2360 steps (For the macro type)

FB dependence None

Function description The winder axis is accelerated and decelerated with maximum velocity (i_eMaxVelocity) and 10% of the maximum velocity five
times to estimate the inertia value of the winder axis from the motor torque value.

The estimated inertia value can be used as the input of inertia compensation torque calculation (inertia estimation value) FB.

[Operation timing]

L

i_bEN (Execution command)

_ 10s >
< >
1 2s 1 :

—

1
tarataral! a=05s |
i_eMaxVelocity | _r~ :'_' S e 1
(Maximum velocity) \ -,' 1
1
o |
Velocity of winder axis [r/min] : : !
Lo :
1 1 |
I S TN Y SUPEDEPEDIN S [UDIPEPEp W Sy

10% of maximum velocity

o_eJest (Inertia estimation value)

lkgm?] Estimate

Unidentified

- ___x___

|

o_bOK (Operating)

o_bComp (Normal completion)

Compiling method Macro type, subroutine type

FB operation type Real-time execution

Restrictions and
precautions

Execute this FB in a fixed cycle.
When the acceleration/deceleration torque is low, the accuracy of the inertia estimation value decreases. (Reference: +5% or
more)
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Labels

Hinput labels

Name Label name Data type Read Setting range Initial | Description
timing"™! value
Execution command | i_bEN Bit |_| ON, OFF — On: The FB is activated.
Off: The FB is stopped.
Maximum velocity i_eMaxVelocity Single T 0.0< — Maximum velocity [r/min] when the
precision real winder axis is vibrated
number
Execution cycle i_eSamplingTime Single 0 0.0< — Execution cycle [ms] of the program for
precision real executing the FB
number (Use with the value of 30.0 ms or less.)
Setting of winder i_stWinderControl WINDER_REF | T — — Refer to the setting of winder control.
control
Setting of winder i_stWinderAxis AXIS_REF T — — Refer to the setting of winder axis.
axis
Setting of winder control (WINDER_REF structure)
Name Label name /0 | Data type | Read Setting range | Initial Description
timing"! value
Gear ratio eWinderGearRatio IN Single 0 0.0 < — Gear ratio (Motor side/load side)
precision
real number
Rated torque eWinderRatedTrq IN Single T 0.0< — Rated torque of motor [N-m]
precision
real number
Rotation direction uAmpPol IN Word T 0,1 0 Set the same value as the parameter
selection [Unsigned] PA14 (Rotation direction selection) of the
servo amplifier.
When the value other than 1 is set, the
operation is performed regarding the
value as 0.
Setting of winder axis (AXIS_REF structure)
Name Label name 1/0 | Data type Read Setting range Initial | Description
timing*1 value
Axis number AxisNo IN Word T 1 to the maximum — Axis number
[Unsigned] number of axes of the
module used
Start 1/0 number StartlO IN Word T OH to FEH — Installation address of the Simple
[Unsigned] Motion module (Upper three digits of
four digits (hexadecimal))
*1 []: Always, T: Only when the FB is started
HEOutput labels
Name Label name Data type Value to Description
be held"
Executing o_bENO Bit — On: While Execution command is on
Off: Execution command is off.
Operating o_bOK Bit — Turns on while the FB is normally operating.
Normal completion o_bComp Bit — This device turns on when the inertia estimation is
completed. This device turns off when Execution
command (i_bEN) turns off.
Error completion o_bErr Bit — Turns on when an error has occurred in the FB.
Error code o_uErrld Word [Unsigned] — The error code of the error that has occurred in the
FB is stored.
(Refer to "Page 282 List of Error Codes".)
Inertia estimation o_elJest Single precision real O Inertia value [kgmz] of the winder axis estimated from
value number motor acceleration at vibration and current value.

*1
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CNV_lInertiaTorqueCalc (Inertia compensation torque calculation
(Inertia estimation value))

Name
CNV_InertiaTorqueCalc

Function overview

Item Description
Function overview This FB calculates the inertia value and inertia compensation torque for the current value of the roll diameter from the inertia value
of the maximum roll diameter and minimum roll diameter.
Symbol
CNV_lInertiaTorqueCalc
Execution command | B:i_bEN o_bENO :B | Executing
Current value of roll diameter | E: i_eDiaActVal o_bOK :B | Normal operation
Minimum roll diameter | E: i_eMinDia o_bErr:B | Error completion
Minimum inertia | E: i_eMinlnertia o_uErrld :UW | Error code
Maximum roll diameter | E: i_eMaxDia o_elnertiaActVal :E | Current value of inertia
Maximum inertia | E: i_eMaxInertia o_elnertiaTrq :E | Torque of inertia compensation
Acceleration of line | E: i_eAccActVal
Gear ratio | E: i_eGearRatio
Coefficient of L ;
accelerating compensation E:i_eAccAd]
Coefficient of E:i eDecAdj
decelerating compensation -
Applicable hardware and | Applicable module RD77MS, RD77GF
software Applicable CPU MELSEC iQ-R series CPU module
Engineering software GX Works3
Number of steps 756 steps (For the macro type)
FB dependence None
Function description From the inertia of the minimum diameter and maximum diameter, the inertia of the current value of the roll diameter is calculated
based on the following graph (Quartic function) and the inertia compensation torque is calculated for the acceleration and gear
ratio.
For the input of minimum inertia and maximum inertia, the output of inertia estimation FB can be used.
Inertia
A
Maximum inertia
Current value of inertia
Minimum inertia {---
Minimum Maximum > Roll diameter
roll diameter : roll diameter
Current value of roll diameter
. i i Current value of inertia * Acceleration of line * Gear ratio
Torque of inertia compensation [Nem] = 2 «
Current value of roll diameter
Compiling method Macro type, subroutine type
FB operation type Real-time execution
Restrictions and —
precautions
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Labels

Hinput labels

Name Label name Data type Read Setting range Initial Description
timing"™! value
Execution command | i_bEN Bit |_| — — On: The FB is activated.
Off: The FB is stopped.
Current value of roll | i_eDiaActVal Single |_| Refer to the right — Current value of roll-diameter [mm]
diameter precision real description. (Minimum roll diameter to maximum roll
number diameter)
Minimum roll i_eMinDia Single T 0.0< — Minimum value of roll diameter (=
diameter precision real Winder axis diameter) [mm]
number
Minimum inertia i_eMinlnertia Single T 0.0< — Inertia [kgm2] without roll
precision real
number
Maximum roll i_eMaxDia Single T i_eMinDia < — Maximum roll diameter [mm]
diameter precision real
number
Maximum inertia i_eMaxlnertia Single T i_eMinlnertia < — Inertia [kgmz] of maximum roll diameter
precision real
number
Acceleration of line i_eAccActVal Single |_| — — Acceleration of line [m/sz]
precision real
number
Gear ratio i_eGearRatio Single 0 0.0< — Gear ratio (Motor side/load side)
precision real
number
Coefficient of i_eAccAdj Single |_| 0.0 <= — Compensation coefficient of inertia
accelerating precision real compensation torque in acceleration
compensation number [1.0 = 100%]
Coefficient of i_eDecAdj Single |_| 0.0 <= — Compensation coefficient of inertia
decelerating precision real compensation torque in deceleration
compensation number [1.0 = 100%]

*1 []: Always, T: Only when the FB is started
EOutput labels

Name Label name Data type Value to Description
be held"!
Executing o_bENO Bit — Turns on while Execution command is on.
Normal operation o_bOK Bit — Turns on while the FB is normally operating.
Error completion o_bErr Bit — Turns on when an error has occurred in the FB.
Error code o_uErrld Word [Unsigned] — The error code of the error that has occurred in the

FB is stored.
(Refer to "Page 282 List of Error Codes".)

Current value of
inertia

o_elnertiaActVal

Single precision real —

number

Operation results of inertia value [kgmz] are stored.

Torque of inertia
compensation

o_elnertiaTrq

Single precision real —

number

Calculation results of inertia compensation torque
[N-m] are stored.

*1  O: The value is held after the FB stops. —: The value is cleared after the FB stops.
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CNV_WinderFrictionTorque (Friction compensation torque
calculation)

Name
CNV_WinderFrictionTorque

Function overview

Item Description
Function overview This FB calculates the torque of friction compensation.
Symbol
CNV_WinderFrictionTorque
Execution command | B:i_bEN o_bENO :B | Executing
Velocity of winder axis | E: i_eWinderVelocity o_bOK :B | Normal operation
Friction torque of coulomb | E:i_eCoulombTorque o_bErr:B | Error completion
Coefficient of viscous friction | E: i_eViscousCoef o_uErrld :UW | Error code
Method of table type | B:i_bTableType o_eFrictionTrq :E | Torque of friction compensation
Table of friction torque | DUT: i_stFrictionTrqTbl

Applicable hardware and | Applicable module RD77MS, RD77GF

software Applicable CPU MELSEC iQ-R series CPU module
Engineering software GX Works3

Number of steps 613 steps (For the macro type)

FB dependence None

Function description (1) Calculation method: When i_bTableType is off

The friction torque is calculated based on the set values of the coulomb friction and the coefficient of viscous friction.
Winder velocity x Friction coefficient + Friction torque of coulomb

* When either one of the values of the friction coefficient and coulomb friction torque is unclear, set with the actual measured value
of the motor torque of the winder axis (without rolls).

Torque

A @ Actual measured value of motor torque
b

A coefficient is calculated from the inclination of the
torque based on the actual measured value.

(If the inclination of the torque is not a straight line,
calculate a coefficient using the table interpolation
FB, etc.)

Friction torque of coulomb -

Friction coefficient = %

» Velocity
(2) Data table method: When i_wTableType is on
The friction torque is calculated with the setting data table.
Friction torque [N-m]
| -
v )
x1 x2 x3 x4 x5 Velocity [r/min]
Compiling method Macro type, subroutine type
FB operation type Real-time execution
Restrictions and « Since the FBs of Ver1.001B or earlier and Ver1.002C or later have different friction torque table structures, the old data table
precautions cannot be used after the version is updated from Ver1.001B or earlier to Ver1.002C or later. When updating the version, change

the data type of the label used for the friction torque table (XY_TABLE_REF — FRIC_TABLE_REF) or create a new label.
* When creating a data table with the friction torque measurement FB, use the versions in the following combinations.
This FB Ver1.001B or earlier — [CNV_FrictionTorqueMeasurement] Ver1.004E or earlier
This FB Ver1.002C or later — [CNV_FrictionTorqueMeasurement] Ver1.005F or later
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Labels

Hinput labels

Name

Label name

Data type

Read
timing™’!

Setting range

Initial
value

Description

Execution command

i_bEN

Bit

a

On: The FB is activated.
Off: The FB is stopped.

Velocity of winder
axis

i_eWinderVelocity

Single
precision real
number

a

Velocity of winder axis [r/min]

Friction torque of
coulomb

i_eCoulombTorque

Single
precision real
number

0.0<=

Friction torque of coulomb [N-m]

Coefficient of
viscous friction

i_eViscousCoef

Single
precision real
number

0.0<=

Coefficient of viscous friction [1.0 =
100%]

Method of table type

i_bTableType

Bit

On: Table type
Off: Calculation method

Table of friction
torque

i_stFrictionTrqTbl

FRIC_TABLE_
REF

Refer to the following.

Table of friction torque (FRIC_TABLE _

REF structure)

Name

Label name

Data type

Read
timing*1

Setting range

Initial
value

Description

Number of points

NumPoint

Single
precision real
number

1

210 50

Number of points

Winder velocity
(X-coordinate)

eWinderVelocity [0]

Single
precision real
number

First point in the X-coordinate [r/min]

eWinderVelocity [1]

Single
precision real
number

eWinderVelocity [0] <

Second point in the X-coordinate [r/
min]

Single
precision real
number

eWinderVelocity
[NumPoint-1]

Single
precision real
number

eWinderVelocity
[NumPoint-2] <

nth point in the X-coordinate [r/min]

Friction torque
(Y-coordinate)

eFrictionTrq [0]

Single
precision real
number

First point in the Y-coordinate [N-m]

eFrictionTrq [1]

Single
precision real
number

Second point in the Y-coordinate [N-m]

Single
precision real
number

eFrictionTrq
[NumPoint-1]

Single
precision real
number

nth point in the Y-coordinate [N-m]

*1 []: Always, T: Only when the FB is started
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HEOutput labels

Name Label name Data type Value to Description
be held"!
Executing o_bENO Bit — Turns on while Execution command is on.
Normal operation o_bOK Bit — Turns on while the FB is normally operating.
Error completion o_bErr Bit — Turns on when an error has occurred in the FB.
Error code o_uErrld Word [Unsigned] — The error code of the error that has occurred in the

FB is stored.
(Refer to "Page 282 List of Error Codes".)

Torque of friction
compensation

o_eFrictionTrq

Single precision real
number

Calculation results of torque of friction compensation
[N-m] are stored.

*1  O: The value is held after the FB stops. —: The value is cleared after the FB stops.
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CNV_FrictionTorqueMeasurement (Friction torque measurement)

Name

CNV_FrictionTorqueMeasurement

Function overview

Item Description
Function overview This FB measures the friction torque.
Symbol
CNV_FrictionTorqueMeasurement
Execution command | B:i_bEN o_bENO :B | Executing
Number of measurement points | E: i_eNumPoint 0_bOK :B | Normal operation
Measurement time | E: i_eMeasureTime o_bComp :B | Normal completion
Acceleration | E:i_eAcceleration o_bErr:B | Error completion
Maximum velocity | E: i_eMaxVelocity o_uErrld :UW | Error code
Actual torque value | E:i_eTrgActVal o_eCommandVelocity :E | Velocity command
Rated torque | E:i_eMotorRatedTrq o_stFrictionTrqTbl :DUT | Table of friction torque
Execution cycle | E:i_eSamplingTime
Setting of axis | DUT: i_stAxis

Applicable hardware and | Applicable module RD77MS, RD77GF
software Applicable CPU MELSEC iQ-R series CPU module
Engineering software GX Works3
Number of steps 2053 steps (For the macro type)
FB dependence None
Function description The friction torque is measured for the number of measurement points between 0 to the maximum velocity.
Friction torque measurement Measurement result
A
Maximum velocity [-===========--
i1 : Torque [N-m]
1 1
Lot : [ A
Velocity command i ovon @ Actual measured value
0 ——F—+—+— Y of motor torque
|k|:k:|k|lk||k' |
SO © OO . o3
[l | 1 1 —> y
[ \ 1 ! 1
[ \ 1 ! | 1
[ 1 Y4 fmmmmm - :
[ 1 <3 P
N \ 1 1
| y2 _____ 1 I
Actual torque value | 1 1
N y1 L L 1 1 1 |-

0 —

»
x1  x2 x3 x4 x5 Velocity [r/min]

The machine accelerates by (Maximum velocity/Number of measurement points).
This FB stops when the torque value is measured (average value of the measurement time (k))
and the friction torque is measured at the maximum velocity.

[Measurement timing] |

—
|
-

| I

—

i_bEN (Execution command)

o_bOK (Normal operation)

o_bComp (Normal completion)

b

1
X Error code X 0

/]

o_bErr (Error completion)

1
|
]
1
L
1
1
1
1
l
o_UErrID (Error code) L
1

b

Measurement operation

Compiling method Macro type, subroutine type

FB operation type Real-time execution

1 00 4 FB LIBRARY
4.2 Details of the FB Library



Item

Description

Restrictions and
precautions

 Execute this FB in a fixed cycle. (Motion calculation cycle event task (144: Inter-module synchronization) is recommended.)

« Since the FBs of Ver1.004E or earlier and Ver1.005F or later have different friction torque table structures, the old data table
cannot be used after the version is updated from Ver1.004E or earlier to Ver1.005F or later. When updating the version, change
the data type of the label used for the friction torque table (XY_TABLE_REF — FRIC_TABLE_REF) or create a new label.

« When using the friction torque table of this FB in the friction compensation torque calculation FB, use the versions in the following
combinations.

This FB Ver1.004E or earlier — [CNV_ WinderFrictionTorque] Ver1.001B or earlier
This FB Ver1.005F or later — [CNV_ WinderFrictionTorque] Ver1.002C or later

Labels

Hinput labels

Name Label name Data type Read Setting Initial Description
timing*1 range value
Execution i_bEN Bit |_| — — On: The FB is activated.
command Off: The FB is stopped.
Number of i_eNumPoint Single precisionreal | T 210 50 — Number of velocity measurement points
measurement number
points
Measurement time i_eMeasureTime Single precisionreal | T 0.0< — « Constant time at each velocity
number measurement point [ms]

* When the time shorter than the execution
cycle is set, the time is measured in the
execution cycle.

Acceleration i_eAcceleration Single precision real T 0.0< — Acceleration at measurement operation [(r/
number min)/s]
Maximum velocity i_eMaxVelocity Single precisionreal | T 0.0< — Maximum velocity at measurement operation
number [r/min]
Actual torque value | i_eTrgActVal Single precision real |_| 0.0< — Current value of motor torque [N-m]
number (Input a value only when the axis number is
0.)
Rated torque i_eMotorRatedTrq Single precisionreal | T 0.0< — Rated torque of motor [N-m]
number
Execution cycle i_eSamplingTime Single precisionreal | T 0.0< — Execution cycle [ms] of the program for
number executing the FB
Setting of axis i_stAxis AXIS_REF — — — Refer to the following.
Setting of measurement axis (AXIS_REF structure)
Name Label name 110 Data type Read Setting Initial | Description
timing™ | range value
Axis number AxisNo IN Word 0 0 to the — Axis number (0: Only the command operation.
[Unsigned] maximum The Simple Motion module does not send
number of output to the servo amplifier.)
axes of the
module
used
Start I/O number StartlO IN Word T OH to FEH — Installation address of the Simple Motion
[Unsigned] module (Upper three digits of four digits
(hexadecimal))

*1 []: Always, T: Only when the FB is started
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HEOutput labels

Name Label name Data type Value to Description
be held"!
Executing o_bENO Bit — Turns on while Execution command is on.
Normal operation o_bOK Bit — Turns on while the FB is normally operating.
Normal completion o_bComp Bit — This device turns on when the measurement is
normally completed. This device turns off when
Execution command (i_bEN) turns off.
Error completion o_bErr Bit — Turns on when an error has occurred in the FB.
Error code o_uErrld Word [Unsigned] — The error code of the error that has occurred in the
FB is stored.
(Refer to "Page 282 List of Error Codes".)
Velocity command o_eCommandVelocity Single precision real — Velocity command [r/min] at measurement operation
number
Table of friction o_stFrictionTrqTbl FRIC_TABLE_REF O Refer to the following.
torque
Table of friction torque (FRIC_TABLE_REF structure)
Name Label name Data type Value to Description
be held"
Number of points NumPoint Single precision real O Number of points
number
Winder velocity eWinderVelocity [0] Single precision real O First point in the X-coordinate [r/min]
(X-coordinate) number
eWinderVelocity [1] Single precision real O Second point in the X-coordinate [r/min]
number
eWinderVelocity [NumPoint-1] Single precision real O nth point in the X-coordinate [r/min]
number
Friction torque eFrictionTrq [0] Single precision real O First point in the Y-coordinate [N-m]
(Y-coordinate) number
eFrictionTrq [1] Single precision real O Second point in the Y-coordinate [N-m]
number
eFrictionTrq [NumPoint-1] Single precision real O nth point in the Y-coordinate [N-m]

number

*1  O: The value is held after the FB stops. —: The value is cleared after the FB stops.
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CNV_TensionDeviationMeasurement (Tension deviation
measurement)

Name

CNV_TensionDeviationMeasurement

Function overview

Item

Description

Function overview

This FB creates the tension correction data table to correct the deviations (difference of the setting value and current value) due to
mechanical loss of free roll at line operation.

The difference between the tension setting value and tension current value is calculated with each velocity for the set number of
measuring points from 0 to maximum line velocity, and the data table of tension correction value for each speed is created.

Symbol
CNV_TensionDeviationMeasurement
Execution command | B:i_bEN o_bENO :B | Executing
Number of measuring points | E: i_eNumPoint o_bOK :B | Normal operation
Measurement time | E: i eMeasureTime o_bComp :B | Normal completion
Maximum velocity | E: i_eMaxVelocity o_bErr:B | Error completion
Setting value of tension | E: i_eTensionSetVal o_uErrld :UW | Error code
Current value of tension | E: i_eTensionActVal o_eCommandVelocity :E | Velocity command
Reach velocity command | B: i_bInSetVelocity o_stTensionAdjTbl :DUT | Tension correction value table
Execution cycle | E: i_eSamplingTime
Applicable hardware and | Applicable module RD77MS, RD77GF
software Applicable CPU MELSEC iQ-R series CPU module
Engineering software GX Works3

Number of steps

454 steps (For the macro type)

FB dependence

None

4 FB LIBRARY
4.2 Details of the FB Library 1 03



Item

Description

Function description

The tension deviations (setting value and current value) due to mechanical loss of free roller at line operation can be measured.
When the execution command is turned on with each parameter set in the input labels, the command velocity, which accelerates
from 0 to (maximum line velocity + number of measuring points), is output, the difference of the tension setting value and tension
current value is measured (calculating the average value of measurement time) with each measuring point, and is output as
tension correction value table.

The output tension correction value table can be used as input of the tension correction value for tension sensorless torque control
FB by combining with the table interpolation FB.

During the deviation measurement (while this FB is operating), set the input label i_eTensionAdjVal (Tension correction value) of
the tension sensorless torque FB which operates the winder axis to 0.

When the execution command is turned off during the measurement, the number of points measured until the measurement is
stopped and completed, and the table is output.

HEMeasurement operation example

When the operation is performed with the following settings:

« i_eNumPoint (Number of measuring points): 5 [points]

* i_eMaxVelocity (Maximum line velocity): 100 [m/min]

* i_eMeasureTime (Measurement time): 500 [ms]

« i_eTensionSetVal (Tension setting value): 10 [N]

[Measurement timing]

i_ bEN (Execution command)

o_eCommandVelocity
(Measuring velocity
command [m/min])

Measurement result

o_stTensionAd;jTbl

80 (Tension correction value table)
(Line velocity [m/min]) 60
i
0
i_bInSetVelocity eTableX &L?,Z'if,z
(Reach velocity command) (Line velocity)|correction value)
20.0 0.5
i_eTensionActVal 40.0 0.2
(Current value of tension [N]) 1.2
18.; | %M M 60.0 -0.5
. L
_ ~ 100-ggroor o FWHH e ettty T W - 80.0 -0.7
i_eTensionSetval o'~ H.Hu [y ! .|“
(Setting value of tension [N]) - H\HM i | | 100.0 1.2
1
1
1

o_bOK (Normal operation)

o_bComp |—|

(Normal completion)

Compiling method

Macro type, subroutine type

FB operation type

Real-time execution

Restrictions and
precautions

Execute in a fixed cycle or motion calculation cycle event task (I144: Inter-module synchronization).
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How to use

The following shows the program example to compensate the tension deviation at the operation using the tension sensorless

torque control FB and tension sensor feedback torque control FB.

Add the following circuit for measurement and tension correction surrounded by dashed lines to the program which controls

the normal line operation (production operation). (Arrange the FB to the program executed in a fixed cycle.)

Calculate the tension deviation (difference of setting value and current value) with "Measuring operation start", and create

"Tension correction value table".

To improve the accuracy of tension, calculate the tension correction value for the line speed with table compensation (50

points) FB and use it as the tension correction value of the tension sensorless torque control FB or tension sensor feedback

torque control FB.

In the following example, the output of table compensation FB (50 points) is input to the tension correction value of the tension

sensorless torque control FB to set the tension correction value to 0 during measuring operation.

Tension detector

Winder axis

Start production operation
11
RN R Ep——
Measurement
operatl|o=1 start ||

Torque command

Tension sensorless torque control FB
CNV_WinderTensionSensorlessCtrl

=

T 11 ] i_bEN
tSe%tgig% \[/ﬁl]ue of i_eTensionSetVal o_eCommandTorque
Current value of = i eDiaActVal
roll diameter - . .
ITension (;)r%ct_ionj_ i_eTensionAdjVal
Lvalue ] L
U —
Tension deviation measurement FB
Measurement

operation start CNV_TensionDeviationMeasurement

Current value =

i_ bEN

Setting value |—| i eTensionSetval ©_€CommandVelocity — Vel

of tension [N] - ) )
i_eTensionActVal o_stTensionAd;jTbl

- =

Line axis

Free roller

Start production operation Velocity command

Line velocity generator FB

- = =11

Measurement

operation start | | CNV_WinderVelocityCtrl

- :I' |= == | i_bEN o_eCommandVelocity
Line velocity

> = i_eLineVelocit
setting value - v o_blnVelocity

Measurement ~ Data selection
operation start SEL
G
Production speed — INo

operaRtion start start production

of tension [N |
= M [ pinsetvelosity CLLpeEp operation STD_Table50
each to 11 i bEN
the velocity I 11 —
Velocity command e i_eX

setting value

locity setting value — IN1
for measurement
Measurement

Table interpolation FB (50 points)

o eY = Tension correction
- value

Tension correction table == i_stTbl
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Labels

Hinput labels

Name Label name Data type Read Setting Initial Description
timing™ | range value
Execution command | i_bEN Bit |—| ON, OFF — On: The FB is activated.
Off: The FB is stopped.
Number of i_eNumPoint Single precisionreal | T 210 50 — 0 to number of velocity measuring points at
measuring points number maximum line velocity
Measurement time i_eMeasureTime Single precision real T 0.0< — * Measurement time at each velocity point
number [ms]

* When the time shorter than the execution
cycle is set, the time is measured in the
execution cycle.

Maximum velocity i_eMaxVelocity Single precisionreal | T 0.0< — Measuring maximum line velocity [m/min]
number
Setting value of i_eTensionSetVal Single precisionreal | T 0.0< — Setting value of tension [N]
tension number
Current value of i_eTensionActVal Single precision real |_| — — Current value of tension [N]
tension number
Reach velocity i_blInSetVelocity Bit |_| ON, OFF — Turn on when the actual line velocity reaches
command each measuring point. The measurement is
started after this input is turned on.
The average value of the sampled value with
measurement time is stored to the data table.
Execution cycle i_eSamplingTime Single precisionreal | T 0.0< — The execution cycle of the FB is input.
number Fixed cycle interval time of fixed cycle
program or inter-module synchronization is
specified [ms].
*1 []: Always, T: Only when the FB is started
HEOutput labels
Name Label name Data type Value to be | Description
held"!
Executing o_bENO Bit — On: While Execution command is on
Off: Execution command is off.
Normal operation o_bOK Bit — Turns on while the FB is normally operating.
Normal completion o_bComp Bit — This device turns on when the measurement is
normally completed. This device turns off when
Execution command (i_bEN) turns off.
Error completion o_bErr Bit — Turns on when an error has occurred in the FB.
Error code o_uErrld Word [Unsigned] — The error code of the error that has occurred in the
FB is stored.
(Refer to "Page 282 List of Error Codes".)
Velocity command o_eCommandVelocity Single precision real — Measuring command velocity [m/min]
number
Tension correction o_stTensionAdjTbl XY_TABLES0_REF @] Velocity [r/min] and tension correction value [N] with it
value table (Refer to XY_TABLES50_REF.)
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Tension correction value table (XY_TABLES0_REF structure)

Name Label name Data type Value tobe | Description
held™
Number of measuring | NumPoint Single precision real O Number of measuring points
points number
Line velocity eTableX [0] Single precision real @] First point in the X-coordinate [m/min]
(X-coordinate) number
eTableX [1] Single precision real O Second point in the X-coordinate [m/min]
number
eTableX [NumPoint-1] Single precision real @] nth point in the X-coordinate [m/min]
number
Tension correction eTableY [0] Single precision real @] First point in the Y-coordinate [N]
value number
(Y-coordinate) eTableY [1] Single precision real O Second point in the Y-coordinate [N]
number
eTableY [NumPoint-1] Single precision real O nth point in the Y-coordinate [N]

number

*1  O: The value is held after the FB stops. —: The value is cleared after the FB stops.
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CNV_WinderGainChange (Gain change)

Name

CNV_WinderGainChange

Function overview

Item Description
Function overview This FB calculates the velocity gain value in response to the ratio of load inertia moment.
Symbol
CNV_WinderGainChange
Execution command | B: i_bEN o_bENO :B | Executing
Ratio of load inertia moment (GD2) | E: i_eGD2 o_bOK :B | Normal operation
GD2 in maximum inertia | E: i_eGD2nom o_bErr :B | Error completion
VG2 in maximum inertia | E: i_eVG2nom o_uErrld :UW | Error code
Velocity gain factor (a) | E: i_eAlpha o_eGD2out :E | Output of GD2
o0_eVG2out :E | Output of VG2
Applicable hardware and | Applicable module RD77MS, RD77GF
software Applicable CPU MELSEC iQ-R series CPU module
Engineering software GX Works3
Number of steps 385 steps (For the macro type)
FB dependence None
Function description The velocity control gain is adjusted at the maximum inertia, and GD2nom and VG2nom at that time are used as the input values.
The velocity gain factor a is set to 0 by default. When the response speed is low, gradually increase the value of a.
VG2 is calculated using the load inertia moment ratio (GD2) as the input value and used as the output value.
1+ GD2
VG2=(1-0a)x ——————— VG2nom + o x VG2nom
1+ GD2nom
Compiling method Macro type, subroutine type
FB operation type Real-time execution
Restrictions and —
precautions
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Labels

Hinput labels

Name Label name Data type Read Setting Initial Description
timing™ | range value
Execution command | i_bEN Bit |—| — — On: The FB is activated.
Off: The FB is stopped.
Ratio of load inertia i_eGD2 Single precision real | [ | 0.0< — Current inertia ratio [Multiplier] (Motor side/
moment number load side)
GD2 in maximum i_eGD2nom Single precisionreal | T 0.0 < — Inertia ratio in maximum inertia (Maximum roll
inertia number diameter) [Multiplier] (Motor side/load side)
VG2 in maximum i_eVG2nom Single precisionreal | T 0.0< — Velocity control gain in maximum inertia
inertia number (Maximum roll diameter) [rad/s]
Velocity gain factor i_eAlpha Single precision real |—| 0to1.0 — Response coefficient
number
*1 []: Always, T: Only when the FB is started
HEOutput labels
Name Label name Data type Value to Description
be held"!
Executing o_bENO Bit — Turns on while Execution command is on.
Normal operation o_bOK Bit — Turns on while the FB is normally operating.
Error completion o_bErr Bit — Turns on when an error has occurred in the FB.
Error code o_uErrld Word [Unsigned] — The error code of the error that has occurred in the
FB is stored.
(Refer to "Page 282 List of Error Codes".)
Output of GD2 o_eGD2out Single precision real — Current inertia ratio [Multiplier] (Motor side/load side)
number
Output of VG2 o_eVG2out Single precision real — Calculation results of proper VG2 [rad/s]

number

*1  O: The value is held after the FB stops. —: The value is cleared after the FB stops.
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CNV_TaperTension (Taper tension calculation)

Name

CNV_TaperTension

Function overview

Item

Description

Function overview

This FB calculates the coefficient of taper tension in response to the roll diameter.

Symbol

Execution command

Taper mode

Current value of roll diameter
Taper maximum value

Taper minimum value

Taper ratio

Start diameter of roll
Maximum roll diameter

Table of taper setting

CNV_TaperTension

B:i_bEN o_bENO :B
UW: i_uTaperMode o_bOK:B
E: i_eDiaActVal o_bErr:B
E: i_eUpperLimit o_uErrld :UW

E: i_eLowerLimit o_eTensionTaper :E
E: i_eTaperRatio

E: i_eStartDia

E: i_eMaxDia

DUT: i_stTaperTabl

Executing
Normal operation
Error completion
Error code

Coefficient of taper tension

Applicable hardware and
software

Applicable module

RD77MS, RD77GF

Applicable CPU

MELSEC iQ-R series CPU module

Engineering software

GX Works3

Number of steps

1715 steps (For the macro type)

FB dependence

STD_Tablelnterpolation

Function description

HNo taper (TaperMode: 0)

Taper tension

N

1.0 ---

Start diameter of roll

Maximum roll diameter

« Current value
< of roll diameter

MLinear taper characteristic (TaperMode: 1)

Taper tension

N

1.0 - -

Taper ratio - -

Start diameter of roll

>

Maximum roll diameter

Current value
of roll diameter
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Item

Description

Function description

WHyperbolic taper characteristic 1 (TaperMode: 2)

Taper tension

N

1.0 - g

Taperratio --4-------

«_Current value
“ of roll diameter

Start diameter of roll Maximum roll diameter

BHyperbolic taper characteristic 2 (TaperMode: 3)

Taper tension
N
1.0 - -4
Taper ratio - -

~ Current value
" of roll diameter

Start diameter of roll Maximum roll diameter

MData table characteristic (TaperMode: 4)

Taper tension

« Current value
" of roll diameter

Compiling method

Macro type, subroutine type

FB operation type

Real-time execution

Restrictions and
precautions

For the data table characteristic, set the current values of the roll diameter (X-coordinate) in ascending order and 2000 or less
points.

4 FB LIBRARY 111
4.2 Details of the FB Library




112

Labels

Hinput labels

Name Label name Data type Read Setting range Initial Description
timing"™! value
Execution command i bEN Bit |_| — — On: The FB is activated.
Off: The FB is stopped.
Taper mode i_uTaperMode Word [Unsigned] | T Oto4 — 0: No taper
1: Linear taper characteristic
2: Hyperbolic taper characteristic 1
3: Hyperbolic taper characteristic 2
4: Data table characteristic
Current value of roll i_eDiaActVal Single precision |_| 0.0< — Current value of roll-diameter [mm]
diameter real number
Taper maximum value | i_eUpperLimit Single precision T Minimum value to 1.0 — Taper maximum value [1.0 =
real number 100%]
Taper minimum value i_eLowerLimit Single precision T 0.0 to Maximum value — Taper minimum value [1.0 = 100%]
real number
Taper ratio i_eTaperRatio Single precision T 0.0t0 1.0 — Taper ratio [1.0 = 100%)]
real number
Start diameter of roll i_eStartDia Single precision T 0.0< — Start diameter of roll [mm]
real number
Maximum roll diameter | i_eMaxDia Single precision T Start diameter of roll < — Maximum roll diameter [mm]
real number
Table of taper setting i_stTaperTabl XY_TABLE_REF |1 — — Refer to the following.
Table of taper setting (XY_TABLE_REF structure)
Name Label name Data type Read Setting range Initial Description
timing*1 value
Number of points NumPoint Single precision T 2 to 2000 — Number of points
real number
Roll diameter (X- eTableX [0] Single precision T — — First point in the X-coordinate [mm]
coordinate) real number
eTableX [1] Single precision T eTableX [0] < — Second point in the X-coordinate
real number [mm]
Single precision | T —
real number
eTableX [NumPoint- | Single precision T eTableX [NumPoint-2] < | — nth point in the X-coordinate [mm]
1] real number
Taper ratio (Y- eTableY [0] Single precision T — — First point in the Y-coordinate [1.0
coordinate) real number =100%]
eTableY [1] Single precision T — — Second point in the Y-coordinate
real number [1.0 = 100%]
Single precision | T — —
real number
eTableY [NumPoint- Single precision T — — nth point in the Y-coordinate [1.0 =

1]

real number

100%]

*1 []: Always, T: Only when the FB is started
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HEOutput labels

Name Label name Data type Value to Description
be held"!
Executing o_bENO Bit — Turns on while Execution command is on.
Normal operation o_bOK Bit — Turns on while the FB is normally operating.
Error completion o_bErr Bit — Turns on when an error has occurred in the FB.
Error code o_uErrld Word [Unsigned] — The error code of the error that has occurred in the FB

is stored.
(Refer to "Page 282 List of Error Codes".)

Coefficient of taper
tension

o_eTensionTaper

Single precision real
number

The coefficient of taper tension is stored. [1.0 = 100%]

*1  O: The value is held after the FB stops. —: The value is cleared after the FB stops.
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CNV_PIDControl (PID control (with tension Pl gain auto tuning))

Name

CNV_PIDControl

Function overview

Item

Description

Function overview

This FB executes the PID control.

Symbol
CNV_PIDControl
Execution command | B: i_bEN o_bENO :B | Executing
Hold integral variable | B: i_bIntFreeze o_bOK :B | Normal operation
Initialize integral variable | B: i_blIntinit o_bErr :B | Error completion
Enable proportionality | B: i_bPRelease o_uErrld :UW | Error code
Enable integration | B: i_blRelease o_eOutput :E | Output PID
Enable differential | B: i_bDRelease o_bAtComp :B | Normal completion of auto tuning
proportionality gain | E: i_eKp o_eAtKp :E | proportionality gain of auto tuning results
Integral time | E: i_eTi o_eAtTi :E | Integral time of auto tuning results
Differential time | E: i_eTd o_eTehys :E | Hysteresis of auto tuning results
Actual current value | E: i_eActVal
Target value | E: i_eSetVal
Setting of deadband | E: i_eDeadBand
Output upper limit | E: i_eHighLimit
Output lower limit | E: i_eLowLimit
Amplitude of auto tuning | E: i_eMrly
Start auto tuning | B: i_bAtStart
Auto tuning response | W: i_wAtResponse
Enable auto tuning | B: i_bAtValEN
Execution cycle | E: i_eSamplingTime
Applicable Applicable module RD77MS, RD77GF
hardware and Applicable CPU MELSEC iQ-R series CPU module
software

Engineering software

GX Works3

Number of steps

1479 steps (For the macro type)

FB dependence

None
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Item

Description

Function
description

The PID control shown in the following block diagram is executed.

Output
+ value

Target value — 7 i L 7|£
Actual -
current value ™|

Setting of _ |

deadband
Auto Tuning Plgain

auto tuning

Output limiter

[Timing to perform auto tuning on the Pl control gain]

I

i_bAtStart (Start auto tuning)

y
Amplitude

L —Target value
Amplitude

i_eActVal (Actual current value)

Hysteresis
o_eOutput (Output PID)

3)

o_bAtComp
(Normal completion of auto tuning)

Kp (Proportionality gain)

Gain value before tuning

|
1
XGain value after auto tuning
Ti (Integral time) :

1) Turning on i_bAtStart (start auto tuning) stops the PID control and calculates the hysteresis width from the noise size of i_eActVal
(actual current value).

2) e_Output (output PID) gradually increases so that the amplitude of i_eActVal (actual current value) is equal to i_eMrly (amplitude
setting value).

3) Oscillation is generated with the amplitude of i_eMrly (amplitude setting value) and a proper Kp (proportionality gain) and Ti (integral
time) are calculated.

4) o_bAtComp (normal completion of auto tuning) turns on and the PID control is restarted with the gain value of auto tuning results.
Turning off i_bAtStart (start auto tuning) turns off o_bAtComp (normal completion of auto tuning).

Compiling method

Macro type, subroutine type

FB operation type

Real-time execution

Restrictions and
precautions

Execute this FB in a fixed cycle.

Labels

Hinput labels

Name Label name Data type Read Setting Initial Description
timing*1 range value
Execution i_bEN Bit |_| — — On: The FB is activated.
command Off: The FB is stopped.
Hold integral i_bIntFreeze Bit |_| — — On: The manipulated amount in the integral
variable control is held.
Initialize integral i_bintInit Bit |_| — — Off: The manipulated amount in the integral
variable control is reset.
Enable i_bPRelease Bit |_| — — On: The proportional control is enabled.
proportionality
Enable integration i_blRelease Bit |_| — — On: The integral control is enabled.
Enable differential i_bDRelease Bit |_| — — On: The differential control is enabled.
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Name Label name Data type Read Setting Initial Description
timing*1 range value
Proportionality gain | i_eKp Single precision real |_| 0.0<= — Proportionality gain
number
Integral time i_eTi Single precision real |_| 0.0<= — Integral time [ms]
number
Differential time i_eTd Single precision real |_| 0.0<= — Differential time [ms]
number
Actual current value | i_eActVal Single precision real |_| — — Actual current value
number
Target value i_eSetVal Single precision real |_| — — Target value
number
Setting of deadband | i_eDeadBand Single precision real |_| 0.0<= — Setting of deadband
number
Output upper limit i_eHighLimit Single precision real |_| Output lower | — Output upper limit
number limit <
QOutput lower limit i_eLowLimit Single precision real |_| Output upper | — Output lower limit
number limit >
Amplitude of auto i_eMrly Single precision real |_| 0.0< 1.0 Amplitude at auto turning
tuning number
Start auto tuning i_bAtStart Bit |_| — — On: The auto turning is started.
Auto tuning i_ wAtResponse Word [Signed] |_| 1t0 7 3 1 (Weak) < 7(Strong)
response
Enable auto tuning i_bAtValEN Bit |_| — — On: The PID control is performed with auto
tuning results.
Off: The PID control is performed with setting
values.
Execution cycle i_eSamplingTime Single precisionreal | T 0.0< — Execution cycle [ms] of the program for
number executing the FB
*1 []: Always, T: Only when the FB is started
EOutput labels
Name Label name Data type Value to Description
be held"
Executing o_bENO Bit — Turns on while Execution command is on.
Normal operation o_bOK Bit — Turns on while the FB is normally operating.
Error completion o_bErr Bit — Turns on when an error has occurred in the FB.
Error code o_uErrld Word [Unsigned] — The error code of the error that has occurred in the
FB is stored.
(Refer to "Page 282 List of Error Codes".)
Output PID o_eOutput Single precision real — The output value of PID control is stored.
number
Normal completion o_bAtComp Bit — On: Turns on when the auto tuning is normally
of auto tuning completed.
Off: Turn off when Start auto tuning turns off.
Proportionality gain | o_eAtKp Single precision real O Proportionality gain of auto tuning results
of auto tuning number
results
Integral time o_eAtTi Single precision real O Integral time of auto tuning results [ms]
Auto tuning results number
Hysteresis of auto o_eTehys Single precision real O Hysteresis of auto tuning results
tuning results number

*1  O: The value is held after the FB stops. —: The value is cleared after the FB stops.
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CNV_EdgePositionCtrl (Edge position control)

Name

CNV_EdgePositionCtrl

Function overview

Item

Description

Function overview

This FB detects the position of the edge sensor and controls the velocity to reach the target position.

Symbol

CNV_EdgePositionCtrl

Execution command | B: i_bEN o_bENO :B | Executing
Setting value of edge sensor | E: i_eEdgeSensorSetVal o_bOK :B | Normal operation
Current value of edge sensor | E: i_eEdgeSensorActVal o_bErr:B | Error completion
Forward end setting | E: i_eFwdLimitVal o_uErrld :UW | Error code
Recession end setting | E: i_eRevLimitVal o_eCommandVelocity :E | Velocity command
Execution cycle | E: i_eSamplingTime o_bFwdLimit :B | Forward end
Setting of edge position control | DUT: i_stEdgePosCtrl o_bRevLimit :B | Recession end

Setting of edge position axis | DUT: i_stEdgePosAxis

Applicable hardware and
software

Applicable module RD77MS, RD77GF

Applicable CPU MELSEC iQ-R series CPU module

Engineering software GX Works3

Number of steps

4558 steps (For the macro type)

FB dependence

CNV_PIDControl

Function description

This FB calculates the velocity for the position correction with the PID control so that an edge position of a web material will be the
intermediate value (target value) of the edge sensor, and outputs the velocity as a velocity command in the speed mode to the
servo amplifier.

o When the rewinder axis moves
(The edge sensor follows the rewinder axis.)

™
=

e When the unwinder axis moves e When the intermediate axis moves™

(The edge sensor position is fixed.)
N
m /

= =

Edge sensor /

Edge sensor Edge sensor

Setting value of edge sensor >
PID control OK —™
Current value of edge sensor NG > Velocity command
0— —
Forward end setting \ /| Within the range
Recession end setting /N
Current position

*1 To correct the position according to a roller angle of the intermediate axis, set the electric gear unit setting to "0:mm".
(Example) Rotating 45 degree per rotation of the motor (4194304 pulse)
— Pr.2:No. of pulse per rotation: 4194304 pulse, Pr.3:Movement amount per rotation: 45000.0 um

Compiling method

Macro type, subroutine type

FB operation type

Real-time execution

Restrictions and
precautions

Execute this FB in a fixed cycle. (Motion calculation cycle event task (144: Inter-module synchronization) is recommended.)
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Labels

Hinput labels

Name Label name Data type Read Setting Initial Description
timing™ | range value
Execution command | i_bEN Bit |_| — — On: The FB is activated.
Off: The FB is stopped.
Setting value of i_eEdgeSensorSetV | Single precision |_| — — Input the target position of the edge sensor
edge sensor al real number [mm].
Current value of i_eEdgeSensorActV | Single precision |_| — — Input the current value of the edge sensor
edge sensor al real number [mm].
Forward end setting | i_eFwdLimitVal Single precision |_| Recession — Edge position Forward end position [mm]
real number end < The velocity control in the + direction stops.
Recession end i_eRevLimitVal Single precision |_| Forward end — Edge position Recession end position [mm]
setting real number > The velocity control in the - direction stops.
Execution cycle i_eSamplingTime Single precision T 0.0< — Execution cycle [ms] of the program for
real number executing the FB
Setting of edge i_stEdgePosCtrl EdgePos_ REF | — — — Refer to Setting of edge position control.
position control
Setting of edge i_stEdgePosAxis AXIS_REF — — — Refer to Setting of edge position axis.
position axis
Setting of edge position control (EdgePos_REF structure)
Name Label name 110 Data type Read Setting Initial | Description
timing™ | range value
Direction of operation | bDirection IN Bit T — — Off: Sensor value+ - Command velocity-
On: Sensor value+ — Command velocity+
Proportionality gain eKp IN Single precision |—| 0.0<= — PID control Proportionality gain [(mm/s)/mm]
real number
Integral time eTi IN Single precision |—| 0.0<= — PID control Integral time [ms]
real number
Differential time eTd IN Single precision |—| 0.0<= — PID control Differential time [ms]
real number
Upper limit ePidUpperLimit IN Single precision |_| Lower limit — PID output Upper limit value [mm/s]
real number value <
Lower limit ePidLowerLimit IN Single precision |_| Upper limit — PID output Lower limit value [mm/s]
real number value >
Setting of deadband ePidDeadBand IN Single precision |_| 0.0<= — PID control Setting of deadband [mm]
real number
Setting of edge position axis (AXIS_REF structure)
Name Label name 110 Data type Read Setting Initial | Description
timing*1 range value
Axis number AxisNo IN Word [Unsigned] | T 0 to the — Axis number (0: Only the command
maximum operation. The Simple Motion module does
number of not send output to the servo amplifier.)
axes of the
module
used
Start 1/O number StartlO IN Word [Unsigned] | T OH to FEH — Installation address of the Simple Motion
module (Upper three digits of four digits
(hexadecimal))

*1 []: Always, T: Only when the FB is started
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HEOutput labels

Name Label name Data type Value to Description
be held"!
Executing o_bENO Bit — Turns on while Execution command is on.
Normal operation o_bOK Bit — Turns on while the FB is normally operating.
Error completion o_bErr Bit — Turns on when an error has occurred in the FB.
Error code o_uErrld Word [Unsigned] — The error code of the error that has occurred in the

FB is stored.
(Refer to "Page 282 List of Error Codes".)

Velocity command

o_eCommandVelocity

Single precision real
number

Velocity command value of FB calculation results
[mm/s]

Forward end

o_bFwdLimit

Bit

The edge position axis is at the forward end.

Recession end

o_bRevLimit

Bit

The edge position axis is at the recession end.

*1  O: The value is held after the FB stops. —: The value is cleared after the FB stops.
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CNV_WebBreakDetect (Web break detection)

Name

CNV_WebBreakDetect

Function overview

Item

Description

Function overview

This FB detects a web break.

Symbol

Execution command
Current value of tension
Tension upper limit
Tension lower limit
Web break signal reset
Setting value of tension
Deviation upper limit
Deviation lower limit
Alarm return hysteresis
Alarm delay time

Execution cycle

m

m

m

m

CNV_WebBreakDetect

: i_bEN

: i_eTensionActVal

: i_eTensionUpperLimit

. i_eTensionLowerLimit

: i_bWebBreakReset

. i_eTensionCmdVal

. i_eDeviationUpperLimit
: i_eDeviationLowerLimit
. i_eWebAlarmHys

. i_eWebAlarmDelayTime

: i_eSamplingTime

o_bENO :B
o_bOK :B
o_bErr:B

o_uErrld :UW
o_bWebBreak :B

o_bWebAlarm :B

Executing
Normal operation
Error completion
Error code

Web break signal

Web alarm signal

Applicable hardware and
software

Applicable module

RD77MS, RD77GF

Applicable CPU

MELSEC iQ-R series CPU module

Engineering software

GX Works3

Number of steps

590 steps (For the macro type)

FB dependence

None
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Item

Description

Function description

This FB detects a web break using the upper/lower limit values provided for the tension detection value™.

« Web break detection: Turns on when the tension detection value is equal to or larger than the upper limit value or equal to or
smaller than the lower limit value, and turns off when Web break reset signal is input after the tension detection value becomes
normal.

* Web alarm signal: Turns on when the tension deviation is equal to or larger than the upper limit value or equal to or smaller than
the lower limit value after the alarm delay time has elapsed, and turns off when the tension deviation is equal to or smaller than
"Upper limit value - Hysteresis value" or equal to or larger than "Lower limit value + Hysteresis value".

[Detection timing]

Tension upper ||m|t _______________________________________________________________

Deviation upper limit |=-=-=-="
Deviation upper limit - Hysteresis |~ ~g ™

Deviation lower limit + Hysteresis [~ -~ -~ =~

o RNV I " Current value
Deviation lower limit )
of tension

Tension lower limit === s L IR TE SR .

Execution command Q
Web break signal (l

Web break signal reset 'ﬂ

t t t
Web alarm signal —(_),_l (_)l | (_)l

t: Alarm delay time

Compiling method

Macro type, subroutine type

FB operation type

Real-time execution

Restrictions and
precautions

Execute this FB in a fixed cycle.

*1  For the dancer control or tension sensorless torque control, the current value of dancer or motor torque value can be used as a tension

detection value.

Control type Tension detection value Tension command value

Tension sensor feedback velocity control Current value of tension Setting value of tension x Coefficient of tension
Dancer feedback velocity control Current value of dancer Setting value of dancer

Tension sensor feedback torque control Current value of tension Setting value of tension x Coefficient of tension
Tension sensorless torque control Motor torque value Torque command value
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Labels

Hinput labels

Name Label name Data type Read Setting Initial Description

timing™ | range value

Execution i_bEN Bit |—| — — On: The FB is activated.

command Off: The FB is stopped.

Current value of i_eTensionActVal Single precision |—| — — Input the value of the tension detector [N].

tension real number

Tension upper limit i_eTensionUpperLi Single precision |—| Tension lower | — Tension upper limit value for web break

mit real number limit < detection [N]
Tension lower limit i_eTensionLowerLi Single precision |—| Tension — Tension lower limit value for web break
mit real number upper limit > detection [N]

Web break signal i_bWebBreakReset | Bit |—| — — Resets a web break output.

reset

Setting value of i_eTensionCmdVal Single precision |_| — — Input the tension (detection target) command

tension real number value [N].

Deviation upper i_eDeviationUpperL | Single precision |_| Deviation — Upper limit value of deviation (Current value -

limit imit real number lower limit < Command value) for web alarm [N]

Deviation lower limit | i_eDeviationLowerL | Single precision |—| Deviation — Lower limit value of deviation (Current value -

imit real number upper limit > Command value) for web alarm [N]

Alarm return i_eWebAlarmHys Single precision |—| 0.0= — Hysteresis width at detection of a web alarm

hysteresis real number signal [N]

Alarm delay time i_eWebAlarmDelay | Single precision |—| 0.0= — Delay time at detection of a web alarm signal

Time real number [ms]

Execution cycle i_eSamplingTime Single precision T 0.0< — Execution cycle [ms]

real number

*1 []: Always, T: Only when the FB is started

EOutput labels
Name Label name Data type Value to Description
be held"!

Executing o_bENO Bit — Turns on while Execution command is on.

Normal operation o_bOK Bit — Turns on while the FB is normally operating.

Error completion o_bErr Bit — Turns on when an error has occurred in the FB.

Error code o_uErrld Word [Unsigned] — The error code of the error that has occurred in the
FB is stored.

(Refer to "Page 282 List of Error Codes".)

Web break signal o_bWebBreak Bit — Turns on when the current value of tension is equal
to or larger than the upper limit value or equal to or
smaller than lower limit value.

The status of this label is held until a web break reset
signal turns on.

Web alarm signal o_bWebAlarm Bit — Turns on when the current value of tension is equal

to or larger than the upper limit value or equal to or
smaller than the lower limit value for the delay time,
and turns off when the current value of tension
returns to a value specified with the hysteresis width.

*1
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CNV_FlatWindingCamMeasurement (Cam generation for flat roll
(Measurement method))

Name
CNV_FlatWindingCamMeasurement

Function overview

Item Description
Function overview This FB generates a cam pattern using travel distances of the winder axis and feed axis for one rotation of the winder axis.
Symbol
CNV_FlatWindingCamMeasurement
Execution command | B:i_bEN o_bENO :B | Executing
Start measurement | B: i_bStart 0_bOK :B | Normal operation
Winder velocity | E: i_eWinderVelocity o_bErr:B | Error completion
Back tension torque | E: i_eBackTensionTrq o_uErrld :UW | Error code
Cam No. | UW: i_uCamNo o_bComp :B | Measurement completed normally
Cam resolution | UW: i_uCamResolution o_dCamCyclLength :D | Cam axis length per cycle
Setting of winder axis | DUT: i_stWinderAxis
Setting of feed axis | DUT: i_stFeedAxis

Applicable hardware and | Applicable module RD77MS, RD77GF

software Applicable CPU MELSEC iQ-R series CPU module
Engineering software GX Works3

Number of steps 2141 steps (For the macro type)

FB dependence None
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Item

Description

Function description

This function collects position data with the following operation and generates a cam pattern for the flat roll to the setting cam No.

W Execution command is on.
After a rewinder axis has been positioned in 0 [degree], this function gives a tension using the feeding axis to a material with the

tension (back tension torque [%]) that does not loosen the material.
Rewinder axis

Feeding axis

Back tension torque [%)] 0 [degree]

M Start measurement is on.
This function rotates the rewinder axis once at the winder velocity [r/min], collects the current values of feeding axis and rewinder

axis that are rotating every 360 [degree] + Cam resolution pitch, and stores the collected values in the input X and output Y of the

coordinate cam table.
Rewinder axis Rewinder axis

Feeding axis Feeding axis

—

Back tension torque [%] Back tension torque [%] 360 [degree]
Coordinate cam table
No. Feeding axis current value | Rewinder axis current value
(input value X) [mm] (output value Y) [degree]

Oth point 0.0 0.0

1st point 0.3 0.5

2nd point 0.7 1.0

fth point 256.8 360.0
coordinate

number (Cam length per cycle)

Compiling method

Macro type, subroutine type

FB operation type

Real-time execution

Restrictions and
precautions

« Set the winder velocity so that the time taken for one rotation is longer than the product of the scan time for FB execution and the

cam resolution.
<Setting example>
When the scan time is 10 [ms] and the cam resolution is 5000
10[ms] x 5000 = 50000[ms] = 50[s] = 0.833[min]
— Set the velocity to equal to or less than 1/0.833 = 1.2 [r/min].
*When the velocity equal to or more than 1.2 [r/min] is set, a cam pattern is not generated normally.

« This FB uses the positioning data No. 100 for the positioning control of the rewinder axis. Do not use the positioning data No. 100
of the axis number set to the rewinder axis in user programs. For the acceleration/deceleration time, this FB uses "[Pr.27]
Acceleration 3" and "[Pr.30] Deceleration 3". (Initial value: 1000 ms) When setting the acceleration/deceleration time, change
these parameters.

* When positioning the rewinder axis in user programs, use the SET/RST instruction instead of the OUT instruction so that the Y
output for the positioning start can be turned on or off in both of user programs and this FB.

« This FB uses index register Z18 and Z19. Do not use them in an interrupt program.
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Labels

Hinput labels

Name Label name Data type Read Setting Initial Description
timing™ | range value
Execution i_bEN Bit |_| — — On: The FB is activated.
command Off: The FB is stopped.
Start measurement | i_bStart Bit |_| — — Start measurement is started.
Winder velocity i_eWinderVelocity Single precisionreal | T 0.0< 1.0 Winder velocity [r/min] at the measurement
number
Back tension torque | i_eBackTensionTrq | Single precisionreal | T 0.0 <= 10.0 Back tension torque [%)] of the feeding axis at
number the measurement
Cam No. i_uCamNo Word [Unsigned] T Refer to the 1 Cam No. to be generated
description. 1 to 256 (RD77MS)
1to 1024 (RD77GF)
Cam resolution i_uCamResolution Word [Unsigned] T Refer to the 256 Resolution per cam rotation (coordinate
description. number)
2 to 2048 (RD77MS)
2 to 65535 (RD77GF)
Setting of winder i_stWinderAxis AXIS_REF 0 — — Refer to the setting of winder axis/feed axis.
axis
Setting of feed axis | i_stFeedAxis AXIS_REF 0 — — Refer to the setting of winder axis/feed axis.
Setting of winder axis/feed axis (AXIS_REF structure)
Name Label name 110 Data type Read Setting Initial | Description
timing™ | range value
Axis number AxisNo IN Word [Unsigned] T 1 to the — Axis number
maximum
number of
axes of the
module
used
Start I/O number StartlO IN Word [Unsigned] | T OH to FEH Installation address of the Simple Motion
module (Upper three digits of four digits
(hexadecimal))
*1 []: Always, T: Only when the FB is started
EOutput labels
Name Label name Data type Value to Description
be held"!
Executing o_bENO Bit — Turns on while Execution command is on.
Normal operation o_bOK Bit — Turns on while the FB is normally operating.
Error completion o_bErr Bit — Turns on when an error has occurred in the FB.
Error code o_uErrld Word [Unsigned] — The error code of the error that has occurred in the
FB is stored.
(Refer to "Page 282 List of Error Codes".)
Measurement o_bComp Bit — Turns on when measurement or cam generation is

completed normally

normally completed.

Cam axis length per
cycle

o_dCamCyclLength

Double word [Signed] O

A rewinder axis circumference at the measurement
(total travel distance of the feeding axis) is stored [x
0.1 um]. Use this value for the cam control length per
cycle.

*1  O: The value is held after the FB stops. —: The value is cleared after the FB stops.
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CNV_FlatWindingCamCalc (Cam generation for flat roll
(Calculation method))

Name

CNV_FlatWindingCamCalc

Function overview

Item Description
Function overview This FB calculates the film feed amount for each angle (each coordinate) from the winding core dimensions and position of the
winder axis to generate a cam pattern.
Symbol
CNV_FlatWindingCamCalc
Execution command | B:i_bEN o_bENO :B | Executing
Winding core circumference L | E: i_eWinderLength 0_bOK :B | Normal completion
Winding core thickness t | E: i_eWinderThickness o_bErr :B | Error completion
Winding core distance D | E: i_eWinderDistance o_uErrld :UW | Error code
Cam No. | UW:i_uCamNo
Cam resolution | UW: i_uCamResolution
Setting of winder axis | DUT: i_stWinderAxis
Applicable hardware and | Applicable module RD77MS, RD77GF
software Applicable CPU MELSEC iQ-R series CPU module
Engineering software GX Works3
Number of steps 1910 steps (For the macro type)
FB dependence None
Function description A cam pattern for flat roll with a constant feed speed is generated by setting the following parameters.
/ Semicircle of the diameter t
Thickness] &
1
. t
1
1 i
i i
L b _._.i_._._._ Stralght |ine interva|
1 1
] i
: Winding core circumference L :
i Lo N __.
i iy
i |
o Winding core distance D ! Semicircle of the diameter t
'Y L]
i (Distance from the center of the winding core to :
the film feeding start point)
* The status shown in the above figure is considered as the start point (0 [degree]) for the rotational position of the
winding core to create the cam table.
Compiling method Macro type, subroutine type
FB operation type Pulsed execution (multiple scan execution type)
Restrictions and —
precautions
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Labels

Hinput labels

Name Label name Data type Read Setting Initial Description
timing™ | range value
Execution i_bEN Bit |_| — — On: The FB is activated.
command Off: The FB is stopped.
Winding core i_eWinderLength Single precisionreal | T 0.0< — Circumference of a winding core [mm]
circumference L number
Winding core i_eWinderThickness | Single precisionreal | T 0.0< — Thickness of a winding core (width) [mm]
thickness t number
Winding core i_eWinderDistance Single precisionreal | T 0.0< — Distance between the center of the winding
distance D number core and the film feeding start point [mm]
Cam No. i_uCamNo Word [Unsigned] T Refer to the 1 Cam No. to be generated
description. 1 to 256 (RD77MS)
1to 1024 (RD77GF)
Cam resolution i_uCamResolution Word [Unsigned] T Refer to the 256 Resolution per cam rotation (coordinate
description. number)
2 to 2048 (RD77MS)
2 to 65535 (RD77GF)
Setting of winder i_stWinderAxis AXIS_REF T — — Refer to the rewinder axis.
axis
Rewinder axis (AXIS_REF structure)
Name Label name /10 Data type Read Setting Initial Description
timing*1 range value
Axis number AxisNo IN Word [Unsigned] T 1 to the — Axis number to be controlled
maximum
number of
control axes
of the module
used
Start 1/0 number StartlO IN Word [Unsigned] T OH to FEH — Installation address of the Simple
Motion module (Upper three digits
of four digits (hexadecimal))
*1 [1]: Always, T: Only when the FB is started
EOutput labels
Name Label name Data type Value to Description
be held"!
Executing o_bENO Bit — Turns on while Execution command is on.
Normal completion o_bOK Bit — Turns on when cam generation is normally
completed.
Error completion o_bErr Bit — Turns on when an error has occurred during cam
generation.
Error code o_uErrld Word [Unsigned] — The error code of the error that has occurred in the

FB is stored.
(Refer to "Page 282 List of Error Codes".)

*1  O: The value is held after the FB stops. —: The value is cleared after the FB stops.
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STD_Lowpass1 (Low-pass filter)

Name

STD_Lowpass1

Function overview

Item Description
Function overview Primary lowpass filter
Symbol
STD_Lowpass1
Execution command | B: i_bEN o_bENO :B | Executing
Reset | B: i_bReset o_bOK :B | Normal operation
Input value | E: i_elnput o_bErr :B | Error completion
Reset value | E: i_eSetValue o_uErrld :UW | Error code
Filter time constant | E: i_eTimeConstant o_eOutput :E | Output of filter
Execution cycle | E: i_eSamplingTime

Applicable hardware and | Applicable module RD77MS, RD77GF
software Applicable CPU MELSEC iQ-R series CPU module
Engineering software GX Works3
Number of steps 379 steps (For the macro type)
FB dependence None
Function description The lowpass filter processing is executed with the following calculation formulas. The gain of filter is Gain and the condition variable

is Drp in the formulas.
Gain = Execution cycle/Filter time constant
Drp « Drp + Gain « (Input value - Drp)
Output of filter «— Drp

Compiling method Macro type, subroutine type

FB operation type Real-time execution
Restrictions and Execute this FB in a fixed cycle.
precautions

Labels

Hinput labels

Name Label name Data type Read Setting Initial Description
timing*1 range value
Execution i_bEN Bit |_| — — On: The FB is activated.
command Off: The FB is stopped.
Reset i_bReset Bit |_| — — On: The reset value is output to the filter
output value.
Input value i_elnput Single precision real |_| — — Input to the filter
number
Reset value i_eSetValue Single precision real |_| — — Filter reset value
number
Filter time constant | i_eTimeConstant Single precision real |_| 0.0<= — Time constant of filter [ms]
number
Execution cycle i_eSamplingTime Single precision real T 0.0< — Execution cycle [ms] of the program for
number executing the FB

*1 []: Always, T: Only when the FB is started
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HEOutput labels

Name Label name Data type Value to Description
be held"!
Executing o_bENO Bit — Turns on while Execution command is on.
Normal operation o_bOK Bit — Turns on while the FB is normally operating.
Error completion o_bErr Bit — Turns on when an error has occurred in the FB.
Error code o_uErrld Word [Unsigned] — The error code of the error that has occurred in the
FB is stored.
(Refer to "Page 282 List of Error Codes".)
Output of filter o_eOutput Single precision real — The output of filter is stored.

number

*1  O: The value is held after the FB stops. —: The value is cleared after the FB stops.

4 FB LIBRARY
4.2 Details of the FB Library 1 29



STD_AverageValueFilter (Moving average filter)

Name

STD_AverageValueFilter

Function overview

Item

Description

Function overview

Moving average filter

Symbol

Execution command
Input value
Filter time constant

Execution cycle

STD_AverageValueFilter

B:i_bEN o_bENO :B
E: i_elnput o_bOK :B
E:i_eTimeConstant o_bErr:B
E: i_eSamplingTime o_uErrld :UW

o_eOutput :E

Executing
Normal operation
Error completion
Error code

Output of filter

Applicable hardware and
software

Applicable module

RD77MS, RD77GF

Applicable CPU

MELSEC iQ-R series CPU module

Engineering software

GX Works3

Number of steps

507 steps (For the macro type)

FB dependence

None

Function description

This FB outputs the input value on which the moving average processing is performed with the average number of (Filter time
constant/Execution cycle).

Compiling method

Macro type, subroutine type

FB operation type

Real-time execution

Restrictions and
precautions

« Set the averaging number (Filter time constant/Execution cycle) to 2000 or less.
« Execute this FB in a fixed cycle.

Labels

Hinput labels

Name Label name Data type Read Setting Initial Description
timing™ | range value
Execution i_bEN Bit |—| — — On: The FB is activated.
command Off: The FB is stopped.
Input value i_elnput Single precision real number |—| — — Input to the filter
Filter time constant | i_eTimeConstant | Single precision real number |—| 0.0 <= — Time constant of filter [ms]
Execution cycle i_eSamplingTime | Single precision real number | T 0.0< — Execution cycle [ms] of the program for
executing the FB
*1 []: Always, T: Only when the FB is started
EOutput labels
Name Label name Data type Value to Description
be held"!
Executing o_bENO Bit — On: While Execution command is on
Off: Execution command is off.
Normal operation o_bOK Bit — When this device is on, it indicates that the filter
processing is being executed.
Error completion o_bErr Bit — Turns on when an error has occurred in the FB.
Error code o_uErrld Word [Unsigned] — The error code of the error that has occurred in the FB
is stored.
(Refer to "Page 282 List of Error Codes".)
Output of filter o_eOutput Single precision real number | — The output of filter is stored.

*1  O: The value is held after the FB stops. —:
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STD_Limiter (Limiter)

Name

STD_Limiter

Function overview

Item

Description

Function overview

This FB outputs the input value after the upper/lower limit control.

Symbol

Execution command | B: i_bEN
Input value | E: i_elnput
Setting value of upper limit | E: i_eUpperLimit

Setting value of lower limit | E: i_eLowerLimit

STD_Limiter

o_bENO :B
o_bOK :B
o_bErr:B

o_uErrld :UW
o_eOutput :E
o_bUpperLimit :B

o_bLowerLimit :B

Executing

Normal operation

Error completion
Error code
Output value
Upper limit

Lower limit

Applicable hardware and
software

Applicable module RD77MS, RD77GF

Applicable CPU

MELSEC iQ-R series CPU module

GX Works3

Engineering software

Number of steps

325 steps (For the macro type)

FB dependence

None

Function description

The input value is limited with the setting values of upper/lower limit and output.

Setting value of upper limit

Input value

Setting value of lower limit

Setting value of upper limit

Output value

Setting value of lower limit

Upper limit

Lower limit

Compiling method

Macro type, subroutine type

FB operation type

Real-time execution

Restrictions and
precautions
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Labels

Hinput labels

Name Label name Data type Read Setting Initial Description
timing™ | range value
Execution i_bEN Bit |_| — — On: The FB is activated.
command Off: The FB is stopped.
Input value i_elnput Single precision real |_| — — Input value
number
Setting value of i_eUpperLimit Single precision real |_| Lower limit< | — Upper limit value
upper limit number
Setting value of i_eLowerLimit Single precision real |_| Upper limit> | — Lower limit value
lower limit number
*1 []: Always, T: Only when the FB is started
HEOutput labels
Name Label name Data type Value to Description
be held"!
Executing o_bENO Bit — On: While Execution command is on
Off: Execution command is off.
Normal operation o_bOK Bit — When this device is on, it indicates that the filter processing is
being executed.
Error completion o_bErr Bit — Turns on when an error has occurred in the FB.
Error code o_uErrld Word [Unsigned] — The error code of the error that has occurred in the FB is
stored.
(Refer to "Page 282 List of Error Codes".)
Output value o_eOutput Single precision real — The input value limited with the upper/lower limit values is

number stored.
Upper limit o_bUpperLimit Bit — When this device is on, it indicates that the input value is
equal to or larger than the upper limit value.
Lower limit o_bLowerLimit Bit — When this device is on, it indicates that the input value is

equal to or smaller than the lower limit value.

*1  O: The value is held after the FB stops. —: The value is cleared after the FB stops.
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STD_Tablelnterpolation (Table interpolation (2000 points))

Name
STD_Tablelnterpolation

Function overview

Item Description
Function overview This FB calculates the output value (Y) in response to the input value (X) using the X and Y point tables.
Symbol
STD_Tablelnterpolation
Execution command | B:i_bEN o_bENO :B | Executing
Input value | E: i_elnputX o_bOK :B | Normal operation
Point table setting | DUT: i_stTable o_bErr :B | Error completion
o_uErrld :UW | Error code
o_eOutputY :E | Output value
Applicable hardware and | Applicable module RD77MS, RD77GF
software Applicable CPU MELSEC iQ-R series CPU module
Engineering software GX Works3
Number of steps 501 steps (For the macro type)
FB dependence None
Function description The output value in response to the input value is calculated as shown in the figure below.
Y
A

OutputY

x3, y3 /

InputX
x1, y1 X2, y2
x0, y0
Compiling method Macro type, subroutine type
FB operation type Real-time execution
Restrictions and Set the X-coordinate values in ascending order and 2000 or less points.

precautions
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Hinput labels

Execution command i_bEN Bit — On: The FB is activated.
Off: The FB is stopped.
Input value i_elnputX Single precision real — Input value
number
Point table setting i_stTable XY_TABLE_REF — Refer to XY_TABLE_REF.

XY_TABLE_REF structure

Number of points NumPoint Single precision 2 to 2000 Number of points
real number
X-coordinate value eTableX [0] Single precision — First point in the X-coordinate
real number
eTableX [1] Single precision eTableX [0] < Second point in the X-coordinate

real number

Single precision

Y-coordinate value

real number

eTableX [NumPoint-1] | Single precision eTableX nth point in the X-coordinate
real number [NumPoint-2] <

eTableY [0] Single precision — First point in the Y-coordinate
real number

eTableY [1] Single precision — Second point in the Y-coordinate

real number

Single precision
real number

eTableY [NumPoint-1]

Single precision
real number

nth point in the Y-coordinate

*1 []: Always, T: Only when the FB is started

EOutput labels

Executing o_bENO Bit On: While Execution command is on
Off: Execution command is off.

Normal operation o_bOK Bit When this device is on, it indicates that the filter processing is
being executed.

Error completion o_bErr Bit Turns on when an error has occurred in the FB.

Error code o_uErrld Word [Unsigned] The error code of the error that has occurred in the FB is

stored.

(Refer to "Page 282 List of Error Codes".)

Output value

o_eOutputY

Single precision real
number

The table output value in response to the input value is stored.

*1  O: The value is held after the FB stops. —: The value is cleared after the FB stops.

134 4 FB LIBRARY
4.2 Details of the FB Library



STD_Table50Interpolation (Table interpolation (50 points))

Name

STD_Table50Interpolation

Function overview

Item

Description

Function overview

This FB calculates the output value (Y) in response to the input value (X) using the X and Y point tables.

Symbol

STD_Table50Interpolation

Execution command | B:i_bEN

Input value | E: i_elnputX

Point table setting | DUT: i_stTable

o_bENO :B
o_bOK :B
o_bErr:B

o_uErrld :UW

o_eOutputY :E

Executing
Normal operation
Error completion
Error code

Output value

Applicable hardware and
software

Applicable module

RD77MS, RD77GF

Applicable CPU

MELSEC iQ-R series CPU module

Engineering software

GX Works3

Number of steps

633 steps (For the macro type)

FB dependence

None

Function description

The output value in response to the input value is calculated as shown in the figure below.

OutputY

x3, y3/

Y
4

x1, y1 X2, y2

x0, y0

InputX

Compiling method

Macro type, subroutine type

FB operation type

Real-time execution

Restrictions and
precautions

Set the X-coordinate values in ascending order and 50 or less points.
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Hinput labels

Execution command i_bEN Bit — On: The FB is activated.
Off: The FB is stopped.
Input value i_elnputX Single precision real — Input value
number
Point table setting i_stTable XY_TABLE50_REF — Refer to XY_TABLES50_REF.

XY_TABLES0_REF structure

Number of measuring NumPoint Single precision 2 to 50 Number of measuring points
points real number
X-coordinate value eTableX [0] Single precision — First point in the X-coordinate
real number
eTableX [1] Single precision eTableX [0] < Second point in the X-coordinate

real number

Single precision
real number

eTableX [NumPoint-1]

Single precision

eTableX

nth point in the X-coordinate

Y-coordinate value

real number

real number [NumPoint-2] <

eTableY [0] Single precision — First point in the Y-coordinate
real number

eTableY [1] Single precision — Second point in the Y-coordinate

Single precision
real number

eTableY [NumPoint-1]

Single precision
real number

nth point in the Y-coordinate

*1 []: Always, T: Only when the FB is started
EOutput labels

Executing o_bENO Bit On: While Execution command is on
Off: Execution command is off.

Normal operation o_bOK Bit When this device is on, it indicates that the filter processing is
being executed.

Error completion o_bErr Bit When this device is on, it indicates that an error has occurred
in the FB.

Error code o_uErrid Word [Unsigned] The error code of the error that has occurred in the FB is
stored.
(Refer to "Page 282 List of Error Codes".)

Output value o_eOutputY Single precision real The table output value in response to the input value is stored.

number

*1  O: The value is held after the FB stops. —: The value is cleared after the FB stops.
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STD_RampGenerator (Ramp generator)

Name

STD_RampGenerator

Function overview

Item

Description

Function overview

This FB generates a changeable command value with acceleration/deceleration times to reach the target value.

Symbol

Execution command
Target value
Acceleration time
Deceleration time
Rapid command output

Execution cycle

m

STD_RampGenerator

1i_bEN
:i_eTargetValue
ri_eAccTime
:i_eDecTime
:i_bTargetThrough

:i_eSamplingTime

o_bENO :B

o_bOK :B

o_bErr:B

o_uErrld :UW
o_eCommandValue :E
o_bInValue :B
o_bAccelerating :B

o_bDecelerating :B

Executing

Normal operation
Error completion
Error code
Command value

In value

During acceleration

During deceleration

Applicable hardware and
software

Applicable module

RD77MS, RD77GF

Applicable CPU

MELSEC iQ-R series CPU module

Engineering software GX Works3
Number of steps 664 steps (For the macro type)
FB dependence None
Function description I I Lo o I I Lo I I I
. T T T T T T T T T T T T T T |
Execution command | Lo o | Lo ] | | |
I [ o I Lo Lo I I
) I I [ o I Lo Lo I I [
Rapid command output | Lo Lo | Lo [ [ [ Lo
T T T T T T T T T T T | | T T T T
Targetvalue setting | 160 | X 100 X o) X -160, X {-100_'” 1601 | |
T T | T T T | |
I
I

In value
During acceleration } }
f T

During deceleration

160

100

Command value

-100

-160

AccTime

DecTime

DecTime

When Rapid command output is on, the target value is output to the command value without acceleration/deceleration processing.

Compiling method

Macro type, subroutine type

FB operation type

Real-time execution

Restrictions and
precautions

Execute this FB in a fixed cycle. (Motion calculation cycle event task (144: Inter-module synchronization) is recommended.)
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Labels

Hinput labels

Name Label name Data type Read Setting Initial Description
timing™ | range value
Execution command i_bEN Bit |—| — — On: The FB is activated.
Off: The FB is stopped.
Target value i_eTargetValue Single precision real |—| — — Target value setting
number
Acceleration time i_eAccTime Single precision real |—| 0.0<= — Setting of the acceleration time [ms]
number taken to reach the target value
Deceleration time i_eDecTime Single precision real |—| 0.0<= — Setting of the deceleration time [ms]
number taken to reach the target value
Rapid command output | i_bTargetThrough Bit |—| — — On: The target value is output as the
command value.
Off: Acceleration time and
deceleration time are used to
determine the command value.
Execution cycle i_eSamplingTime Single precision real T 0.0< — Execution cycle [ms] of the program
number for executing the FB

*1 [1]: Always, T: Only when the FB is started
EOutput labels

Name Label name Data type Value to Description
be held"!
Executing o_bENO Bit — Turns on while Execution command is on.
Normal operation o_bOK Bit — Turns on while the FB is normally operating.
Error completion o_bErr Bit — Turns on when an error has occurred in the FB.
Error code o_uErrld Word [Unsigned] — The error code of the error that has occurred in the FB is
stored.

(Refer to "Page 282 List of Error Codes".)

Command value o_eCommandValue Single precision real — Command value
number
In value o_bInValue Bit — Turns on when the speed reaches the target value.
During acceleration o_bAccelerating Bit — Turns on during acceleration.
During deceleration o_bDecelerating Bit — Turns on during deceleration.

*1  O: The value is held after the FB stops. —: The value is cleared after the FB stops.
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5 APPLICATION PROGRAM EXAMPLE

For the system to perform unwinding and rewinding, three application program examples are provided.

» Controlling all axes including the unwinder and rewinder axes by using the servo amplifier --- Basic

» Adding the reel change part for the roll change to the basic system --- Reel change

 Controlling the unwinder and rewinder axes by using the inverter --- Inverter

The following table lists the devices used in each application program example.

Program Unwinder | Main axis/ | Turret | Network Project name (GX | Project name | Reference
example Irewinder | edge axis’! Works3) (GT Works3)
axis position
axis
Basic Servo Servo — SSCNETII/H | AP20-CNVO002AA- AP20- « Page 140 System Configuration
amplifier amplifier R16- CNV002AA- « Page 144 Operation Specifications
77MS16_****.gx3*2 GT27nnV_****, » Page 145 Control specifications
CC-Link IE AP20-CNVOO02AA- GTX? « Page 145 Program configuration
Field R16- « Page 147 Parameter
77GF16_****.gx3*2 » Page 147 Program processing
« Page 156 ExamplePrgCtrl FB
« Page 158 Operation procedure
Reel change | Servo Servo Servo SSCNETII/H | AP20-CNVO002AA- « Page 140 System Configuration
amplifier amplifier amplifier R16- » Page 144 Operation Specifications
77MS16_****.gx3*2 » Page 160 Control specifications
CC-Link IE AP20-CNVOO2AA-  Page 164 Program configuration
Field R16- * Page 166 Parameter
77GF16_****.gx3*2 » Page 170 Program processing
« Page 177 ExamplePrgReelChange FB
» Page 181 Operation procedure
Inverter Inverter (I/ Servo — CC-Link IE AP20-CNV002AA- « Page 140 System Configuration
O mode) amplifier Field R16- » Page 144 Operation Specifications

77GF16_CCINV_****,

g><3*2

» Page 190 Control specifications
« Page 190 Program configuration
» Page 192 Parameter

» Page 194 Program processing

« Page 200 INVExample FB

» Page 208 Operation procedure

*1 It used only when a reel change is provided.

*2  "***"indicates their versions.

Precautions

When diverting the application program (example) into the actual system, take the following actions on user's own

responsibility.

« Sufficiently confirm that the screens will not cause system control problems.

« Examine the positions where interlock conditions are required and add them.

» Change the initial values of variables and constants as necessary.
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5.1 System Configuration

System configuration
WAP20-CNV002AA-R16-77MS16_****.gx3 (SSCNETII/H)

[Basic]
PLC CPU Simple Motion module
R16CPU RD77MS16 Servo amplifier
Power supply module Analog input module P
GOT2000 R61P \r R60AD4 MR-J4-500B MR-J4-20B
GT27**-V Axis 1 Axis 2 Axis3 Axis4

a wsm (65 U | ‘ ‘: “ '_: ‘ ‘: 2.5 ‘:
Ethemet ﬁCNErIII/H Unwinder Main Rewinder Edge

SD memory card §
NZ1MEM-r2yGBSD axis axis axis position

axis
[Reel change]
An unwinder axis and a turret axis for the roll change are added in the [Basic] system.
Simple Motion module
RD77MS16
PLC CPU Analog input module
R16CPU R60AD4
Power supply module Kafggﬂl’]l‘?gpmo‘m'e Servo amplifier
GOT2000 R61P \l/ \lj MR-J4-500B  MR-J4-20B MR-J4-5008
GT27**-V Axis 1 Axis 2 Axis 3 Axis 4 Axis 5 Axis 6

S G v : : % i i % § j
| Ethernet ﬁCNEr JlI/H |Unwinder Main Rewinder Edge Unwinder Turret

SD memory card axisA axis axis positon axisB  axis
NZ1MEM-2GBSD axis
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HAP20-CNV002AA-R16-77GF16_****.gx3 (CC-Link IE Field)

[Basic]
PLC CPU Simple Motion module
R16CPU RD77GF16
Power supply module Analog input module -
GOT2000 R61P \f R60AD4 Servo amplifier
GT27**-V =]

MR-J4-500GF  MR-J4-20GF
Axis 1 Axis 2 Axis 3 Axis 4

43

— B . IS IS IS
Ethernet CC-I_[lnk IEﬂieId Unwinder Main Rewinder Edge
SD memory card axis  axis axis  position
NZ1MEM-2GBSD axis

[Reel change]
An unwinder axis and a turret axis for the roll change are added in the [Basic] system.

Simple Motion module

RD77GF16
PLC CPU Analog input module
R16CPU R60AD4
Power supply module I/O combined module
GOT2000 R61P \l/ RH42C4NT2P Servo amplifier

GT27**-V

MR-J4-500GF  MR-J4-20GF MR-J4-500GF
Axis 1 Axis 2 Axis 3 Axis4 Axis5 Axis 6

ﬁ Ethernet

B e e e I e
CC-L[Ink IEﬂieId Unwinder Main Rewinder Edge Unwinder Turret
axisA axis axis position axisB  axis
axis

SD memory card
NZ1MEM-2GBSD
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HAP20-CNV002AA-R16-77GF16_CCINV_****.gx3 (When using an inverter in CC-Link IE Field)

[Inverter]
Inverter FR-A820-5.5K-GF "
PLC CPU Simple Motion module
R16CPU RD77GF16 Servo amplifier MR-J4-500GF
Power supply module Analog input module \L MR-J4-20GF
GOT2000 Re1P \f R60AD4 e foiiee e NN .
GT27**-V !

17 station

ﬁ Ethernet | . Unwinder Rewinder
SD memory card i CC Llnk IEE'eId axis axis poas)i}ison axis
NZIMEM-2GBSD 1/0 mode Motion mode 1/0 mode

*1  Any of FR-A8AP/FR-A8APR/FR-A8AL/FR-A8TP is required as the built-in encoder connection option.

Equipment configuration

[Basic] [Inverter]

Roller circumference = 500 mm
Roller diameter = 159.1549 mm
1

Tension detection

Roller circumference = 600 mm
Roller diameter = 190.9859 mm

1
1

Roller circumference = 600 mm

RoII?r diameter = 190.9859 mm N
* QM
\
SN ) O ..
\

. Edge sensor 0to 200N

Upper limit: < 3300 +30 mm

+
perthil '\ (1010 10V) oy
Gearratio ‘| 0
: » | Standard: 0 V 1/5 \ll
Gear ratio LTl Lower limit: “ Gear ratio
1110 v iy -500mm 1/10
faest (0 V) Main axis
Dancer ol HG-SR502(5kW, 2000r/min)
position 4194304 pulse/rev
Unwinder axis detection Edge sensor Rewinder axis
HG-SR502 (5kW, 2000 r/min) Edge position axis HG-SR502 (5kW, 2000 r/min)
4194304 pulse/rev (Nip roll: Lateral movement) 4194304 pulse/rev

i - HG-KR23 (0.2kW, 3000 r/min) """ ~"T """ -----o-o-- -

|SF-PR-SC5K4P(5.5kW, 1800r/min): SF-PR-SC5K4P(5.5kW, 1800r/min):

4194304 pulse/
1 8192 pulse/rev(4-multiplication) 1 Ball screw pﬁzhsir:\ém : 8192 pulse/rev(4-multiplication) 1

Velocity winding Torque winding
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[Reel change]
The following figure shows the configuration of the reel change part. The reel change part is added in the [Basic] system.

Touch roll
Cutter

Roller circumference = 600 mm
Roller diameter = 190.9859 mm
\

\
\

a

Upper limit: +500 mm

1

)

oA &0 (10
Turret axis Tape detection
lock sensor Standard: 0 V
mechanism \ . .
D Gear Roller circumference = 600 mm :."".‘E
Roll edge Gear ratio Roller diameter = 190.9859 mm  y 1 | Lower limit: -500 mm
detection I: :I ratio 1/10 Senas? (-10V)
sensor 5 Dancer roll
position
Unwinder axis (Waiting) Unwinder axis (running) detection
HG-SR502 (5kW, 2000 r/min) HG-SR502 (5kW, 2000 r/min)
4194304 pulse/rev 4194304 pulse/rev

M
Velocity winding Turret axis Velocity winding

HG-SR502 (5kW, 2000 r/min)
4194304 pulse/rev

The following shows the positional relations between the unwinder axis and sensors in the reel change mechanism.
« Positions of the unwinder axis, turret axis, and roll edge detection sensor

Distance between the turret axis and unwinder axis (new waiting): L = 1200 mm

Installation angle of the roll edge detection sensor o = 40 degrees

Unwinder axis (new waiting)  Turret axis

Turret turning direction Roll edge detection
sensor detection point
« Positions of the cutter, touch roll, and tape detection sensor
Distance between the cutting point and contact point of the touch roll: L = 300 mm
Angle between the contact point of the touch roll and the detection point of the tape detection sensor: o = 90 degrees

Contact point of the unwinder axis
and touch roll
Cutter cutting point

Tape detection sensor detection point

Rotational direction of the unwinder axis
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5.2 Operation Specifications

The following shows the operation specifications for each application program example.
* Line operation velocity: 0 to 100 m/min

* Line operation acceleration: 20 (m/min)/s, jerk: 20 (m/min)/s2

* Material: Plastic film (PET)

Film thickness: 0.05 mm

Film width: 1000 mm

Film specific gravity: 1350 kg/m3

* Minimum roll diameter: 200 mm

* Maximum roll diameter: 1000 mm

» Set tension: 100 N

Mechanical inertia of the rewinder axis: 0.611 kg~m2

* Turret axis turning speed: 3 r/min (180 degrees/10 s)*1
*1 It used only when a reel change is provided.
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5.3

Basic

Control specifications

The tension control is started by a start signal and continuously operates until the diameter of the rewind web material

reaches the set rewinding diameter.

Item Unwinder axis Main axis Rewinder axis Edge position axis
Axis number 1 2 3 4

Control mode Velocity Velocity Torque Velocity

Detector Dancer roll — Tension detector Edge sensor

Tension gain auto tuning O — O —

Winding diameter calculation Web thickness integration —

Feeding length method

method
Taper tension None — Table method —
Direction Upper unwinding — Upper rewinding —
Inertia compensation, friction — — @] —

compensation

Control cycle 0.888 ms (RD77MS)/1.0 ms (RD77GF)

Program configuration

This application program does not have maintenance functions, such as home position return and JOG operation.

Create the functions as needed.

Language

The following languages are used in this program.
* Program comment: English
» Label comment: Japanese, English, Chinese (Simplified)

List of programs

Program name Description

Execution type

Describing method

Initial Initial parameter setting

Initial

ST

WinderControl Tension control main processing

» Main axis control

« Unwinder axis control (speed control)
« Rewinder axis control (torque control)
« Edge position axis control

« Web break detection

Event (144)

FBD

Preparing operation, line operation control
» Servo ON/OFF

* Reset error

« Start line operation

PreOperation

Scan

FBD

HMI_IF

Touch panel I/O processing

Scan

ST

UnWinderGainChange

Unwinder axis gain change

Scan

FBD

FrictionTorqueMeasurement

Rewinder axis mechanical loss torque measurement

Fixed cycle (5 ms)

FBD
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FB

BCNV_TensionControl_R (Refer to "Page 46 FB LIBRARY".)

Item FB name Description Program

Activation CNV_Activation License activation PreOperation

Tension control CNV_WinderDancerVelocityCtrl Dancer feedback velocity control WinderControl
CNV_WinderTensionTorqueCtrl Tension sensor feedback torque control WinderControl

Velocity generator CNV_LineVelocityGenerator Line velocity generator WinderControl

Roll diameter calculation | CNV_DiaCalcThickness Roll diameter calculation (Web thickness integration WinderControl

method)

CNV_DiaCalcFeed Roll diameter calculation (feeding length method) WinderControl

Torque compensation CNV_WinderlnertiaTorque Inertia compensation torque calculation WinderControl
CNV_lInertiaCalc Load inertia ratio calculation UnWinderGainChange

CNV_WinderFrictionTorque

Friction compensation torque calculation

WinderControl

CNV_FrictionTorqueMeasurement

Friction torque measurement

Tuning function CNV_WinderGainChange Gain change UnWinderGainChange
CNV_TaperTension Taper tension calculation WinderControl
CNV_PIDControl PID control (with tension Pl gain auto tuning) WinderControl

Additional function CNV_EdgePositionCtrl Edge position control WinderControl
CNV_WebBreakDetect Web break detection WinderControl

Filters STD_Lowpass1 Low-pass filter WinderControl

STD_AverageValueFilter

Moving average filter

WinderControl

STD_Limiter Limiter WinderControl
STD_Tablelnterpolation Table interpolation WinderControl
BExamplePrgCtrl (Refer to "Page 156 ExamplePrgCtrl FB".)
FB name Description Describing Program
method
MotionReady Simple Motion module start processing ST PreOperation
ServoON Servo ON processing ST PreOperation
MotionErrorReset Error reset processing ST PreOperation
DancerPos Dancer position A/D value conversion processing ST WinderControl
TensionAD Tension detector A/D value conversion processing ST WinderControl
GainPrChg Gain parameter servo amplifier write processing ST UnWinderGainChange
WinderSpdMonitor Real rotation speed display processing (rewinder axis) ST WinderControl
EdgePos A/D value conversion processing at the edge sensor detection position ST WinderControl
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Parameter

For the settings of the parameter, refer to the project.

Precautions

In this application program, the emergency stop and limit function with external signals are disabled. To utilize this application
program, change the settings depending on the system used.

Program processing

Initial (Initial parameter setting)

Set event task starts, each variable's initial value, and constants.

+ Setting of execution cycle
« Setting of unwinder axis
+ Setting of main axis

« Setting of rewinder axis
+ Setting of edge position axis
* Web break detection parameter

WinderControl (Tension control main processing)
EMain axis control
When Enable line operation (bLineOpeOK) turns on, the main axis command velocity generation FB

(CNV_LineVelocityGenerator) is started.
Once the FB is started, the mode of the set main axis is changed to the speed mode, and the operation starts at the set
velocity (acceleration, deceleration) when Start line axis (blineAxisStart) turns on.

Main Axis Control

Main axis command velocity generator
CHY _LineYelocitvGenarator 1
CNV LireVelocityGenerator

Erable line operation

LbEN 0 bEND
Start line axis
Lbvstart 0 bOK
Setting of line speed
ieLineVelocity o bEr
Line acceleration
i_eAcceleration o_uErld
Line deceleration Current speed of-
i_eDeceleration o eCommard¥elocity
Line deceleration Current accelerati—
i eForcedDeceleration o_eAccActVal
Line jerk In lire velocity
ieerk o blnVelocity
i wDirection
Operation cycle
i_.eSamplingTime
Setting of line axis
istline/xis
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BEUnwinder axis control
When Start dancer control (bUnwdDancerCtrl) turns on, the dancer feedback velocity control FB

(CNV_WinderDancerVelocityCtrl) is started.
The dancer detection analog value is converted into a position, filtered with the moving average filter (10 ms), and input in the
feedback value of the velocity control FB. The velocity is controlled to make the dancer position reach the target position.
Every time the unwinder axis rotates, the roll diameter calculation (Web thickness integration method) FB decrements the
thickness value and calculates the current winding diameter. The current winding diameter is input in the velocity control FB,
and the velocity is controlled to make the circumferential velocity reach the line velocity.

Urwirder Axis Cortrol

Dancer position corversion

TRUE

CancerPos 1
Input of dancer ane- DETEiFEE
wADCH i wAnalogval o ePasitiorval

Urwirder diameter calculation (thickness irte;

Servo on of urwind--

blrnitiSero Ok

Set wp initial diame=

hUrmedIniDizSet

Initial dizrmeter of

eUrwdDialni

Wirder type
et UriincerC irl wiiinder Type

Wieh thickress

& UrnwdhiabT hickress)

Setting of uwinde**
stUrwdDiaCalc
Auxis setting of urw--
sEURWincEr Aok

Chy_DiaCalcT hickress 1
ChV_DiaCalcThickress

i bEN 0 bENO
i kSetDia 0 bk
ieSetDiaval o_bEmr
i_bHoldDia o_uErrid
i_witinoerT voe o_eDiaActval
i eThickress
i dWincerPosActVal
i_dArmount OreRev
i eWinder\Velocity
i_stDiaCalcCorfig

io_stiinderfxis

20 e ration cycle

Dancer position value filter

ST O AveragevalueFiler 1

STD AverageValueFilter

ibEN 0_bENO

ielnm o bk,
ieTimeCorstart  o_bErr
ieSamplingTime o uErrid

0 eOutput

Urwinder dancer feedback velodty control
G WinderDancervelocityCtr 1

Start darcer control
bUrwdDancerCir
Target value of da—-
elancePosSet
Currert value of d--

|

elancerPosAct
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Currert value of u—-
elnwdDiaAct
Current speed of
eLireS pdAct
Operation cycle
eCperationCycle
Cortrol setting of
stUnivinderCrl
Axis zatting of urwe-
stUniwinderAxis

CMNY_WinderDanceryelocityCtrl

i_bEN 0_hENO

i eCancarSetyal 0 bOK.
i eDancerActal 0_hErr
i eDiaActval o_uErrd
ielirevelocity oeCommardvelo city
i 2SamplingTime o_eAdditheVelocity
in_stWinderControl

in_stiinderfxis

Current rotational—

eUnwdSpdAct




HERewinder axis control

When Start tension control of rewinder (bWdTensionCtrl) turns on, the tension sensor feedback torque control FB
(CNV_WinderTensionTorqueCtrl) is started.

The tension detection analog value is converted into a tension value, filtered with the lowpass filter (10 ms), and input in the

feedback value of the torque control FB. The torque is controlled to make the tension detection value reach the target value.
The roll diameter calculation (feeding length) FB calculates the current winding diameter from the feeding length of the main
axis per rotation of the unwinder axis and the diameter is input in the torque control FB. The torque is controlled with the

command torque of the set tension x (Current winding diameter/2).

l

Fewinder Asis Cantral

Tensicn walue filter

STD Lowpassl ]
STD L owpsssl
TRUE — iben QbEND
Tension wdue come rsion Fizwinder tensicn feedback torque contral
Tension A1 . G Winder TensionTorgueCtr {
. Tension 20 (FResst sbak Y Winder Tension TorqueCn
Input of tensicn an- Start tension conr-
iDch) e i wTension ADval 02T ensicnACHs| m—— | sinput abErr b¥dTensicnit = iBEN abEND
Tareet value of e
ieSetysiue ouErd eWdTensicng etz = i eTensionSetval b0k,
Fewinder dismeter caloulstion (feeding length) Gurrent velue ofre -
DY Disbdof s o] 100 e i sTimeConstant0eDufput ] <WdTension it i sTensicnictval abErr
Servo on of remind: Elrir R Operation cyce Current valus of ta
bWdSeruoOll = iBEN abEND eOperaticnCiycle = i.eSamplingTime EwiTensionTaperact— ieTensonTaper cuErd
Set up initd disme- Gurrent value of re-
bWdiniCia5et ==t ibSeiDia obOK [ cWibiaict = ieDisActval oeDommendTorque
Initd drameter of rr Inertia torque of re-
aWiDisini___ =] ieSeDiavd obErr eWdnertiaTry = iclnerisTry  oeAddtiveTorque
Friction torque ofr-
ibHaidDi ouErd eWdFrictionTrg_ e ieFriclionTrq  oeVelocitylimit
Current speed of -
i Vel oeDiaAntial elineSpdAct =t LelineVelocity
i dAmountOneRew 10 = ieVelocityAd
i elineAdsPosActval 10 =] i.eVelocityDffset
Setling of winder— Operation cycle
= tWinderDisCdc e i stDisCaloConfic eOperafionCycle el i eSamplineTime
ssis settng ofrew
StWfnder Avis i it stMnder dsis ieTensionAdivel
Seting of e wis Gentrol setting of re
Hinefds e i, stline s StinderCrl el in, stibinderCantrol

Fewinder tension taper calculation
TV TaperTensicn.d

Jeds setting of rew
T io st nder fods.

Rewinder inertia torque calculslion
W Winderlngrtia Torque 1
OV Y

Start tensicn confr-+ T

bWdTensionCtr et

Current value of re

eWdDiadct =

Masdmum roll-dismeter [rm]

=tWinderDisCd chiaDia e

Minimum roil dismeter [mm]

=tWinderDisCa chirCia

Setiing of rall width
& =

iBEN obEND

ieDisActisl apOK

ieMaDia QbErr

i elnsideDia oLErd

Inertis tarque ofre-
= cWidinertiaTry i

a9 iewidth oelnertiaT v

Torque oulput of

—{ " eWdTorqueict

Start tension contr

bWdTensicnOt] _fet

Gurrent velocity o

SWinderSpd

=

[ TRUE

Start tension conr G
biidTensicnCir = iBEN obEND
3 = iuTsperiode abOk
Current value of rer
eWiliatct e i eDiAcival obErr
10 | i.elppertimit cuEmid
Current value of fs~
05 J— islomerlimit  oeTensionTaper ==kWdTensionTape o)
isTaperistio
isStarDis
iehaxDia
Taper tsble ofrewi-
St¥dTaperThl = i stTaperTabl

Setling of roll density

SWdRSCencity =

Setting of machine

=Wl chalnart s e

Setting of motor in-

Wb toenartic

Setiing of gear ratio

eWiGeariatio e

Current acoelerati

10 ‘I

i eDensity

i.eJMachine

i.edMotor

i eGearfatio

ihcoactizl

i hccad]

ieDechAdi

Table of fricticn tor

stwdFrictionTtl =i

Rewinder friction forque calculation
GV WinderFricticnTorque 1

NV WinderFrictionTorgue
ibEN o bEND
isWindervelosity abOK
i.Coulamb Torque obErr
ieViscousCoef cuErd

Friction torque ofr-

ibTableType eFrictionTrg eWdFrictionTrg
istFrictionTrqThi
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HEEdge position axis control
When Enable line operation (bLineOpeOK) turns on, the edge position control FB (CNV_EdgePositionCitrl) started.

The edge sensor analog value is converted into an edge position, and the velocity is controlled so that the edge position

reaches the target position.

Edge Position Asxis Contral

Edge position con trol
CMY EdeePositionCirl_1

_ : CMY_Ed gePositionC i
Enable ine operation
- ) {  blLineOpeOK  — ibEN obEMD
Edge position con wersion
EdgePoct Edge sensor set p- .
[eEd;eSenschet\fal ]— i_eEdgeSensorSetal o b0k
Input of edee sens' SRS Edee sensce actual
[ wADCh3 :— i_wEdeeSensor ADYWa| o eEdeefensorActial — eEdeeS ensorﬁ«ct\fal]— i_eEdge Sensorictyal o bErr
Edee contrd axis £
| eEpcPwdlimit  — i eFwdLimifial o uErHd
Edge contrd axis r
{  eEpcReviimit  — i eRewLimityal o eCommand e locity
Dperation cycle
[ el perationCycle ]— i_eSampling Time o_bFwdLimit
Setling of edge po
| stEdeePosCtl — i stEdgePosCirl o bRevl imit
Setling of edee o
| stEdsePosivds = i stEdeeFosios

EWeb break detection
When the line speed is equal to the set velocity (bInLineVelocity), the web break detection FB (CNV_WebBreakDetect) is

started.
A web break detection is output (turns on) when the current value of tension is equal to or larger than the upper limit value or

equal to or smaller than the lower limit value.

‘Web Break Detect

Web break detection
ChY WehBreakDetect 1
| § ChY WebBreakDetect
In line welocity

blnLineelocity i_bEN o _bEMO

Current value of re--

eWdTensionAct i_eTensionActyal 0_hOk

Tersion upper limit

el pperLimitTersion i_eTensionUpperLimit o_bErr

Tersion lower limit

£ LowerLimitTension i_eTensionlLowerLimit o_uErd

Reset ermor Status of web break
i WebBreakReset o b\WebBreak e bEreakSt 1

Tension command: Status of web break

eTensionCmdyal i_eTensionCmdyal o_bWiebAlarm witie hBreakSt0

Tersion deviation=-

& UnperLimitDeviatio i_eDeviationlUpperLimit

Ternsion deviation |-

g LowerLimitDeviatio i_eDeviationLowerLimit

Tersion alarm hyst--

i_elfie bAlarmbys

Tersion alarm dela—-
8 Dslay T imeiebAlarm i_eWe bAlarmDelayTime

Operation cycle

eJperstionC yole i eSamplingT ime
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PreOperation (Preparing operation, line operation control)

ESimple Motion module start processing
Always ON while the CPU is running

Simple Motion Module Start Process

hMotion module ready

MotiorFeady 1
IMotionReady
TRUE i bEN o bENO
i_b&mpesshode
——

HServo ON processing

When Preparing operation (bOpeReady) turned on in the GOT screen, the servo ON processing is performed.

Servo OM Processne

Urweinder axie servoON
Unwinder Axis ServoOMN

Main axi servol M
Mandxis Servol N
Operation ready I Servo on of urwind--- Operation ready e Servo on of ne ans
[ b peFeady e ibServoON o bServoOM == bUnWdServwON ] [ b peFeady bl ibServaON o bServoOM = bLneServoON ]
fixis setting of unwr-- Settng of line axis
stUniWinder fxis io stfxis io stéucks
Rewnder axiE servol N Edee contral axis serwoliN
Rewinder fxis_Servol N EePosCirl fxis Servol N
Operation ready e Servo on of rewind-- Operation ready £2naihl Serwo on of edas
[ b0 peFeady he | BServoOM 0 bServoON - blWdServoON ] [ b0 peFeady b= ibServolN obSerwON = bEgFosCirlSerwal N]
Bxis setting of rew--- Settng of edse co---
stWhder Axiz io_stfxis stEdesPosficis iostxis
HError reset processing of each axis
Reset errors of the axis used.
[ Error Reset Pracessing
Unwyinder error reset Main axiz error reset Rewinder axi erro Edee control acis e
UnWinder Error Reset ManfxisError Feset Rewnder ErrorReset EeP oz CirlError Feset

Resst errar MotionError Reset Reset error MotionErrorReset Reset error MotionErr orReset Resst errar MotionError Reset
ibResst ibResst ibResat ibResst
Axis setting of U= | Settne of line axie Axis setting of rew— Settne of edee com--
o stfxis iosthxe CEES o stfixis
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HLine operation start processing

When Start Line operation (bLineOpeStart) turns on in the GOT screen and the current rewinder diameter is equal to or

smaller than the rewinder diameter for stopping line, the line operation starts.

Line Operation Frocessing

Operation ready Serwo on Of unwind -+ Servo on of line axs Serwo on of rewind- Serwo on of edge- Status of web break Enable lime operation
bOpeRe ady bUn'WdS erwol M bLineS ervo0hd bi%d Serwoll bEp 2S5 erwioidk wiflieh BreakSt 1 bLin a0 pe Ok
I 1 L I L ]l L I 1 1 L I/I {4
I LI} LI} T LI | LI | Ll | L

Line Operation Start/Stop Processing

Start Line operafion Unwinder in speed bdain axis in speed

Rewminder in fongue = Edege contral asxis i+ Last rewinder diam ==
bLine0 peStart BlUrwmdS wSp dhdod bLineSwSpdhdod bd ST rghdod bEpcSpdkiod bWdLineStpDia
I ] L ] L ] L ] 1 ] L I/I
I LI} I L LI | 1T Ll |
ANDELE Start Line operafion

Last rewinder diam®

[ 544400 — En EMO = bWdLineStpDia
Winder diameter fip:

[l eWdLineStpDia = =1
Current walue of me

[ ewdDisAct  — =2

bLineCpe Start

5 APPLICATION PROGRAM EXAMPLE
5.3 Basic

Start line axs
bLinedsisStart



HMI_IF (Touch panel I/O processing)

The processing for displaying the GOT screen is performed.

1
2
3
4
1]
[
7
i

3
10
11
12
13
14
15
18
17
18
19
20
21
22
23
24
25
26
27
28
24
30
31
32
33
34
35
36
37
38
29
40
41
42
43
44
45
45
47
48
43
50
51
52
53

S HMI_IF

FELEREEEEEErridf iy Serva Status Monitar S5580 0 firid i dfidifddiridiied
B (% Sawve index registers #)
wBlkp_F19:=F18;

WEkp 71812181 } Backs up the index register values.

Indexes the start I/O number and axis number for specifying the buffer memory addresses

Flar=stUnWinderdxis. Start 102 g ! - ’
of the Simple Motion module of the unwinder axis.

B (% Unwinder Servo Status Monitor )
Zlas=CatUntinderfe =, decisho- 118100 }

I IF UDZ19%G2477218.7 THEM
wlrwdSvEt z=22 4/ 8 larm Un\G2477: Md.108 Servo status 1
ELZIF UDZ19%G2477218.1 THENW Servo state of unwinder (WUnwdSvSt)
wlrwdSvEt 1215/ Servo ON g\larm: éN ;
ELZE ervo o1,
wlnmdSvEt =03 Servo OFF: 0
EMD_IF;

QUTCUOZ19%G2477218.2 AND NOT UDZ19%¥G2477218. 3, bllnwdsvSpdiod s/ Speed Hode Unwinder in speed control mode

E (% Main Axis Servo Status Monitor #)

Z13z=stlinefxis. Start 10 Indexes the start I/O number and axis number for specifying the buffer memory addresses
F18:=(=tlined: =, dei=ho-104100; of the Simple Motion module of the main axis.
B IF UDZ19%¥G2477218.7 THEN
wlineSysta=2e i dlarm Un\G2477: Md.108 Servo status 1
ELZIF UDZ13%G2477218.1 THEN Servo state of main axis (wLineSvSt)
wlineSysto=1: 4/ Servo ON Alarm: 2,
ELZE Servo ON: 1,
WL ineSvatz=n; Servo OFF: 0
END_IF:

OUTCUDZ13¥5G2477215.2 AND NOT UOZ19%G2477218.3,bLinelvipdiod); // Speed Mode Main axis in speed mode

El (% Rewinder Axiz Servo Status Monitor #)

£13=ztWinderdxis. Start [0; Indexes the start I/O number and axis number for specifying the buffer memory addresses
Flar=latWinderte s, feistlo- 11000 of the Simple Motion module of the rewinder axis.

1 IF UDZ13%G2477Z18.7 THEN
Un\G2477: Md.108 Servo status 1

wildSest 122 S arm
ELSIF UDZ19%G2477218.1 THEM Servo state of rewinder (WWdSvSt)
widSvEt 1213/ Servo O /;'armi(gN .
ervo o1,
ELSE Servo OFF: 0
wlidSvEt 1=0;
EMD_IF;

OUTCNOT U0Z19%¥G2477218.2 AND UDZ19%¥G2477218. 3. 6%de Tralod); /¥ Tarque Mode Rewinder in torque control mode

feWinderSpdionitor. i _stdxisto. dxisbor=stWinderdsi s, Axishlos Rewi )

ewinder axis
fbWinderipdMonitor. i _eGearRat io:=elldGearRat io; Start of FB for monitoring the
fEWinderSpdMonitor(); current velocity

efid3pdict i=fb¥ inderSpdonitor. o_eWinderdct Ve locity: //Rewinder Speed Monitor

eTenzionCmdYa | :=eWdTens i onSetYa lkeldTens i onTaperict ; /¥ Command Tension Monitor

U0Z19%G32779 1= REAL_TO_INT(eWdTensionSetYal #10.00; /4 Target value of rewinder temsion  Tension setting for the simulator
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43 (# Edge Position Control Axis Servo Status Wonitor #)

bR Z19:=gtbEdeePoshxis.StartI0; Indexes the start I/O number and axis number for specifying the buffer memory addresses
AR Z1B:=(stEdzePostuis. Auisho-11%100; of the Simple Motion module of the edge position axis.

57

RETF UDZ19¥G2477218.7 THEN

Eg wEePasChr |SvSt:=2:/ /i larn Un\G2477: Md.108 Servo status 1

g0 ELSIF UDZ19%G2477218.1 THEH Edge position axis status (WEgPosCtrlSvSt)

fil wEgPosCtrlSwliti=13// Serva ON Alarm: 2,

2 ELSE Servo ON: 1,

B3 wEzPosCtrlSvst:=0; Servo OFF:0

B4 LEND_IF;

BR QUTCUNZTAY¥GZATTZIE.2 AND NOT UDZ19%GZ4T7218.3,hFePasCtrlSpdiad);//Speed Mode Edge position axis

in speed control mode

Ed
B7: DFROM(TRUE,stEdzeFoshxis.Start 10, (2400+ (stEdeefoshuis.duisho-1)%100),1,dEcPosCtrIFoshetyall; pogi?ion
B efzPosCtriPoshctYal t=DINT_TO_REAL(dE2zPosCtrPoshctVal JA10000.0;//Pasition Manitaor axis
54 Current
708 (* Load index registers #) value
monitor

T1: Z19:=wBkp_I14;
T2 I1B:=wBkp_218;

T4 JPLAFR SIS ARRSST Control data Set JSSSSSESTSEENES
753 (¢ Yinder Control #)

i stWinderCtrl.eWinderRatedTra:=eVdRatedTra;
77 stWinderCtrl.eVinderGearRat io:=eldGearRatio;

} Reads the backed up index register values.

} Inputs the rated torque and gear ratio of the rewinder axis.

UnWinderGainChange (Unwinder axis gain change)

The velocity gain of the servo parameter is changed according to the load inertia change caused by the roll diameter change
in the unwinder axis.

Urmwinder inertia cakulation Uneeinder welocity gain cale:=*
G\ ThertiaCale 1 CN WinderGainChange 1
Start dencer control CMW Iner tiaCalo CNY WinderGanChange
iBEN o bENO ibEM o hEND
Current value of ur-
I elrmdDiafct = ieDiafctial o bOK 1eGD2 o bOK i
Minimum rolF-dizmeter Imm] GD2 valse of unwi- Ly 7 LT, Bl
{ stUrwdDisCak MnDia = i=MinDis o bEr ieGD2nom o bEr o ELEEEL
GD2 vale of umwre- VG2 value of umr-- Eaniiehe
i2MinGD2 o.uErd iWGInom o_uErTd ibEM
Mazimum rol-diameter [mm]
[ stUnindDiaCalke. MaxDia ]— ieMaxDia  oeGD2ActVWal i=8lpha o_eGD2out 1 2CheGD2
GD2 wabe of unwre-
I elrmdMaG 02— ieMaxGD2 o_eWiGlout i eCheiG2
fixis setting of unw--
istéis
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FrictionTorqueMeasurement (Rewinder axis mechanical loss torque measurement)

When the START switch (bWdFrTbIMake) in the GOT screen is touched, the torque of the rewinder axis is measured without
rolls installed (five points of up to the maximum rotation speed) and the torque table for mechanical loss torque compensation
is created.

Rewinder axds friction torque measurement
CINY FrictionT oroueheasurement 1

CMY FrictionT orqueMeasurement
Start measuremsns
PWHET Hiviake i_bEM o bEMND
i eNumPoint o bOK =T
500 i eMeasureTime o bComp =i EN EMNO
Start measuremen---
i eficceleration o bErr d BT Hhake
Setting of maximu---
WS pdhdas i_ehedelooity o uFrrld
i_eTrgbctval o_elCommandvelooty
Setting of rated to-- Tabe of friction to---
i_ehotorRatedTrg o_stFictionT ral bl
NG
iz setting of rew -
i sthis
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ExamplePrgCtrl FB

MotionReady

This FB starts the Simple Motion module for the start I/O number setting.
To perform the amplifier-less operation, turn on i_bAmplessMode to start the module.

MotionReady 1

MotionReady
Execution command (Bit) i bEN o bEMNO Executing (Bit)
Amplifier-less operation (Bit) i_bAmplesshode
Start /O number i_ustartlo
(Word [Unsigned])

ServoON

This FB performs the servo ON processing for the corresponding axis in the axis setting.
ServoOM 1
SenoON

Execution command (Bit) i EServoOMN o bSero O Executing (Bit)

Axis setting (AXIS_REF) i0_stAxis Axis setting (AXIS_REF)

MotionErrorReset

This FB performs the motion error reset processing for the corresponding axis in the axis setting.

MotionErmorReset 1

WotionErrorReset
Reset (Bit) i_bResst
Axis setting (AXIS_REF) io_stAxis Axis setting (AXIS_REF)
DancerPos

This FB converts an A/D output value into a dancer position (single precision real number).

DancerPos 1

DancerPos

A/D module output value i_weAralogyal o_ePosition'al Dancer position conversion value
(Word [Signed]) (Single precision real number)

TensionAD

This FB converts an A/D output value into a tension value (single precision real number).

TersionAD 1
TersionAD
A/D module output value i_wTersionADval oeTersionActal Tension conversion value
(Word [Signed]) (Single precision real number)
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GainPrChg
This FB changes the values in the servo parameter PB06 (Ratio of load inertia moment GD2) and PB09 (Velocity gain VG2) of

the corresponding axis in the axis setting to set values.

GainPrZhg 2
GainPrChe
Execution command (Bit) i_bEM
GD2 setting .
(Single precision real number) ehel2
VG2 setting i eChgVG2
(Single precision real number) -
Axis setting (AXIS_REF) | i_stAxis

WinderSpdMonitor

This FB calculates the current rewinder velocity of the rewinder axis of the corresponding axis in the axis setting.

Winders pdhonitor 1
Winders pdihonitor

Axis setting (AXIS_REF) istAxisMo  oeWinderActVelocity Winder actual velocity [r/min]
(Single precision real number)

Gear ratio

(Single precision real number) i.etaearkatio

EdgePos
This FB converts an A/D output value into an edge position (single precision real number).
Edge Pos 1
EdgePos
A/D module output value i wEdgeSensorADVal o_eEdgeSensorActal Edge position conversion value
(Word [Signed]) (Single precision real number)
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Operation procedure

Start the operation with the following procedure.
(For the function details of windows, refer to "6 GOT APPLICATION SCREEN EXAMPLES".)

CONVERTING

Operation monitor

Unwinder setting

Line operation setting

Rewinder setting 1

Graph

Rewinder setting 2

Operation monitor

Winding 199 gmm
diameter '

Weh Break .

OO
O OF

Winding
diameter

119, 2mm

Line speed  Edge Position  Tension
0, Omsmin 0, Omm 0.0
Unwinder speed Edge Sensar  Taper ratio Rewinder speed
0,00 rmin Dancer position 0. Omm 0.0% 0.00 rimin
0.4mm Output torgque
0.00 Mm

peration Diancer contral Line operation
o o Joor oo o

Tension control

QFF

Errar
Reset

Unwinder s Operation setting Rewinder setting
Dancer ) A )
position N Line speed E Tension
Initial winding 15t rewinder . Initial winding
diameter ameter diameter
. . Line
Unwinder Rewinder Rewinder
operation == J
setting setting 1 setting 2 Ssitiing
Freparing operation Dancer control Line operation Tension control

— n —

(o]

Unwinder setting Operation setting Rewinder setting
Diancer A
st Line speed “ Tension
mimin | W
Initial winding Last rewinder Initial winding
diameter diameter m. diameter
M| mim
ﬁ A Unwinder Rewinder Rewinder
‘ setting setting 1 zetlin-
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Error

—yinding
Jiameter

g

1. Write project data to the PLC CPU and GOT
and start the system. Touch the Operation
monitor window.

2. Touch the [ON] switch of Preparing
operation. Turning on of Preparing operation
sets all axis in the servo-on status and starts
the main axis in the speed control mode.

3. Touch the [->Winding Diameter] switch. The
initial winding diameter is set as the winding
diameter (current value).



Freparing operation ontrol Line operation Tension control
oy Ertar
| A ENEEE

Unwinder setting : =etting Rewinder setting
Dancer A A
mm nfrin | W

Initial winding ‘. Iéntlal winding
iameter
nm

diameter

. . Line
Urniwinder Rewinder Rewinder
) ; b operatian ESS a
setting setting 1 ‘ setting 2 sEiiing

Preparing operation Dancer cantral Line operation jon contral
= = " — Errar
ey iy =

Operation setting . wder setting

A . | A
v b g
Last rewinder Initizn —siwfinding
diameter m. diame.
i

Unwinder setting

Dancer A

position m E
mrm

Initial winding
diameter

Line speed

mm

Unwincler Rewinder Rewinder Dplér' ), J
setting setting 1 setting 2 S,

Preparing operation Dancer cantral Line operation Tension contral
= Ertar
ENES ENER [ —

Unwinder setting Operation: ¢ 1 Rewinder setting
-
Eg;ﬁg; m 4 Line speed \ ‘._ Tension A
mrm v v
Initial winding —winding || Last rewinder t Initial winding awinding
diameter ameter ||diameter diameter ull| Diameter
i Line
Unwinder Rewinder I
h B operation -3
setting setting 1 St y setting J
Operation monitor :

‘Winding
diameter

199, Smm Wb Break @ el

diameter

When the [STOP] switch of Line
operation is touched or the rewinder
diameter reaches the last rewinder
diameter.

Rewinder speed
=0, 13 r/min
Cutput torgue
0.52 Nm

Unwinder speed
0. 18 vmin

Preparing operation Dancer cantral Line op Tension contral
et e e e
Unwinder setting Operation setting ~etting
Line speed mg . WE
mimin % =Y

———————

Last rewinder m. Initial winw. _ ‘ —winding

diameter diameter |-y Diameter
mrn ki)

Dancer
position

Initial winding

diameter
A
) ) K Line
Unwinder Rewinder Rewinder ’
h h h operation s
setting setting 1 setting 2 setting J

Touch the [ON] switch of Dancer control.
Turning on of Dancer control starts the
unwinder axis in the speed control mode and
moves the dancer to the set position.

Touch the [ON] switch of Tension control.
Turning on of Tension control starts the
rewinder axis in the torque control mode and
sets the tension setting value as the set
tension.

Touch the [START] switch of Line operation.
The operation starts at the set line speed
and the edge position control starts in the
speed control mode.

The line operation stops when the [STOP]
switch of Line operation is touched or the
rewinder diameter reaches the last rewinder
diameter.
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5.4 Reel Change

An unwinder axis and a turret axis for the roll change are added in the [Basic] system for this control.

The project of the provided program example contains the program for the reel change but it is a standby program. To use the
reel change function, change the program setting.

Axis settings for the added two axes are not set. Configure the system setting/network setting, axis parameter setting, and
positioning data setting of the Simple Motion.

Control specifications

Axis operation specifications

Use the unwinder axis (Axis No. 1) as Unwinder axis A, and add Unwinder axis B and a turret turning axis.
Start the tension control by using a start signal. When the rewinder diameter reaches the set rewinding diameter, rotate the
turret turning axis to replace the unwinder axis.

Item Unwinder axis A Unwinder axis B Turret turning axis
Axis number 1 5 6
Control mode Velocity Velocity Position
Detector Dancer roll Dancer roll —
Tension gain auto tuning O O —
Winding diameter calculation Web thickness integration method Web thickness integration method —
Taper tension None None —
Direction Upper unwinding Upper unwinding —
Inertia compensation, friction — — —
compensation

Control cycle 0.888 ms (RD77MS)/1.0 ms (RD77GF)

1/0O devices

The following table lists the I/O devices for each function.

Type Function Device

Input Roll edge detection sensor X30
Tape detection sensor X31

Output Turret axis unlock request Y30
Touch roll operation request Y31
Cutter operation request Y32
Reel change prealarm Y33
Reel change alarm output Y34
Paste / Cut warning Y35
Unwinder axis initial diameter calculation error Y36
Cutter operating information creation error Y37
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Operation timing

Stand-by l Turret turning l Reel change I Stand-by

— P ——— P —— — — P —— — —
Reel change Prealarm [ : :
| |
Waiting reel ready . . ]
l | |
Reel change in operation [ ! ]

Turret axis unlock | | [

Turret axis rotation ON | | |

Roll edge detection sensor detection | [ | |

Execution of initial winding diameter calculation | M | I

Waiting axis rotation command \ | | |

In target velocity of waiting axis I | | '—

Calculation of touch roll/cutter operation timing : M

Adhesion tape detection . . ] 1

Touch roll ON l l 4— A l
Cutter ON | ! B

PID control axis I I A-axis ) ¢ B-axis

Running axis rotation command | | .

A: Touch roll operation angle
B: Cutter operation angle

Procedure

The following figure shows the configuration of the reel change equipment.

Cutter
\

Turret

Adhesion tape

Tape detection sensor
Running axis

Waiting axis

Roll edge detection sensor
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The following describes the procedure for operating the reel change equipment.

Status | Operation figure

Description

Stand- 1. During unwinding operation of the running axis
by « Set a new roll to the waiting axis and touch the [ON] switch of Waiting reel
ready.
* When the running axis diameter is equal to or smaller than the turn
notification diameter, the PreAlarm lamp turns on.
Turret 2. Determination of the turret turning condition
turning Determine whether to rotate the turret when the running axis diameter is

equal to or smaller than the diameter at the start of the reel change or when
the [Reel change forced execution] switch is touched.
* When Waiting reel ready is on, the reel change operation is started and
the reel change status changes to [Turret turning].
* When Waiting reel ready is off, the reel change operation is not performed
and the line operation is stopped. The reel change status remains [Stand-

by].

3. Turret turning

The equipment operates in the following order.
1) The Reel change start lamp turns on.

2) The turret lock is unlocked.

3) The turret axis starts rotating.

4. Calculations of the waiting reel diameter and timing to descend the touch
roll/cutter
« After the turret axis starts rotating, the waiting axis diameter and the
position to descend the touch roll/cutter (roll rotation position) are
calculated.
» The waiting axis starts rotating at a peripheral velocity corresponding to
the line speed based on the calculated diameter.

5. Determination of the turret turning completion

The equipment operates in the following order. After completion of the
operation, the reel change status changes to [Reel change].

1) The turret rotates to the rotation end position and stops.

2) Lock the turret lock.

The reel change operation can be stopped before completion of the turret
rotation. When the operation is stopped, manually perform the required
operations such as rotating and stopping of the turret operation.
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Status | Operation figure Description

Reel 6. Touch roll operation
change The touch roll descends after the tape detection sensor turns on and the
O tape passes under the touch roll.

=

7. Cutter operation
l After the touch roll descends in the step 6., the tape detection sensor
(@) operation triggers to rotate the waiting axis by the cutter operation angle

4 and to cut a workpiece with the cutter.

If the tape is not detected even after one revolution of the waiting axis after
the touch roll descends, the cutter works because it determined that the
adhesive tape has adhered to a workpiece.

In this case, the paste/cut warning is displayed. (This warning occurs when
the touch roll descends before the tape passes under the touch roll.)

]

8. Post processing

« Return the touch roll and cutter to their waiting positions.

« Switch the PID control axis from the running axis to waiting axis.
« Waiting reel ready turns off.

« Decelerate and stop the running axis.”!

« The start signal turns off.

When the operation is completed, the reel change status changes to [Stand-
by].
—

Stand- Same as the above Return to step 1..

by (The waiting axis and running axis are switched.)

*1 To safely perform the reel change in the waiting status, use the STO function of servo amplifiers.
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Program configuration

Language

The following languages are used in this program.
* Program comment: English
» Label comment: Japanese, English, Chinese (Simplified)

List of programs

Program name Description Execution type Describing method
InitialReelChange Initial parameter setting Initial ST
ReelChange Reel change Event Ladder
WinderControlReelChange Tension control main processing: for reel change Event (144) FBD

« Main axis control

« Unwinder axis (running axis/waiting axis) control (speed control)

« Rewinder axis control (torque control)

« Edge position control

« Web break detection
PreOperationReelChange Preparing operation, line operation control Scan FBD

+ Servo ON/OFF

* Reset error

« Start line operation
HMI_IFReelChange Touch panel I/0O processing Scan ST
UnWinderGainChange Unwinder axis gain change Scan FBD
FrictionTorqueMeasurement Rewinder axis mechanical loss torque measurement Fixed cycle (5 ms) FBD

BCNV_TensionControl_R (Refer to "Page 46 FB LIBRARY".)

Item FB name Description Program
Activation CNV_Activation License activation PreOperationReelChange

Tension control

CNV_WinderDancerVelocityCtrl

Dancer feedback velocity control

WinderControlReelChange

CNV_WinderTensionTorqueCtrl Tension sensor feedback torque control WinderControlReelChange
Velocity generator | CNV_LineVelocityGenerator Line velocity generator WinderControlReelChange
Roll diameter CNV_DiaCalcThickness Roll diameter calculation (Web thickness integration method) WinderControlReelChange
calculation CNV_DiaCalcFeed Roll diameter calculation (Feeding length method) WinderControlReelChange
Torque CNV_WinderlnertiaTorque Inertia compensation torque calculation WinderControlReelChange
compensation CNV_InertiaCalc Load inertia ratio calculation UnWinderGainChange

CNV_WinderFrictionTorque Friction compensation value calculation WinderControlReelChange

CNV_FrictionTorqueMeasurement

Friction torque measurement

FrictionTorqueMeasurement

Tuning function

CNV_WinderGainChange Gain change UnWinderGainChange
CNV_TaperTension Taper tension calculation WinderControlReelChange
CNV_PIDControl PID control (with tension PI gain auto tuning) WinderControlReelChange

Additional function

CNV_EdgePositionCitrl

Edge position control

WinderControlReelChange

CNV_WebBreakDetect Web break detection WinderControlReelChange
Filters STD_Lowpass1 Low-pass filter WinderControlReelChange
STD_AverageValueFilter Moving average filter WinderControlReelChange
STD_Limiter Limiter WinderControlReelChange

STD_Tablelnterpolation

Table interpolation

WinderControlReelChange

STD_RampGenerator

Ramp generator

WinderControlReelChange
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BExamplePrgCtrl (Refer to "Page 156 ExamplePrgCtrl FB".)

FB name Description Describing Program
method

MotionReady Simple Motion module start processing ST PreOperationReelChange

ServoON Servo ON processing ST PreOperationReelChange

MotionErrorReset Error reset processing ST PreOperationReelChange

DancerPos Dancer position A/D value conversion processing ST WinderControlReelChange

TensionAD Tension detector A/D value conversion processing ST WinderControlReelChange

GainPrChg Gain parameter servo amplifier write processing ST UnWinderGainChange

WinderSpdMonitor Real rotation speed display processing (rewinder axis) ST WinderControlReelChange

EdgePos A/D value conversion processing at the edge sensor detection position ST WinderControlReelChange
BExamplePrgReelChange (Refer to "Page 177 ExamplePrgReelChange FB".)

FB name Description Describing method Program

CalcTouchRollCutterAngle Touch roll & cutter operating angle calculation ST WinderControlReelChange

DiaCalcTurretAngle Roll diameter calculation (turret angle method) ST WinderControlReelChange
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Parameter

Module information

To use the reel change, add the 1/0 module (RH42C4NT2P) with the slot No.2 and the start I/O number 0030H.

Precautions

To add a new module, setting the inter-module synchronization function to "Not Use" in "Inter-module Synchronization
Setting" is required. Return the setting after adding a new module.

CPU parameter

EProgram settings
To use the reel change program example, change the program execution type as follows.

Execution Type . i i
ES?S::E feeaniians Tvpe Detailed ;eptting Information e G S3ilE DU?QCDEV/EQI?

1 Thitial Thitial (Do not Set) <Detailed Setting>
2 WinderContral Ewvent InterruptI4d (Do not Set) <Detailed Setting
3 PreQperation Scan (Do not Set) <Detailed Setting
4 UniWinderGainChange Soan (Do not Set) <Detailed Setting
1] HMLIF |5san J(Do not Set) <Detailed Setting
i} FrictionTorqueMeazurement  Fixed Scan fms (Do not Set) < Detailed Setting
7 ThitialReelChanee Standby (Do nat Set) {Detailed Settingr
3 HMLIF ReelChanee Standby (Do nat Set) {Detailed Setting:
] PreiperationReelChanege Standby (Do not Set) {Detailed Setting
10 WinderControlFReelChange Standby (Do not Set) <Detailed Setting

Execution Type . i i

Eé?é:::e feeaniians Tepe Detailed ;eptting Information e S3ilE DU?BIC:V;ES‘E

1 Thitial Standby (Do nat Set) {Detailed Setting:
2 WinderCortrol Standby (Do nat Set) {Detailed Setting
3 Preiperation Standby (Do not Set) {Detailed Setting
4 Un'WinderGainChange Scan (Do not Set) <Detailed Setting?
5 HMLIF Standby (Do not Set) {Detailed Setting
] FrictionTorqueMeasurement | Fized Scan s (Do not et) {Detailed Setting>
7 hitialReelChange Thitial (Do not Set) <Detailed Setting>>
3 HMLIF ReelChange Sean (Do nat Set) {Detailed Setting:
] PreOperationReelChange Sean (Do nat Set) {Detailed Setting
10 WinderControlReelChange Event Interrupt:I44 (Do not Set) {Detailed Setting
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Adding the axis settings

BMAP20-CNV002AA-R16-77MS16_****.gx3 (SSCNETII/H)

Add Axis 5 (Unwinder axis B) and Axis 6 (Turret axis) in the system setting of the Simple Motion setting as follows.

HAP20-CNV002AA-R16-77GF16_****.gx3 (CC-Link IE Field)

Add Axis 5 (Unwinder axis B) and Axis 6 (Turret axis) in the network configuration settings as follows.

Detect Now ]

Mode Setting: |On\ina (High-Speed Mode)

- | Assignment Method: m Link Scan Time (Approx.): - ms

>

< [t

. ‘ RX/RY Setting | RWw/RWr Setting | Reserved [Error Invalid Station/System - Network Synchronous | .
— No. | Model Name |[STA# Station Type ‘Puints ‘ e ‘ = |Puims | = | = | Switching Monitoring Target Station Pairing Communication Alizs | Comment | Station-spedific mode setting
v
B | 0 HostStation 0 Master Station
!‘, 1 MR-J4GF 1 Intelligent Device Station 36 0000 0023 Mo Setting Synchronous Motion Mode
ED 2 MR-J4GF 2 Inteligent Device Station 36 0024 0047 Mo Setting Synchronous Motion Mode
gb 3  MR-J4GF 3 Inteligent Device Station 36 0048 0068 Mo Setting Synchronous Motion Mode
il 4 MR-14-GF 4 it Device Station 36 005C _008F Mo Setting Svn:hronu_us Motion Mode
ﬂu 5 MR-J4GF 5  Inteligent Device Station 36 0090 O0O0B3 Mo Setting Synchronous Motion Mode
g, 6 MR-J4-GF & Inteligent Device Station 36 00B4 00D7 Mo Setting Synchronous Motion Mode
STA%I STA# STadd STAL STA#S STA%E
Host Station I I I I I I
[ 1 [ [l u [
r E . E| El r
STA#D Master
Total STA%A
oo 2 R B B DR R
MR-J4-GF  MR-J4-GF  MR-J4-GF  MR-J4-GF § MR-J4-GF  MR-J4-GF
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HEParameter, positioning data

This following shows the positioning data and parameters that need to be changed from their default values for Axis 5 and

Axis 6 to be added for the reel change program example.

Precautions

In this application program, the emergency stop and limit function with external signals are disabled. To utilize this application

program, change the settings depending on the system used.
* AP20-CNV002AA-R16-77MS16_****.gx3 (SSCNETII/H)

Item

Axis #5 Axis #6

=] Common parameter
Pr.82:Forced stop validfinvalid selection

Pr.24:Manual pulse generator/Incremental
Sync. ENC input selection

Pr.89:Manual pulse generator/Incremental

Sync. ENC input type selection
Pr.96:Operation cyde setting

Pr.97:55CNET Setting

Pr_150:Input terminal logic selection

______ Pr.151:Manual pulse generatorIncremental
Sync. ENC input logic selection

Pr.152:Control axis number upper limit

Pr_153:External input signal OSGC file
setting

= Basic parameters 1
Pr. 1:Unit setting
Pr.2:No. of pulses per rotation
Pr.3:Movement amount per rotation
Pr.4:Unit magnification

- Pr.7:Bias speed at start
= Basic parameters 2
Pr.8:5Speed limit value
Pr.9:Acceleration time 0
- Pr.10:Deceleration time 0
= Detailed parameters 1
------ Pr.11:Backlash compensation amount
Pr.12:Software stroke limit upper limit value
Pr.13:Software stroke limit lower limit value

Pr.14:Software stroke limit selection

Pr. 15:Software stroke limit validfinvalid setting
Pr. 16:Command in-position width
Pr. 17:Torgue limit setting value

The parameter does not rely on axis and relate to the whole system.
L:Invalid

0:A-phase /B-phase Mode (4 Multiply)

1:Voltage Output/Open Collector Type

0000h:0.888ms
1:55CNET IIT/H
Set the logic of external input signal (proximity doe. external command/switching) from the external device of .

0:Megative Logic
V]

Set digital filter for each input signal.

Set according to the machine and aj

0:mm Zidegree
12582912 pulse 4194304 pulse
1000.0 pm 72.00000 d_e@
1ix1 Times 1:x1 Times

0.00 mm/min 0.000 degree fmin

Set according to the machine and applicable motor when system is started up.

666,67 mm,min 144000.000 degree /min

1000 ms 1000 ms
1000 ms 1000 ms
Set according to the system configuration when the system is started up {It will be valid according to PLG REA_.

0.0 pm 0.00000 degree
0.0 pm 0.00000 degree
0.0 pm 0.00000 degree

0:5et Software Stroke Limit to Feed Current Value 0:5et Software Stroke Limit to Feed Current Value

1:Invalid I alid
10.0 pm J 0. 10000 degree
300.0 % S00.0 %

Pr.81:Speed-position function selection

. 116:FLS signal selection :
. 116:FLS signal selection :
.117:RLS signal selection : Input type
.117:RLS signal selection : Input terminal
.118:DOG signal selection : Input type
.118:DOG signal selection : Input terminal
.119:5TOP signal selection : Input type
Pr.119:5TOP signal selection : Input terminal

= Detailed parameters 2

- Pr.25:Acceleration tme 1

Pr.26:Acceleration time 2

Pr.27:Acceleration tme 3

Pr.28:Deceleration time 1

Pr.29:Deceleration time 2

Pr.30:Deceleration time 3

Pr.31:JOG speed limit value

Pr.32:]JOG operation acceleration time selection

Input type
Input terminal

= HPR basic parameters

Pr.43:HPR method

Pr.44:HPR. direction

Pr.45:HP address
Pr.46:HPR. speed
Pr.47:Creep speed

Pr.48:HPR. retry

= HPR. detailed parameters

Pr.50:5etting for the movement amount after
proximity dog OM

Pr.51:HPR acceleration time selection
Pr.52:HPR deceleration time selection
Pr.53:HP shift amount

Pr.54:HPR. torque limit value

Pr.55:0peration setting for incompletion of HPR.
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0:Speed-position Switching Control (INC Mode) 0:Speed-position Switching Control (INC Mode)

15:Invalid 15:Invalid
00h:No Setting 00h:No Setting
15:Invalid 15:Invalid
00h:No Setting 00h:No Setting
15:Invalid 15:Invalid
00h:No Setting 00h:No Setting
15:Invalid 15:Invalid

00h:No Setting 00h:No Setting

el according 1o e sysiem configuration when e system 15 started uploet as required).

1000 ms 1000 ms

1000 ms 1000 ms

1000 ms 1000 ms

1000 ms 1000 ms

1000 ms 1000 ms

1000 ms

200,00 mmfmin l360.000 degree‘min
0:1000 0:1000

Set the values required for carrying out HPR control (This parameter become valid when the PLG READY sienal...

0:Proximity Dog Method IG:Daia Set Method

0:Forward Direction {Address Increase Direction) 0:Forward Direction (Address Increase Direction)

0.0 pm 0.00000 degree
0.01 mm,fmin 0.001 degree fmin
0.01 mm,fmin 0.001 degree min

0:Do Mot Retry HPR. with Limit Switch 0:Do Mot Retry HPR with Limit Switch

Set the values required for carrying out HPR control (This parameter become valid when the PLG READY signal...

0.0 pm 0.00000 degree
0:1000 0:1000

0:1000 0:1000

0.0 pm 0.00000 degree
300.0 % 300.0 %

1:Positioning Control is Executed 1:Positioning Control is Executed
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» AP20-CNV002AA-R16-77GF16_****.gx3 (CC-Link IE Field)

Item Axis #5 Axis #o
=) Gommon parameter
Pr.82:Forced stop validfinvalid selection 1:Invalid
E Pr.152:Control axis number upper limit 0
= Basic parameters 1
Pr.100:Connected Machine MR-14-GF MR-14-GF
Pr.101:Virtual servo amplifier setting 0:Use Real Servo Amplifier 0:Use Real Servo Amplifier
Pr. 1:Unit setting O:mm 2:degree
Pr.2:No. of pulses per rotation 12582912 pulse 4194304 pulse
Pr.3:Movement amount per rotation 1000.0 pm 72.00000 degree
Pr.4:Unit magnification 1:x1Times 1:x1 Times
Pr.7:Bias speed at start 0.00 mm/min 0.000 degree/min
- Basic parameters 2
Pr.8:5peed limit value 666,67 mm;min 144000,000 degree,/min ||
------ Pr.9: Acceleration time 0 1000 ms 1000 ms
------ Pr. 10:Deceleration time 0 1000 ms 1000 ms
[zl Detailed parameters 1
Pr.11:Backlash compensation amount 0.0 pm 0.00000 degree
Pr.12:Software stroke limit upper limit value 0.0 pm 0.00000 degree
Pr.13:Software stroke limit lower limit value 0.0 pm 0.00000 degree
------ Pr. 14:Software stroke limit selection 0:5et Software Stroke Limit to Feed Current Value 0:Set Software Stroke Limit to Feed Current Value
------ Pr.15:5oftware stroke limit valid invalid setting 1:Invalid 0:Valid
------ Pr. 16:Command in-position width 10.0 pm 0.10000 degree |
------ Pr.17:Torgue limit setting value 300.0 % 300.0 %
Pr.119:5TOP signal selection : Input type 2:Buffer Memory 2Z:Buffer Memory
=] Detailed parameters 2
Pr.25:Acceleration time 1 1000 ms 1000 ms
------ Pr.26:Acceleration time 2 1000 ms 1000 ms
------ Pr.27:Acceleration time 3 1000 ms 1000 ms
Pr.28:Deceleration time 1 1000 ms 1000 ms
------ Pr.29:Deceleration time 2 1000 ms 1000 ms
------ Pr.30:Deceleration time 3 1000 ms 1000 ms
------ Pr.31:10G speed limit value 200.00 mmj/min I360.000 degree/min ||
------ Pr.32:10G operation acceleration time selection 0:1000 0:1000
------ Pr.33:10G operation deceleration time selection 0:1000 0:1000

= HPR. parameter
...... Pr.44:HPR direction

------ Pr.45:HP address
------ Pr.46:HPR. speed
- Pr.51:HPR acceleration time selection
------ Pr.52:HPR. deceleration time selection

------ Pr.55:0peration setting for incompletion of HPR.

+ Positioning data of Axis 6

0:Forward Direction {Address Increase Direction)
0.0 pm

0.01 mm/min

0:1000

0:1000

0:Forward Direction (Address Increase Direction)
0.00000 degree

0.001 degree/min

0:1000

0:1000

1:Positioning Control is Executed

1:Positioning Control is Executed

Operation Axis tobe | Acceleration | Deceleration _— Dwell M-code ON signal ABS direction in Interpolation speed
A pattern Contral method interpolated time Ma. time Mo. Positioning address | Arcaddress | Command speed time M-code output timing degrees designation method
1080.000 0:Use the setting 0:Use the setting value
0:END 01h:ABS Linear 1 - 0:1000 0:1000 180.00000 degree  0.00000 degree 4 ! e Oms 0 value of M-code OM  1:ABS Clockwise  of Interpolation speed
1 egree/min signal output timing designation method
<Positioning Comment:
1080.000 0:Use the setting 0:Use the setting value
0:END 01h:ABS Linear 1 - 0:1000 0:1000 0.00000 degree 0.00000 degree 4 ! e Oms 0 value of M-code ON  1:ABS Clodkwise  of Interpolation speed
2 egree/min signal output timing designation method
<Positioning Comment:
3 R
<Positioning Comment
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Program processing

InitialReelChange (Initial parameter setting)

Set event task starts, each variable's initial value, and constants.
The running axis is handled as A-axis and the waiting axis is handled as B-axis at power-on.

+ Setting of execution cycle

* Setting of unwinder axis

+ Setting of main axis

« Setting of rewinder axis

« Setting of edge position axis

* Web break detection parameter

+ Setting of unwinder axis (A-axis/B-axis)

* Setting of turret axis

« Setting of reel change

ReelChange (Reel Change)

Two axes are controlled as the unwinding waiting axis and unwinding running axis.
This program operates the turret turning axis, turret lock, touch roll, and auxiliary of cutter required for the reel change

operation are operated.

During automatic operation, the PreAlarm signal is output when the winding diameter is smaller than "Turn notification
diameter". When the winding diameter is smaller than "Diameter at reel change start", the reel change operation is

automatically started.

During manual operation, the reel change function is unavailable. Maintenance operations such as JOG operation and turret

unlock can be performed.
The following shows the program processing of the reel change.
The input operation and display on the GOT is described in [].

Processing

Description

Preparing operation control
of unwinder axis A
(Preparing operation control
of unwinder axis B)

Performs the following processing (1) to (4).

(1) Preparing operation

Turns on/off the preparing operation of the unwinder axis A with Preparing operation [ON]/[OFF].

(2) Automatic operation mode (The unwinder axis A is the unwinding waiting axis.)

Turns on/off the preparing operation of the unwinder axis A with A-axis [ON]/[OFF] of Servo ON/OFF.

(3) Automatic operation mode (The unwinder axis A is the unwinding running axis.)

The preparing operation of the unwinder axis A is always on. (The A axis [ON)/[OFF] operation of Servo ON/OFF is ignored.)
(4) Manual operation mode

Turns on/off the preparing operation of the unwinder axis A with A-axis [ON]/[OFF] of Servo ON/OFF.

(For the preparing operation control of the unwinder axis B, replace A with B in the above description.)

Preparing operation control
of turret axis

Performs the following processing (1) to (3).

(1) Preparing operation

Turns on/off the preparing operation of the turret axis with Preparing operation [ON]/[OFF].

(2) Manual operation mode

The preparing operation of the turret axis is always on. (The turret [ON])/[OFF] operation of Servo ON/OFF is ignored.)
(3) Manual operation mode

Turns on/off the preparing operation of the turret axis with Preparing operation [ON]/[OFF] of Servo ON/OFF.

Unwinder axis A JOG
operation
(Unwinder axis B JOG
operation)

When the following condition is satisfied, the operation of JOG operation A-axis [Forward]/[Reverse] sets the JOG speed of the
unwinder axis A and turns on the forward/reverse command.

* When the unwinder axis A is not under the dancer control

(For the JOG operation of the unwinder axis B, replace A with B in the above description.)

Turret axis JOG operation

When all of the following conditions are satisfied, the operation of turret [Forward]/[Reverse] sets the JOG speed of the turret
and turns on the forward/reverse command.

« The turret unlock output is on.

* Operation mode [Manual]

5.4 Reel Change
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Processing

Description

Operation mode setting

Performs the following processing (1) and (2).

(1) Automatic operation mode switching

Switches the operation mode to [Auto] when the following conditions are satisfied.
» Operation mode [Auto]

* The turret lock of the auxiliary is [Lock].

* The touch roll of the auxiliary is [Up].

* The cutter of the auxiliary is [Up].

« The unwinder running axis is in the servo-on status.

* The turret axis is in the servo-on status.

(2) Manual operation mode switching

Switches the operation mode to [Manual] when the following conditions are satisfied.
» Operation mode [Auto]

Automatic mode
initialization

When the following condition is satisfied, Waiting reel ready is turned to [OFF] and Reel change status is changed to [Waiting
status].
« The operation status is initialized.

Reel change status bit
creation

Creates each bit for the initialization mode, waiting mode, turret turning mode, and reel change mode from Reel change status.

Creation the data for display

Creates Reel change status and Unwinding reel status running axis as the data for the GOT display.

Prealarm determination

Performs the following processing (1) and (2).

(1) Turns on the prealarm (Y33) when the following condition is satisfied.

» The unwinder running axis diameter is equal to or smaller than the turn notification diameter.
(2) Turns off the prealarm (Y33) when any of the following conditions is satisfied.

» Reel change status [Turret turning]

* Prealarm [Reset]

Reel status check

Turns on the reel change start condition satisfaction when the following conditions are satisfied.
» The diameter of the unwinder running axis is equal to or smaller than the diameter at reel change start.
* [Reel change forced execution] is on.

Turret turning start
determination

Performs the following processing (1) to (5).
(1) Operation mode Auto, Turret turning start
Turns the reel change status to [Turret turning] when all of the following conditions are satisfied.
« The reel change start condition satisfaction is on.

« [Waiting reel ready] is on.

« The operation mode is [Auto].

« The line speed reaches the set velocity.

(2) Operation mode [Auto], unwinder waiting axis preparing OFF

Turns on the turret axis rotation disabling when the following condition is satisfied.

» Waiting reel ready is off.

(3) [Reel change start] ON

Turns on the reel change start output (Y34) when the following condition is satisfied.

« The reel change start condition satisfaction is on.

(4) [Reel change start] OFF

Turns off the reel change start output (Y34) when any of the following conditions is satisfied.
« Start signal is [Reset].

» Reel change operation completion

(5) Reel change operation start determination

Turns on the reel change operation start when all of the following conditions are satisfied.
* The reel change start condition satisfaction is on.

« Waiting reel ready is on.

Creation of turret axis
rotation start request

Turns on the turret axis rotation start request when all of the following conditions are satisfied.
* Reel change status [Turret turning]

* The turret axis is in the servo-on status.

* The turret axis rotation completion position arrival is off.
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Processing

Description

Turret turning command
control

Performs the following processing (1) to (5).

(1) Turret turning command ON
Turns on the turret axis auto rotation command when all of the following conditions are satisfied.

* Reel change status [Turret turning]

* Turret unlock output ON

* The turret axis rotation completion position arrival is off.

» Operation mode [Auto]

« Turret axis in servo-on

(2) Turret A-axis position movement

Turns on the turret axis forward rotation A-axis position request on any of the following conditions.
« The turret axis auto rotation command is on and the unwinder running axis is the running axis B.
* Turret: FWD turning [A-axis position] with the operation mode [Manual]

(3) Turret B-axis position movement

Turns on the turret axis forward B-axis position request on any of the following conditions.

» The turret axis auto rotation command is on and the unwinder running axis is the running axis A.
« Turret: FWD turning [B-axis position] with the operation mode [Manual]

(4) Turret stop

Turns on the turret axis positioning stop request on any of the following conditions.

» Operation mode [Manual]

* Turret [STOP]

(5) Creation of the data for display

Creates the current angle of the turret.

Calculation of the waiting
axis diameter

Performs the following processing (1) to (3).

(1) Calculation of the unwinder waiting axis diameter

Calculates the initial winding diameter of the unwinding waiting axis using the unwinder axis diameter calculation FB when the
following conditions are satisfied. Creates the rotation speed per 1ms of the unwinder axis, and turns on the unwinder axis
diameter calculation completion.

* Roll edge detection (X30) is on.

(2) Diameter calculation err ON

Turns on Diameter calculation err on any of the following conditions.

« The initial winding diameter of the unwinder waiting axis is smaller than the minimum roll diameter.

* The initial winding diameter of the unwinder waiting axis is larger than the maximum reel diameter.

» The unwinder axis initial diameter calculation error is on.

(3) Diameter calculation err OFF

Turns off the diameter calculation error when the following conditions are satisfied.

» The reel change error reset is on.

Touch roll & cutter down
position calculation

Performs the following processing (1) to (3).

(1) Touch roll operation position calculation

Creates the position calculation with the touch roll operation position correction and the one with the cutter operation position
correction with using the touch roll operation position calculation FB when the following condition is satisfied.
* The unwinder axis diameter calculation completion is on.

(2) Cutter angle calculation err ON

Turn on the cutter angle calculation error when the following condition is satisfied.

» The FB error of touch roll & cutter down position calculation is on.

(3) Cutter angle calculation err OFF

Turn off the cutter angle calculation error when the following condition is satisfied.

« The reel change error reset is on.

Pre-drive request creation

Performs the following processing (1) and (2).

(1) Pre-drive command ON

Turns on the pre-drive command when the following condition is satisfied.
« The unwinder axis diameter calculation completion is on.

(2) Pre-drive command OFF

Turns off the pre-drive command when the following condition is satisfied.
* The reel change completion is on.

Unwinder axis A winding
diameter setting
(Unwinder axis B winding
diameter setting)

Performs the following processing (1) to (3).

(1) Unwinder waiting axis diameter setting

Sets the unwinder waiting axis initial winding diameter to the diameter of the unwinder axis A and turns on the unwinder axis A
initial setting completion when all of the following conditions are satisfied.

* The pre-drive command is on.

* The unwinder running axis is B-axis.

(2) Hold roll diameter

Turns on the unwinder axis A current roll diameter hold when the following condition is satisfied.

 The pre-drive command is on.

(3) Unwinder running axis diameter setting

Sets the initial unwinder diameter to the diameter of the unwinder axis A when all of the following conditions are satisfied.
« Initial winding diameter of the unwinder setting [>Winding diameter]

« The unwinder running axis is the unwinder axis A.

(For the unwinder axis B winding diameter setting, reverse A and B in the description above.)
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Processing

Description

Unwinder axis A start
command creation
(Unwinder axis B start
command creation)

Performs the following processing (1) to (5).
(1) Start dancer control
Turns on the unwinder axis A rotation command when all of the following conditions are satisfied.
» The dancer control is [ON].
* The unwinder running axis is A-axis.
* The unwinder axis A rotation command is off.
» Unwinder axis A servo ON
(2) Pre-drive start
Turns on the unwinder axis A rotation command when all of the following conditions are satisfied.
» The unwinder axis A initial setting completion is on.
« Operation mode [Auto]
» The unwinder running axis is B-axis.
* The dancer control start is on.
« Unwinder axis A servo ON
(3) Unwinder axis A rotation command is held in itself when the operation mode is [Auto].
Turns on the unwinder axis A rotation command when all of the following conditions are satisfied.
* The unwinder axis A rotation command is on.
» Operation mode [Auto]
» The unwinder running axis is A-axis.
« The dancer control start is on.
» Unwinder axis A servo ON
(4) Operation with the operation mode [Manual]
Turns on the unwinder axis A rotation command when all of the following conditions are satisfied.
» The dancer control is [ON].
» The unwinder axis A rotation command is on.
* Operation mode [Manual]
* The unwinder running axis is A-axis.
» Unwinder axis A servo ON
(5) Unwinder axis A rotation command OFF with the operation mode [Auto]
Turns off the unwinder axis A rotation command when all of the following conditions are satisfied.
* The reel change completion is on.
« Operation mode [Auto]
* The unwinder running axis is B-axis.
(For the unwinder axis B start command creation, replace A with B, B with A in the description above.)

Creation of the unwinder
waiting axis in velocity
information

Turns on the pre-drive command when the following condition is satisfied.
* The speed of the waiting axis reaches the pre-driving speed.

Creation of the turret turning
completion information

Performs the following processing (1) to (3).
(1) Turret axis rotation completion
Turns on the turret axis rotation completion position arrival when the following condition is satisfied.
* Turret axis positioning completion

(2) Turret axis rotation completion
Turns on the turret axis rotation completion when the following conditions are satisfied.

« The turret axis rotation completion position arrival is on.

« The turret unlock output is off.

* The turret axis auto rotation command is off.

* Reel change status [Turret turning]

(3) Reel change operation determination

Turn the operation mode to [Reel change status] when every following condition is satisfied.
» Operation mode [Auto]

« The turret axis rotation completion is on.

» The calculation completion in the turret axis rotation is on.

* The pre-drive in velocity is on.

 The reel change operation start is on.

* Reel change status [Turret turning]

Tape detection check

Turns on the tape error detection when the following condition is satisfied.
« Tape sensor detection (X31) does not turn on even though the unwinder waiting axis rotates once after the reel change status
becomes [Reel change status].

Creation of the touch roll
operation command

Performs the following processing (1) and (2).

(1) Tape detection position record

Records the unwinder waiting axis position as the tape detection position for the touch roll when the following condition is

satisfied.

« Tape sensor detection (X31) turns on for the first time after becoming the reel change status.

(2) Touch roll operation

Turns on the auto touch roll down when the following condition is satisfied.

« Angle rotation of the unwinder waiting axis from the tape detection position for the touch roll with the touch roll operation
position correction
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Processing

Description

Cutter operation

Performs the following processing from (1) to (3).

(1) Paste / Cut warning and cutter operation

Turns on the Paste / Cut warning and the auto cutter down when the following condition is satisfied.

* The auto touch roll down is on.

« Tape sensor detection (X31) does not turn on even though the unwinder waiting axis rotates twice from the tape sensor
detection position for the touch toll.

(2) Cutter operation

Turns on the auto cutter down when the following conditions are satisfied.

* The auto touch roll down is on.

« Tape sensor detection (X31) turns on within two rotations of the unwinder waiting axis (unwinder axis B) from the tape sensor
detection position for the touch roll.

 Angle rotation of the unwinder waiting axis from the tape sensor detection position for the touch roll position with the cutter
operation position correction

(3) Cutter operation completion

Turns on the cutter operation completion when the following conditions are satisfied.

» The unwinder axis (unwinder axis B) rotates for 0.9 after the auto cutter down becomes on.

Reel change operation
completion determination

The reel change completion turns on when the following condition is satisfied.
« The cutter operation completion is on.

Creation of the unwinder
axis selection information

Changes the unwinder running axis to the unwinder waiting axis, and the unwinder waiting axis to the running axis.
« The reel change completion is on.

174

Creation of the unwinder
axis diameter

Creates the current value of the unwinder diameter of the unwinder running axis.

Creation of the unwinder
waiting axis diameter

Creates the current value of the unwinder waiting axis diameter.

Creation of the unwinder
axis velocity

Creates the current unwinder rotation speed of the unwinder running axis.

Creation of the unwinder
waiting axis angle
information

Creates the angle of the unwinder waiting axis.

Creation of the unwinder
waiting axis stop information

Turns on the unwinder waiting axis stop when the following conditions are satisfied.
* The speed of the unwinder waiting axis is 0.

PID control setting of the
unwinder axis

Performs the following processing.
« Sets the PID gain of the unwinder running axis as the setting value from the GOT.
« Set 0 to the PID gain of the unwinder running axis. (The PID operation is not performed.)

Reel replacement
completion determination

Turns on the reel change operation start and turns the operation mode to [Initialization] when all of the following conditions are
satisfied.

* The reel change completion is on.

* The unwinder waiting axis stop is on.

Request of the line stop at
an error occurrence

Performs the following processing (1) and (2).

(1) Line stop with the operation mode [Auto]
Turns on the reel change error line stop when any of the following condition is satisfied and the operation mode is [Auto].
 The turret axis rotation disabling is on.

« The cutter angle calculation error is on.

» The diameter calculation error in on.

* The tape detect error is on.

* The unwinder axis A servo error is on.

» The unwinder axis B servo error is on.

* The turret axis servo error is on.

(2) Line stop with the operation mode [Manual]

Turns on the reel change error line stop every following condition is satisfied.

» The diameter of the unwinder running axis becomes equal to or smaller than the diameter at reel change start.
» Operation mode [Manual]

Reset error

Performs the following processing (1) and (2).

(1) Reel change error reset

Turns on the reel change error reset when the following condition is satisfied.

* Reel change error [Reset]

(2) Reel change warning reset

Turns on the reel change warning reset when the following condition is satisfied.
» Reel change warning [Reset]

5.4 Reel Change
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Processing

Description

Turret axis operation

Performs the following processing (1) to (3).

(1) Turret axis home position setting

Sets the home position of the turret axis and the turret turning speed when all of the following conditions are satisfied.

» Operation mode [Manual]

« Turret: Home position setting [Execution]

(2) Turret axis positioning command

Sets the turret turning speed, sets the turret target position to 0°, and starts positioning when the following condition is satisfied.
« The turret axis forward rotation A-axis position request is on.

Sets the turret turning speed, sets the turret target position to 180°, and starts positioning when the following condition is
satisfied.

« The turret axis forward rotation B-axis position request is on.

(3) Turret axis stop command

Sends the positioning stop command to the turret axis when the following condition is satisfied.

« The turret axis positioning stop request is on.

Creation of the auxiliary
operation command

Performs the following processing (1) to (3).

(1) Turret unlock output (Y30) control

Performs the following processing from 1) to 4).

1) Manual ON
Turns on the turret unlock output (Y30) when all the following conditions are satisfied.
» Operation mode [Manual]

« Auxiliary-Turret lock [Unlock] operation
2) Auto ON
Turns on the turret unlock output (Y30) when all the following conditions are satisfied.
* Operation mode [Auto]

« Operation state [Turret turning]

« The turret axis rotation start request is on.

3) Manual OFF

Turns off Turret unlock output (Y30) when all of the following conditions are satisfied.
 Operation mode [Manual]

* Auxiliary: Turret lock [Lock] operation
4) Auto OFF

Turns off the turret unlock output (Y30) when every following condition is satisfied.

» Operation mode [Auto]

« Operation state [Turret turning]

« The turret axis rotation completion position arrival is on.

(2) Touch roll down output (Y31) control

Performs the following processing from 1) to 4).

1) Manual ON

Turns on the touch roll down output (Y31) when all of the following conditions are satisfied.
* Operation mode [Manual]

« Auxiliary: Touch roll [Down] operation

2) Auto ON

Turns on the touch roll down output (Y31) when all of the following conditions are satisfied.
» Operation mode [Auto]

* The auto touch roll down is on.

3) Manual OFF

Turns off the touch roll down output (Y31) all of the following conditions are satisfied.
 Operation mode [Manual]

« Auxiliary: Touch roll [Up] operation

4) Auto OFF

Turns off the touch roll down output (Y31) all of the following conditions are satisfied.
« Operation mode [Auto]

* The auto touch roll down is off.

(3) Cutter down output (Y32) control

Performs the following processing from 1) to 4).

1) Manual ON

Turns on the cutter roll down output (Y32) all of the following conditions are satisfied.
* Operation mode [Manual]

« Auxiliary: Cutter [Down] operation

2) Auto ON

Turns on the cutter roll down output (Y32) all of the following conditions are satisfied.
» Operation mode [Auto]

* The auto cutter down is on.

3) Manual OFF

Turns off the cutter roll down output (Y32) all of the following conditions are satisfied.
 Operation mode [Manual]

« Auxiliary: Cutter [Up] operation

4) Auto OFF

Turns off the cutter roll down output (Y32) all of the following conditions are satisfied.
« Operation mode [Auto]

* The auto cutter down is off.
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WinderControlReelChange (Tension control main processing: for reel change)

The program for the reel change is added to the WinderControl program.

EMain axis control (Main Axis Control)
Refer to "Page 147 Main axis control".

EUnwinder axis control
Two axes, the unwinding running axis and unwinding waiting axis, are controlled.
The ReelChange program performs the processing for switching the two axes.

ERewinder axis control (Rewinder Axis Control)
Refer to "Page 149 Rewinder axis control".

BMEdge position axis control (Edge Position Axis Control)
Refer to "Page 150 Edge position axis control".

HEWeb break detection (Web Break Detect)
Refer to "Page 150 Web break detection".

PreOperationReelChange (Preparing operation, line operation control)

The program for the reel change is added to the PreOperation program.

ESimple Motion module start processing (Simple Motion Module Start Process)
Refer to "Page 151 Simple Motion module start processing".

HServo ON processing (Servo ON Processing)
When Preparing operation (bOpeReady) turned on in the GOT screen, all axes (Axis 1 to 6) changes to servo ON.
For the unwinder axis and turret axis, the ReelChange program individually performs the servo ON processing.

HError reset processing of each axis (Error Reset Processing)
Reset errors of the axis used.

HLine operation start processing (Line Operation Processing, Line Operation Start/Stop
Processing)

"The reel change line stop request is off" of the ReelChange program is added as a line start condition of the PreOperation

program.

HMI_IFReelChange (Touch panel I/O processing)

The processing for displaying data related to the reel change such as the turn notification diameter setting and JOG operation
on the GOT screen to the HMI_IF program.

UnWinderGainChange (Unwinder axis gain change)

Refer to "Page 154 UnWinderGainChange (Unwinder axis gain change)".

FrictionTorqueMeasurement (Rewinder axis mechanical loss torque measurement)

Refer to "Page 155 FrictionTorqueMeasurement (Rewinder axis mechanical loss torque measurement)"”.
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ExamplePrgReelChange FB

CalcTouchRollCutterAngle (Touch roll & cutter operating angle calculation)

EName
CalcTouchRollCutterAngle

HEFunction overview

Item Description
Function overview This FB detects the tape position and calculates the rotation angle of the unwinder axis where the touch roll and cutter start
operating.
Symbol
CalcTouchRollCutterAngle
Execution command | B: i_bEN o_bENO :B | Executing
Distance between touch roll and cutter | E: i_eCutterDis o_bOK :B | Normal completion
Detection sensor installation angle | E: i_eTapeSensorAngle o_bErr :B | Error completion
Roll diameter | E: i_eDiaVal o_uErrld :UW | Error code
o_eRollOperatAngle :E | Touch roll operation angle
o_eCutOperatAngle :E | Cutter operation angle
Applicable hardware and | Applicable module RD77MS, RD77GF
software Applicable CPU MELSEC iQ-R series CPU module
Engineering software GX Works3
Description language ST language
Number of steps 221 steps (For the macro type)
FB dependence None
Function description The following shows the 1/O values for this FB.

< |
Contact point of the unwinder axis and touch roll
Cutter cutting point @»

Tape detection sensor detection point

Rotational direction of the unwinder axis

W L: Touch roll - Cutting point distance

This distance is between the contact point of the unwinder axis and the touch roll and the cutting point of the cutter. This distance is
A'in the figure.

B o: Tape detection sensor installation angle

This angle is between the contact point of the unwinder axis and the touch roll and the tape detection sensor detection point of the
adhesion tape of the unwinder axis.

H B: Cutter operation angle

This angle is between the detection point of the tape detection sensor and the operation point of the cutter.

B One revolution - a: Touch roll operation angle

This angle is between the detection point of the tape detection sensor and the operation point of the touch roll.

Compiling method Macro type, subroutine type

FB operation type Pulse-execution type

Restrictions and —
precautions
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HLabels

* Input labels

Name Label name Data type Read Setting Initial Description
timing™ | range value
Execution command i_bEN Bit T — — On: The FB is activated.
Off: The FB is stopped.
Distance between touch | i_eCutterDis Single precision real T 0.0<= — Distance between the touch roll and
roll and cutter number cutter [mm]
Detection sensor i_eTapeSensorAngle | Single precision real T 0.0 to 360.0 — Tape detection sensor installation
installation angle number angle to the touch roll [degree]
Roll diameter i_eDiaVal Single precision real T 0.0< — Waiting axis roll diameter [mm]
number
*1 []: Always, T: Only when the FB is started
* Output labels
Name Label name Data type Value to Description
be held

Executing o_bENO Bit — On: While Execution command is on

Off: Execution command is off.
Normal completion o_bOK Bit — When this device is on, it indicates that the processing is

normally completed.
Error completion o_bErr Bit — When this device is on, it indicates that an error has

occurred in the FB.
Error code o_uErrld Word [Unsigned] — The error code of the error that has occurred in the FB is

stored.
(Refer to "Page 282 List of Error Codes".)

Touch roll operation
angle

o_eRollOperatAngle

Single precision real
number

Handling 360 degrees as 1, return the value obtained by
the formula "360 degrees - o." in the function description
figure.

Cutter operation angle

o_eCutOperatAngle

Single precision real
number

Handling 360 degrees as 1, return the value of  in the
function description figure.

*2  O: The value is held after the FB stops. —: The value is cleared after the FB stops.
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DiaCalcTurretAngle (Roll diameter calculation (turret angle method))

EName
DiaCalcTurretAngle

EFunction overview

Item

Description

Function overview

This FB calculates the roll diameter of the waiting axis from the turret turning angle at the reel change operation.

Symbol
DiaCalcTurretAngle
Execution command | B:i_bEN o_bENO :B | Executing
Detection sensor distance | E: i_eSensorDis o_bOK :B | Normal completion
Detection sensor installation angle | E: i_eSensorAngle o_bErr :B | Error completion
Roll edge detection angle | E: i_eDetectionAngle o_uErrld :UW | Error code
o_eDiaVal :E | Roll diameter
Applicable hardware and | Applicable module RD77MS, RD77GF
software Applicable CPU MELSEC iQ-R series CPU module
Engineering software GX Works3
Description language ST language
Number of steps 223 steps (For the macro type)
FB dependence None
Function description The following shows the 1/O values for this FB.
Waiting axis Turret axis

Turret turning direction

Roll edge detection
sensor detection point

Roll edge detection
sensor detection point

H L: Detection sensor distance

This distance is between the roll edge detection sensor and the turret axis. This distance must be the same as the distance
between the turret axis and waiting axis.

B o: Detection sensor installation angle

This angle is between the fixed position of the waiting axis and the roll diameter detection sensor, handling the turret axis as the
top.

H B: Rotation angle where the roll edge has approached the detection sensor

M r: Roll radius

This value can be obtained by the formula "r = 2(L « sin ((a-B)/2)))" because the roll radius is handled as the base of an isosceles
triangle with the turret axis as the top.

The roll diameter is 2r.

Compiling method

Macro type, subroutine type

FB operation type

Pulse-execution type

Restrictions and
precautions
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HLabels

* Input labels

Name Label name Data type Read Setting Initial Description
timing™ | range value
Execution command i_bEN Bit T — — On: The FB is activated.
Off: The FB is stopped.
Detection sensor i_eSensorDis Single precisionreal | T 1.0 to 5000.0 | — Distance between the roll edge
distance number detection sensor and turret axis [mm]
Detection sensor i_eSensorAngle Single precisionreal | T 1.0t0 179.0 — Degree between the waiting axis and
installation angle number roll edge detection sensor [degree]
Roll edge detection |_eDetectionAngle Single precisionreal | T 1.0t0 179.0 — Angle at the roll edge detection
angle number [degree]
*1 []: Always, T: Only when the FB is started
* Output labels
Name Label name Data type Value to Description
be held?

Executing o_bENO Bit — On: While Execution command is on

Off: Execution command is off.
Normal completion o_bOK Bit — When this device is on, it indicates that the processing is

normally completed.
Error completion o_bErr Bit — When this device is on, it indicates that an error has

occurred in the FB.
Error code o_uErrld Word [Unsigned] — The error code of the error that has occurred in the FB is

stored.

(Refer to "Page 282 List of Error Codes".)
Roll diameter o_eDiaVal Single precision real — The calculation result of the roll diameter is stored. [mm]

number

*2  O: The value is held after the FB stops. —: The value is cleared after the FB stops.
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Operation procedure

Start/stop procedure

Start the operation by following the steps below.

(For the function details of each screen, refer to "Page 209 GOT APPLICATION SCREEN EXAMPLES".)

CONVERTING

Operation monitor H Line operation setting

Unwinder setting I Graph
.
- g :l change
Rewinder setting 1 setting
: . Reel change
Rewinder setting 2 operatingistatus

diameter

Windi Windi
d\algelpegr 199, 8mm Web Break . . INGing 119, Zmm

Line speed  Edge Position Tension

0. Omémin 0. Omm -0.0M
Unwinder speed = Edge Sensar  Taper ratio Rewinder speed
0.00 vmin Dancer position 0.0mm 0.0% 0.00 rmin
0. 4mm Cutput torgue
0.00 nNm
petation Dancer cantral Line operation Tension contral
O e
Unwinder s. Operation setting Rewinder setting
Dancer

Line speed

mimin

position [

E Tension
v

Initial winding 15t rewinder m. Initial winding g "
diameter £ ameter diameter
i
Urniincler Rewinder Rewinder Dplélrgion J
setting setting 1 setting 2 setting

1. Write project data to the PLC CPU and GOT
and start the system. Touch the [Operation
monitor] switch.

2. Touch the [ON] switch of Preparing
operation. Turning on of Preparing operation
sets all axis (including the turret axis and
unwinding waiting axis) in the servo-on
status and starts the main axis in the speed
control mode. The initial value of the
unwinding running axis is A-axis.
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CONVERTING

Operation monitor

Line operation setting

Unwinder setting

Graph

Rewinder setting 1

Reel change
setting

Rewinder setting 2

Reel change

operating status

Reel change operating status

Reel change
Reset warning
. Reel change
Start signal Reset error
YWaiting reel ready my
Aoals P
position

JOG operation

Unwinding reel status Operation
Running axis A-axis Predlanm
winding diameter

A-axis

2600 mm
B-axis 200, 0 mm

Turret position 0.0 degree
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5.4 Reel Change

3. Return to the start screen and touch the
[Reel change operating status] switch.

4. Touch the [Execution] switch of Home

position setting to set the initial position of
the turret axis, and touch the [Auto] switch of

Operation mode.

5. Return to the start screen and touch the
[Operation monitor] switch.



Pregating operation  Dancer control Line operation Tension caontrol
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6. Input the winding diameter of A-axis as the
initial winding diameter in the unwinder
settings. Touching the [>Winding Diameter]
switch sets the winding diameter of the
unwinder axis.

7. Also, input the rewinder axis winding
diameter as the initial winding diameter in
the rewinder settings. Set the rewinder axis
winding diameter with the [>Winding
Diameter] switch.

8. Touch the [ON] switch of Dancer control.
Turning on of Dancer control starts the
unwinder axis in the speed control mode and
moves the dancer to the set position.

9. Touch the [ON] switch of Tension control.
Turning on of Tension control starts the
rewinder axis in the torque control mode and
sets the tension setting value as the set
tension.

10. Touch the [START] switch of Line operation.
The operation starts at the set line speed
and the edge position control starts in the
speed control mode.

11. The line operation stops when the [STOP]
switch of Line operation is touched or the
rewinder diameter reaches the last rewinder
diameter.
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Reel change operation

Perform the reel change of the unwinder axis by the following procedure.

Pointp

Switch the operation mode to "Auto" before the reel change operation.

CONVERTING

Operation monitor

Line operation setting

Rewinder setting 2

Unwinder setting Graph
g g Reel change

Rewinder setting 1 setting
H Reel change

operating status

Sa iQ.umm.kun'

Reel change operating status

Unwinding reel status
Running axis Wm
winding diameter

Aradds 2600 mm
Braxis  200,0 mm

Turret position 0.0 degree
Waiting reel
diameter 200, 0 mm

Touch roll angle 270, 0 degree

Cutting angle 220.,0 degree

Operation Reel change

Prealarm Operation mode

Feel change
Reset warning Reset
q Feel change 0
Start zignal | Reset e Feset
Reel change
Waiting reel ready| m forced execution

Tumet

FiD Beaxis B-axiz | ~=ition
turning paosition position | Execution

JOG operation Speed Busy
—— —u —

Reel change operating status

Unwinding reel status

Running axis A-axis m

Winding diameter
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Waiting reel
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Touch roll angle 270, 0 degree
Cutting angle 220, 0 degree
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calculation err
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Feel change w
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Feel change start
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Feel change
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Graph
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1. Touch the [Reel change operating status]
switch on the start screen.

2. Prepare the unwinding waiting axis for
operation and touch the [ON] switch of
Waiting reel ready.

3. When the diameter of the unwinding running
axis reaches the turn notification diameter,
the PreAlarm lamp turns on. Touching the
[Reset] switch of PreAlarm turns off this
lamp.



TN [ T[T - 4. The reel change is started when the

@ soon e @CURINSE Turet - [Forward[n
Pasis 1 Cit @t v BB Feresfeece @ diameter of the unwinding running axis
warning e QEECL e Gorn ONSOFF Auxiliary .
Reel chanse et g | coe R | et ook reaches the diameter at reel change start or
@Frealom CEN o | orr [N CTER the [Reel change forced execution] switch is
Reel changs start LGN o | or- [REERE touched. When the reel change is started,

the PreAlarm lamp turns off and the Reel

Reel change
ﬁ I &% Graph setting

change start lamp turns on. Touching the
[Reset] switch of Start signal turns off this
lamp.

Point ;>

If the operation in step 2 has not
been completed until this step, the
turret does not rotate and the line
operation is stopped. (The
operation of when the [STOP]
switch of Line operation on the

Operation monitor screen is
touched will be performed.)

5. The turret rotates, the unwinding waiting reel

Reel change operating status

Unwinding reel status Operation Reel change

Running axds (-] [ERRE] oranlorm ,ﬁ S'J;?Aiﬁga“ge ,ﬁ Operation mode cutter operation angle are calculated, and

diameter, touch roll operation angle, and

winding diameter

o 5800 Start sgnal [Focet | PSS CHANGe [ then the waiting axis starts operating. When

B-axi: . | ch . . . .
axis 200.0 mm ot st ey N the calculation fails, the Diameter calculation

T t it d .

N 0.0 dearee - B err lamp or Cutter angle calculation err lamp
_al Ing reg %OO mm

d = - . . .

T:u“l:‘:” ale 2700 degree e e | ooz, [ oo, [ sTor | Hame posiion/execyon turns on. The reel change operation is

cutting angle 2200 degres | JOC uperaiun_ Speed — Busy interrupted and the line operation is stopped
=Rk i Lalgtit=1g EVErSe . .
Rall edge Diametar r/min when the turret rotation is completed.
detect calculation err E-axis vimin Forward |Feverse .
A P — Cutter angle
.;:5::1;::“ .calcu\at\on err Turret mrfmin Forward |Reverse .
wzrning @rape cecien G ONORF | Auxiliary

6. When the turret rotation and acceleration of
the waiting axis are completed, the touch roll
and cutter operate in order and the reel
change is performed. At the same time, the
waiting axis performs the dancer control as
the running axis. The running axis is
changed to the waiting axis and decelerates
to stop.

7. The [OFF] switch of Waiting reel ready turns
on.

Reel change operating status

Unwinding reel status Operation Reel change
Running axis A-axis m i Reset Reel change Reset Operation mode

Winding diameter waring
feaxis 250.0 mm Start signal | Resst SﬁzLChange Resat —

B-axis 200,00 mm Reel change
Wyaiting reel ready forced execution
Turret position 0,0 degree —

Waiting reel 0.0 mm Tumet

diameter FWD Aads E-axis | Home position
H o A STOP & p Execution
Tauch roll angle 270,00 degres turning position position setting

5 APPLICATION PROGRAM EXAMPLE 1
5.4 Reel Change 85



Manual operation

On the Reel change operating status screen, turning on the [Manual] switch of Operation mode enables the manual operation.

"Manual" is set after the system is started.
When "Manual" is selected, the JOG operation, servo ON/OFF, and auxiliary operation of the unwinding waiting axis and
turret axis are available.

HReel change operating status screen

Reel change operating status

Unwinding reel status Operation Reel change

Running =xis =i [CRRR] =3 (et |
unning axis A-axis Pretlamm Reset Efeelchange Resat Opetation mode

Winding diameter arning

..'l_.t: r-.-1.— ual 4—
f-axs 2600 mm Start signal | Reset E?rglrchange Reset —— L (1)

B-axiz 200, 0 mm Reel change
Waiting reel ready E forced execution
Turret position 0.0 degree
Wyaiting reel 000 mm Tumet
diameter ' FiAID Aranis B-axis | =Top Home positionlm
Touch rall angle 2700 degree turning positian position attlnq (3)
_ JOG operation Speed Busy
Cutting angle 220.0 dearee .
A-axis ] |Forward |Fle\terse
Rall edge Diameter (4)
detect calculation err E-axis |F0rward |Fle\-'erse .
Cutter angle
.Tane detact sanzor .CE|CU|EIUDI1 =i Turret Forward [Reverse .
Paste / Cut
warning @reee eoter Qoo Auxiliary
Reel change " i
o Stand-by A-gxis Turret lock
Preslarm E-axis Touch rall
.Fleel change start Turret Cutter

Reel change
ﬁ I & Graph setting

(1) Touch the [Manual] switch of Operation mode to turn on the manual mode.

(2) The servo ON/OFF operation of each axis can be performed. When the operation mode is "Manual", the servo ON/OFF
operation can be enabled. Turning on of Preparing operation on the Operation monitor screen sets all axis in the servo-on
status. Turning off it sets all axis in the servo-off status.

(3) The rotating operation of the turret can be performed. When the [A-axis position] switch is turned on, the turret rotates
forward to move A-axis to the running axis position (dancer operation position). When the [B-axis position] switch is turned on,
the turret rotates forward to move B-axis to the running axis position.

(4) The JOG operation of each axis can be performed. The JOG operation of the turret axis cannot be performed when the
turret has been locked.

(5) Each auxiliary operation can be performed.
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HReel change setting screen

Reel change setting

Unwinding
axis select

< (6)

ficati . Taouch rall
Turmn notification m Turret-YWaiting m o n
diameter axis distance operation time

e mm correction T

) Cutter
Diameter at Roll edge sensor it M n
reel change start installation angle Comection poet

Contact-Cut
position

Turret
turning speed

During reel change
waiting reel
acc time

Contact-Tape
sensar angle

degree

During reel change
waiting reel
dec time

Reel change

ﬁ s Graph operating J
status

(6) Select the axis to perform the dancer control. The selected axis is displayed as the unwinder axis on the Operation monitor

screen.
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Operating condition of each function operation switch

Each function operation switch is enabled under the following condition.

HReel change setting screen

Reel change setting

() — =

nwinding
axis select

Touch rall
operatian time m

Turn notification m Turret-Waiting
diameter axis distance

T correction I

’ Cutter
Diameter at Raoll edge sensor operation time m
reel change start installation angle comection poe

degree

Contact-Cut
position

Turret
turning speed

During reel change
waiting reel
acc time

Contact-Tape
sensor angle

mm

degree
During reel change
waiting reel

dec time

Reel change

ﬁ B Graph aperating . l
status

No. Switch name Operating condition

(1) Unwinding axis select [A-axis)/[B-axis] Operation mode [Manual]
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HReel change operating status screen

Reel change operating status

Rezet

Unwinding reel status Operation
Running|=xis Eaglly m Preflarm Reset

Winding diameter

Start signal | Reset

A-avis

260.0 mm
200.0 mm

E-axiz

Reel change
Wrarning

Reel change

D Reset
Waiting reel ready -

(1)

Reel change

Operation mode

<+— 2

Reel change
forced execution

©)
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Turret position 0.0 degree
Wiaiting reel 000 mm Tumet
diameter ' FitD Aadis Bais | Home positio
. T o STOR e P Execution |— (4
Touch roll angle 2700 degree turning position poszition setting ( )
_ JOG operation Speed Busy
Cutting angle 220.0 degree = N
A-axis mn’min Forward (Reverse L
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detect (C:EIEUEIUDH' err B-axis mn’min |Forward |Fleverse .
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Tape datect f
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aste § Cu
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Feel change = . -
e Stand-by A-gxis Turret lock
" Preslarm Baxis Touch rall 4— (7)
.Fleel change start Turret Cutter

Reel change
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ﬁ|<<

No. Switch name Operating condition
1) Reel change warning [Reset] Always enabled
Reel change error [Reset]
(2) Reel change: Operation mode [Auto] * Turret lock [Lock]
« Touch roll [Up]
« Cutter [Up]
« All axes are in the servo-on status.
Reel change: Operation mode [Manual] Always enabled
3) Turret: FWD turning [A-axis position] * The turret axis is in the servo-on status.
Turret: FWD turning [B-axis position] * Operation mode [Manual]
« Auxiliary: Turret lock [Unlock]
Turret: FWD turning [STOP] Always enabled
(4) Turret: Home position setting [Execution] « The turret axis is in the servo-on status.
« Operation mode [Manual]
(5) JOG operation: A-axis [Forward]/[Reverse] * A-axis is in the servo-on status.
* Running axis [B-axis]
JOG operation: B-axis [Forward]/[Reverse] « B-axis is in the servo-on status.
* Running axis [A-axis]
JOG operation: Turret [Forward]/[Reverse] « The turret axis is in the servo-on status.
* Operation mode [Manual]
« Auxiliary: Turret lock [Unlock]
(6) Servo ON/OFF: A-axis * Operation mode [Manual]
* Running axis [B-axis]
Servo ON/OFF: B-axis « Operation mode [Manual]
* Running axis [A-axis]
Servo ON/OFF: Turret * Operation mode [Manual]
« Operation monitor screen: Preparing operation [ON]
(7) Auxiliary: Turret lock [Unlock]/[Lock] Operation mode [Manual]
Auxiliary: Touch roll [Down]/[Up]
Auxiliary: Cutter [Down]/[Up]
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5.5 Inverter

Control specifications

The tension control is started by a start signal and continuously operates until the diameter of the rewind web material
reaches the set rewinding diameter.

Item Unwinder axis Main axis Rewinder axis Edge position axis
Inverter Servo Inverter Servo
Axis number — 2 — 4
Station number 17 2 18 4
Control mode Velocity Velocity Torque Velocity
Detector Dancer roll — Tension detector Edge sensor
Tension gain auto tuning O — O —
Winding diameter calculation | Web thickness integration — Feeding length method —
method
Taper tension None — Table method —
Direction Upper unwinding — Upper rewinding —
Inertia compensation, friction | — — @] —
compensation
Control cycle 1.0ms (RD77GF)

Program configuration

The processing and interfaces required for the inverter control are added to the [Basic] program.
This application program does not have maintenance functions, such as home position return and JOG operation.
Create the functions as needed.

Language

The following languages are used in this program.
* Program comment: English
» Label comment: Japanese, English, Chinese (Simplified)

List of programs

Program name Description Execution type Describing
method

INVInitial Initial parameter setting Initial ST

INVWinderControl Tension control main processing Event FBD

« Main axis control

« Unwinder axis control (speed control)
« Rewinder axis control (torque control)
« Edge position axis control

* Web break detection

INVPreOperation Preparing operation, line operation control Scan FBD
+ Servo ON/OFF

* Reset error

« Start line operation

INVHMI_IF Touch panel I/0O processing Scan ST

INVFrictionTorqueMeasurement Rewinder axis mechanical loss torque measurement Fixed cycle (5 ms) FBD
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FB
BCNV_TensionControl_R (Refer to "Page 46 FB LIBRARY".)

Item FB name Description Program
Activation CNV_Activation License activation INVPreOperation
Tension control | CNV_WinderDancerVelocityCtrl Dancer feedback velocity control INVWinderControl
CNV_WinderTensionTorqueCtrl Tension sensor feedback torque control INVWinderControl
Velocity CNV_LineVelocityGenerator Line velocity generator INVWinderControl
generator
Roll diameter CNV_DiaCalcThickness Roll diameter calculation (Web thickness integration method) INVWinderControl
calculation CNV_DiaCalcFeed Roll diameter calculation (Feeding length method) INVWinderControl
Torque CNV_WinderlnertiaTorque Inertia compensation torque calculation INVWinderControl
compensation CNV_WinderFrictionTorque Friction compensation value calculation INVWinderControl
CNV_FrictionTorqueMeasurement Friction torque measurement INVFrictionTorqueMeasurement
Tuning function | CNV_TaperTension Taper tension calculation INVWinderControl
CNV_PIDControl PID control (with tension PI gain auto tuning) INVWinderControl
Additional CNV_EdgePositionCtrl Edge position control INVWinderControl
function CNV_WebBreakDetect Web break detection INVWinderControl
Filters STD_Lowpass1 Low-pass filter INVWinderControl
STD_AverageValueFilter Moving average filter INVWinderControl
STD_Limiter Limiter INVWinderControl
STD_Tablelnterpolation Table interpolation INVWinderControl
BExamplePrgCtrl (Refer to "Page 207 ExamplePrgCtrl FB".)
FB name Description Describing | Program
method
MotionReady Simple Motion module start processing ST INVPreOperation
ServoON Servo ON processing ST INVPreOperation
MotionErrorReset Error reset processing ST INVPreOperation
DancerPos Dancer position A/D value conversion processing ST INVWinderControl
TensionAD Tension detector A/D value conversion processing ST INVWinderControl
WinderSpdMonitor Real rotation speed display processing (rewinder axis) ST INVWinderControl
EdgePos A/D value conversion processing at the edge sensor detection position ST INVWinderControl
INVServoON Inverter servo ON processing ST INVPreOperation
INVErrorReset Inverter error reset processing ST INVPreOperation
INVMonitor Inverter torque monitor processing ST INVFrictionTorqueMeasurement
INVSpdTrgqModeChg Inverter speed control/torque control switchover processing ST INVFrictionTorqueMeasurement
EINVExample (Refer to "Page 200 INVExample FB".)
FB name Description Describing | Program
method
CCIEFINVSpdIF CC-Link IE Field inverter speed control interface ST INVWinderControl
CCIEFINVTrqIF CC-Link IE Field inverter torque interface ST INVWinderControl
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Parameter

Parameter setting of the inverter

For the inverter, the following parameters need to be set.

For the setting of the inverter, refer to the following.

LL1FR-A800-GF INSTRUCTION MANUAL (STARTUP)

LL1FR-A800 INSTRUCTION MANUAL (DETAILED)

Number | Name Setting value Settings
Unwinder axis Rewinder axis
(speed control) (torque control/
speed control)

7 Acceleration time 0
8 Deceleration time 0
9 Electronic thermal 20.8A
71 Applied motor 70 Set in SF-PR.
80 Motor capacity 5.5 5.5Kw
81 Number of motor poles 4 4 poles
144 Speed setting switchover 104 Set in Motor with 4 poles, speed setting.
180 RL terminal function selection 23 Set in the pre-excitation (servo-on) input command.
185 LOG terminal function selection | — 26 26: Control mode switch
191 SU terminal function selection 33 Set in the RY2 (Preparing operation completion 2) output.
340 Communication startup mode 10 Network operation mode at startup

selection
369 Number of encoder pulses 2048
434 Network number (CC-Link IE) 1
435 Station number (CC-Link IE) 17 18
541 Frequency command sign 1 Setting range: Use within -3276.8 to 3276.7r/min.

selection
800 Control method selection 0 2 0: Speed control, 2: Speed control - Torque control

switchover

802 Pre-excitation selection 1 0 0: Zero speed control, 1: Servo lock
804 Torque command source — 5 Uses the setting value of Pr.805. By 0.01%

selection
807 Speed limit selection — 0 Uses the speed command setting value for the speed limit.
811 Set resolution switchover 1 Setting by 0.1r/min
1113 Speed limit method selection — 9999 Speed limit mode 1
1114 Torque command reverse — 0 Regardless of the operation command (STF/STR) of the

selection

inverter, the positive torque commands the operation of the
forward rotation in power running mode/reverse rotation in
regenerative mode, and the negative torque commands
the operation of the forward rotation in regenerative mode/
reverse rotation in power running mode).

192
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User device setting (global label setting)

For this application program example, the following devices are assigned for the link refresh of CC-Link IE Field of the

inverter.

These devices are assigned to the following global labels and used in the inverter interface FB.
When changing the device for the link refresh, change the following setting as well.

Device Use range
B 0to FF
w 0to 31F

BStructure definition
For the structure, define the device of the link refresh setting. The size of the arrangements of the data type of each label is

the device points of the link refresh setting.

The following table shows the setting of this sample project.

Structure name: stRemoteReg

Label name Data type Settings

bnRX Bit (0..n) The number of elements in arrangement is the number of RX points. 128 points (0..127)
for this application program example

bnRY Bit (0..n) The number of elements in arrangement is the number of RY points. 128 points (0..127)
for this application program example

unRWr Word (unsigned) (0..n) The number of elements in arrangement is the number of RWr points. 400 points (0..399)
for this application program example

unRWw Word (unsigned) (0..n)

The number of elements in arrangement is the number of RWw points. 400 points
(0..399) for this application program example

EGlobal label definition

The global label is defined with using the structure set above.

With GX Works3, set each item of the following labels.

* Label name: Input "G_stLinkIEF".

 Data type: Select the structure "stRemoteReg".

* Class: Select "VAR_GLOBAL".
« Assignment (device/label): Set as follows along with the element of the structure in the detailed setting.

Label name Device Settings

bnRX First device of RX "B0" for this application program example
bnRY First device of RY "B80" for this application program example
unRWr First device of RWr'" "WO0" for this application program example'1
unRWw First device of Rww " "W190" for this application program example'1

*1  RWr0 to RWr18F are assigned to WO to W18F, and RWwO0 to RWw18F are assigned to W190 to W31F. Because the refresh setting
requires only the inverter, only RWr90 to RWr18F, RWw90 to RWw18F are set for this application program.
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Program processing

INVInitial (Initial parameter setting)

Set event task starts, each variable's initial value, and constants.
« Setting of execution cycle

* Setting of unwinder axis

+ Setting of main axis

« Setting of rewinder axis

« Setting of edge position axis

* Web break detection parameter

INVWinderControl (Tension control main processing)

The processing to control the inverter is added to the WinderControl program of the basic project.

EMain axis control (Main Axis Control)
Refer to "Page 147 Main axis control".

BUnwinder axis control (Unwinder Axis Control)

When Start dancer control (bUnwdDancerCtrl) turns on, the dancer feedback velocity control FB

(CNV_WinderDancerVelocityCtrl) is started.

The dancer detection analog value is converted into a position, filtered with the moving average filter (10 ms), and input in the

feedback value of the velocity control FB. The speed command is created to make the dancer position reach the target

position. The created speed command is input to the inverter speed interface FB (CCIEFINVSpdIF), and controls the speed of

the inverter.

The inverter speed interface FB sends the position and speed of the unwinder to the roll diameter calculation (Web thickness

integration method) FB. Every time the unwinder axis rotates, it decrements the thickness value and calculates the current

winding diameter. The current winding diameter is input in the velocity control FB, and the velocity is controlled to make the

circumferential velocity reach the line velocity.

Unwinder Asis Control

Dancer pesition value filter
STD_Auersge ValueFilter_1

Dancer position conwe rsicn STD_Awerage ValueFilter

D;"*”P:S" i bEM oLbEND
Input of dancer an+ anesrres
wADGhT i manslogval aerassanal | Lalnput BOK

100
Operstion cycle
eOperaticn Gycie

ieTimeDonstant  o_bEry

i_eSamplingTime  o_uErrid

Cument walue of d

sDancerPosAct

o sOutput

Unwinder diameter caloulation Cthis-
CNV DisCalcThidkness 1

Servo on of unwind- OV DiaCalcThickness Unwinder dancer fesdback velacity control
{ B #Sarvod J——— 1 5N S.bEND GV WinderDancer v locityCtrl 1
] - G WinderDancer e locityCitr]
Setup initial diame Sta ntrd
[ BUNWAINDi 356 e i b5 D0 obOK f bUnwaDancarCrl jee i bEN o bEND
Tnitisl diameter of Tarzet walue of da-
[ eUnmdDiaini jee—— i eSetDisial obErr [ cDancerFosSet je— ieDancerSetial abOK
i_bHeldDis cLuErHd [ 0 }— isDanoceractval cbErr
winder type Current value of u-
[5tUnWin de rCtrl mWind er Typ e e i wibinderType o_eDia Actusl {elnwdDiaAct e i_eDiaActial o_uErHd
Wieb thickness Cument speed of+
[EUn wdWe bThickn 255 jmmm— i eThidkness f elineSpiAct e ieline'elocity o_eCommand Velodity
current value of Operation cycle
LN WinderP oz AtV sl | dWinderPos Actial f eOpersiconCycle J— i_eSamplineTime o eAdditive Velocity
smount per rofation of un~ Cantrl setting of
[ dUnwinder AmountOneRey = i_démountOn eRew [ #tninde Ot — io_stWin derDontral
Unwinder axis peed s setting ofunw
[ elin Winder Velog ly j—— i eWinderelosity [ StUnWinderasis je io_stWinderAxis
Setting ofunwinde
f stUnmiDisCale  jmmmmmm i siDj9CalcConfic
Avds setting ofurm:
[ SHUNWINderds e o stWindsr Avds
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Unwinder contrd M-

blUnWinder CriOK.

Serwo on of unwind

BUR WIS ervoON e

Cument reel speed-

eUnwdSpdAct e

Unwinder ads Inverter speed comm:

Unwinde riNSpdlF
GOIEFINVS pdIF

i_BEN obEND

i_eCommandelosity 00K

obErr
ouEmd
‘0_e¥in de rWelooity

.dWin derPos Actiel

io_stWinderContral

io_stWinderS taticn

Unwinder speed control M-
= bUnWinderl WS pa FOK.

Unwinder axis speed

el Winderivelod ty

current value of ur

lgUin Wind erFos Act Vsl




ERewinder axis control (Rewinder Axis Control)

When Start tension control of rewinder (bWdTensionCtrl) turns on, the tension sensor feedback torque control FB
(CNV_WinderTensionTorqueCtrl) is started.

For the feedback value of the torque control FB, the tension detection analog value is converted into a tension value and
filtered with the lowpass filter (10 ms).

The roll diameter calculation (feeding length) FB receives the position and speed of the unwinder axis from the inverter torque
control interface FB (CCIEFINVTrqlF) and calculates the current winding diameter based on the feeding amount of the main
axis per rotation of the unwinder axis.

The current winding diameter is input to the torque control FB, and the command torque of the set tension x (current winding
diameter/2) is created.

The torque command to the rewinder axis is created from the command torque and the feed back value. The created torque
command is input to the inverter torque control interface FB to control the torque of the inverter.

[ Rewinder Asis Control ]

Start measwemen'  Rewinder speed cor

Tension vahue fiter

Servocn of remind s bWFrT bilake bReminderlMWSpd
STD Lompassi_1 BWaSarvcON {1} 141
STD Lowpass g esenooM § 1/t 1t
ibEN o.bEND
Tension value Gonwersion Rewinder tension fee dback torque*
TTensmnAf[;t e T céw'qv\}vx\a:r'r:nswgmuecgﬁ
Input of tension an snsion Start tension cantr B ETERIES Frewinder contral Mo
WADGRT e i wTension ADwsl o.eT ensicnictil i_sinput o bErr bWdTansionGtrl ' i bEN G.bEND bRe wind er G K,
Target value afre
i_sSetvalue o uErrd eWdTensionSetval }— i_eTensionSetvsl abOK
e e e Feminder 3:ds inverter forg
00 i_eTimeCanstant o e0utput eWdTensionAct et i_eTensionActifal obEn o REIET
B COIEFINVTrglF
Dperstion cycle Gurrent value of ta"
{ eOpersicnCyde i_eSampling Time fWiaTensionTaper Actimmm i eTensionT sper oLuErrd i.bEN .bEND

urres = Torque cutput of Feminder torque contral N

eWdDiaAst e ieDiaActial o eCommandTorque

Fewinder diameter calculation (fed ot torque ofren
e WdinertiaTrg =i ielnertiaTrq o eAdditveTorque ieValocitylimit  obErr
CH DisCalcFeed = |
Servo on of rewind:~ Friction torque ofr- Rewinder mis spea-
f tWaSarvaON =i ibEN o bEND eWdFrictionTry = LeFrictionTry o eWalocitylimit = eRewdvalocityLimit o.uErrid
Sel up initial diame Cument speed of Curent rotstionsl
§  bWdniDieSet Jmmi ibSeiDia obOk @:— i_eLine Velogity o_eWindervelosity
Initial dismeter of current value of r--
§ eWdDislni el i_eSeiDiaVal obErr E— i_eWelod ty Adj o dWinde Pos Aot val s Actal
Cantral setting of 1+
i_bHoldDia o.uErd [0 ieveloatyOfet [ stWinderCirl i io_stWinderCantrd
current walue of r Operstion cyole Jois se thing afrew
i fll] 1 o.sDis Actval sOpersionCyde J— ieSamplineTime [ stWinderAvdsiny =  iostWinderSistion
amount per rotation of rev Gontrdl setting of r
i_dAmountOn sRev SAWnder Ot e iestWinderContral
Asis setling of raw
i_eline AsisPos Actial ([ st¥inderioss e o stWinder juis
Seting of winder—
§ StWinderDicCalc e i.stDisCaloCon fis
Avis setling of rew
[ stWinderkods e io st Winder iz
Seting ofline axis
[ stlinedds = o stLine Avis

Rewinder tension taper calculztion
CNW TaperT ension.{

Rewinder inertis torque cal
_CMW WinderinerfiaTorgue 1

Rewinder Fiction forque calculation
TNV Winde rFriction Torque 1

Start fension confr

CNW_T aperT ensicn

Start tension contr

GV WindernertisTorque

{ bWdTensionCHrl_jmm i.bEN obEND {bWdTensionDtrl_jmmm i bEN o bENO § {bWdTensionCirl i.bEN o bEND
ue of e Gument velocity of
[ e iuTaperiode abOK [ eWdDisAct e ieDishctval obOK § § eWinderspd i_eWinder Velocity abOK
Gurrent walue of re= maximum roll—dismeter [mm]
eWdDisAct = |eDisActval B [ stWinderDisCalcMuDis = LehaDis obErr | i_eCoulombTorque =
minimum roli-diame ter [ma]
190 J— i_eUpperLimit LUl [ stWinderDiaCslcMinDia = ielnsideDis cuEmid | i_eWiscousoef cuErmid
Current value of ta Setiing of roll width Inertia torque ofres Friction torque of re
E— ielowerlimit  o.eTensionTaper @:— iewidh oelnertiaTrq =={ eWdlnertiaTrg ) TRUE i_bTableT ype o.eFricinTry == eWdFrictionTrg )
Sething ofroll density Table of Ficticn to
} i_eTsperRatio @:— i_eDensity { stwdFrictonT ol i_sFriction TrqThl

Start tension contr

CNY_ WinderFriction Torque

Setling of machine -

§ i_eStartDis eWdMechalnartin = i eJMachine
Setling of moter in-
§ i_ehtaDis eWdhotornartia e i_sdMotor

Taper table of rewic-

StWdTaperThl el i_StTaperTabl

Setfing of gear ratio

eWdGearatio e i_eGearatio

Cumrent acoderati~

elineACCACtWal e i_eAooActial
10 -I iedesAdi

i_eDechd|

BMEdge position axis control (Edge Position Axis Control)
Refer to "Page 150 Edge position axis control".

HEWeb break detection (Web Break Detect)
Refer to "Page 150 Web break detection".
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INVPreOperation (Preparing operation, line operation control)

The axis to be used for the PreOperation program of the basic project is changed to the inverter.

ESimple Motion module start processing
Always ON while the CPU is running

Simple Motion Module Start Process

Motion madule ready
MotionReady 1
MotionReady

TRUE i_bEN o bEND

i_bAmplesshode

(—

HServo ON processing of each axis
When Preparing operation (bOpeReady) turned on in the GOT screen, the servo ON processing of each axis is performed.

I Servo ON Processing

Unwinder axie servoON Main axis servoON
Unwinder InvServoO N Manfxis ServoON
Cperation ready T Operation ready B Servo on of line axs
bOpeReady = ibEN o bEMO bOpeReady = ibServoON obSerwoON =" bLineServoON
Axis setting of unwr-- Servo on of unwind--- Setting of line axis
stlniiinder Acigl m— stfxis o bServoON " blnidServo oM ] [ stlinefixis ]— in_sthuxis
Rewinder axie servoON Edee control axis servoCl
RewnderhwServoON EgPosCirl_fxis_ServoO N
Operation ready Tl Qperation ready 2ol Seryo on of edes-
b0 peReady = i DEM o bEND b peReady 1bServoON  obServoON ===bEePosCirlSerwl N
Axis setting of rew--- Servo on of rewind--- Setting of edee co—
stinder xichy = | sthxis o bSerwON == bWdSerwoON [ stEdsPosicis  p— i stixis

HError reset processing of each axis

[ Error Reset Processing

Unwinder error reset Main axis error reset Rewinder axis emor-- Edee control axis e~
Un'WinderlnwError Reset Maindixis Error Feset Rewinder InvErrorReset EePosCir |Error Resst
Reset error INWErrorReset Reset error MotionErrorReset Reset error INWErrorReset Reset errar MotionErrorReset
ibReset bErrReset = ihReset ibResat i bReset
Az setting of urwe Setting of line axis s setting of rew Settihg of edee com
istAxis stLinefxis — 0 sthxs isthxis insthAxe
| E— |
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HLine operation start processing
When Start Line operation (bLineOpeStart) turns on in the GOT screen and the current rewinder diameter is equal to or
smaller than the rewinder diameter for stopping line, the line operation starts.

[ Line Operation Procescing
Opetation ready Servo on of unwind'=*  Serwo on of line axic  Servo on of rewind - Servo on of edger Status of web break Enabke line oper ation
bOpeReady blUniWdSerwo OM bLineServalM bWdSer vo OM bEpcSerwON witlebBreak3t.1 bLneCpedk
I ] | ]l L ] L ] L ] L I/I {3
I LI | LI | LI | LI | LI | L | A
L he Operation Start/Stop Processing

Stat Line operation Unwinder control b= Man axie in speed* Rewinder control N+ Edge control acis = Last rewinder diame=*

I bl heQpeStart bUnWinderCirlOk bl neSvSpdMod bRewhder CtrlOK bEpcSpdMad bWdl heStpDia Start line axis
] L ] | ] L ]l L ] L Iy
[ 1| 1 | 1 | 11| 1 | 171 bl ne fxieStart
Start Line operation
HUIELE Last rewinder diame=- bLineOpeStat
SM400 = EN ENO bidL neStpDia

inder diameter fom:

elidL neStpDia =1

Gurrent value of re-—

edDiafict =2
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INVHMI_IF (Touch panel I/O processing)

The processing for displaying the GOT screen is performed.
SAHMID_IF

1

Z

d SSSAAEES A AAEES Serwa Status Wonitor SASSSASSSEEESEAEEESLSEE AL ES
43 (* Save index registers ¥)

i owBlkp F18:=818;

B wBkp_Z18:=418;

7

BE (% Unwinder Servo Status Momitor *)

= IF (G_stnlinkIEF.knR#[H341) THEN SfError status flag Check
1 wlrnwdSwBt =25/ b larn

118 ELSIF (G_stnlinkIEF-hnRE[HO3]Y THEN //RYZ Check

12 wlnwdSvSt :=15//Servo OH

13i| ELSE

14 wlnwdswit :=0;

15:LEND _IF;

16! blUnwdSvSpdMod = bUnWinderCtrl0K;

17

183 (% Main &xis Servo Status Monitor #)
19 Z19:=stlinefxis.Start10;
20: F18:=i(stlineftxis.buisho-11%100;

21

2PEIF UDZ19%¥G2477218.7 THEN

23 wlinedwit =2/ b larn

ZAELSIF UDZ19%GZ2477218.1 THEM

25 wlineSwit:=1;//Serva OH

26| ELSE

27 wlhineSwit:=0;

PRILEND_IF;

290 QUTCUOZ19%¥G247T218.2 AND NOT UODZ19¥GR477718.3 bLinelSvipdiad);//Speed Hode
1]

I\ (x Rewinder fxis Servo Status Monitor #)

328 Il9:=stWinderfxis.startI0; Indexes the start /0O number and axis number for specifying the buffer memory addresses
330 FBi=(stWinderdyis.feisho-12%100; of the Simple Motion module of the rewinder axis.
34

AEEIF (G_strLinkIEF.bnRE[HTAT) THEM SfError status flag Check

36 wldSwit o225/ larn

37 ELSIF (G stnlinkIEF.bhnR#[H431) THEW //RY? Check

38 widswit o=l //Servo ON

38| ELSE

40 wildSwit 120

41:LEND_IF;

42: bWdSvTraMod = bRewinderCtr|OK;

43

440 eTensionCudVal:=eWdTensionSetYal*eWdTensionTaperdct 3/ /Connand Tension Monitor

451 UOZ19%¥G32779 := REAL_TO_INT(eWdTensiaonSetVal ®10.00;//Tarzet value of rewinder tension

4G Tension setting for the simulator

470 elnyTrafictial = ( INT_TO_REAL(WORD _TO_INT(ulnwTrafctVal)) * stWinderCtrl.eVinderfatedTry) 4 1000.0;

Creates a torque monitor value.

1 98 5 APPLICATION PROGRAM EXAMPLE
5.5 Inverter



403 (% Edege Position Control dwis Servo Status Monitor *)

508 Z18:=stEdgePoshxis.Start10; Indexes the start I/O number and axis number for specifying the buffer
1P FlBi=(stEdzePoshxis. Auisho-1)%100; memory addresses of the Simple Motion module of the edge position axis.
Y

B3 IF UOZ109¥G2477218.7 THEN

54 wEgPosChrlSvit =2/ M larn Edge position axis status (WEgPosCtrISvSt)

54 ELSIF UDZ19¥G2477218.1 THEN Alarm: 2,

5 wEePosChrlSvSt =13/ Servo ON Servo ON: 1,

57 FLSE Servo OFF: 0 *Un\G2477: Md.108 Servo status 1

o wEzPosChrlSvit :=0;

BALEND_IF;

BO: OUT(UOZ19%¥G24T7218.2 AND NOT UOZ19¥G2477218.3,0hE=PosCtr|Spdiad) s/ Speed Hode

fil

B2 DFROM(TRUE,stEdzePostyis.Startl0, (2400+(stEdzePoshxis.Axisho-1)%1000,1,dEePosCtriPoshetial); M?”“‘“fahe%“"e”t
B3 eEgPosCtriPoshctVal :=DINT TO REAL(dEzPosCtr Poskctyal)/10000.0;//Pasition Honitaor value of the edge

position axis.
GRE (% Load index registers %)

gg %} g ixgts:g g : Reads the backed up index register values.

BR: AL ESAE Contral data Set SASSASAASAAEE

0@ 0+ Winder Control *)

f1i stWinderCirl.eVinderfatedTra:=eldRatedTry; Inputs the rated torque and gear ratio of the rewinder axis.
T2: stWinderCtrl.elinderGearRatio:=eWdGearRatio;

T3 dlinderfmountOneRey := 8192 = REAL_TODINT(stWinderCtrl.eWinderGearRatiod;//[Pulsel

T4 dUnwinderdmount Onefley := 8192 = REAL_TO_DINT (stUnYinderCtrl.e¥inderGearRatio);//[Pulsel

75 Pulse amount per rotation of rewinder/unwinder axis

INVFrictionTorqueMeasurement (Rewinder axis mechanical loss torque measurement)

When the START switch (bWdFrTbIMake) in the GOT screen is touched, the torque of the rewinder axis is measured without
rolls installed (five points of up to the maximum rotation speed) and the torque table for mechanical loss torque compensation

is created.

At this time, the inverter starts the speed control operation, and the speed command for the measurement controls the inverter
from the inverter speed interface FB (CCIEFINVSpdIF).

The torque uses the torque monitor value acquired from the inverter.

Rewinder axis friction torque measurement Rewinder axis Inverler speed comm:-
SRS | PSS | B CINV Frict on Terquehe ssurement | RewinderhySp dIF
Start messuremen-: bdSe el hRawlndar\NJTrq\”‘ (A T it COIEFINVS pdlF
{ DWdFIToiMake | | | 1} = o bEND LbEN o bEND
J Reminder speed condrol Mo
[ 5 J— iehumPaint b0k, = i_eCommandiielocity cbOK —  bReminderNVERdFOK |
[ 500 J— ieMeasureTime abComp = EN END o.bErr
Start measurement
[ 100 J— iedocslerstion obErr | d —{  BMIFrThMake | ouErTid
Se thng of maximu- _
[ eWdSpdiex e ieMsxvelocity o.uErrd c_eWindervelocity
Rerinder Inverter-
[ eimiTroActvel  — i eTragActyel a_eCommand veloity o.dWinde PasAatival
Setiing ofrated tor Table of Ficon tor Contrdl setting of e
[ eWdRstedTry  |— i_eMatorRatedTrg ostFriction TrqThl —  stWiFrictoaTbl 1) [ stingerCtrl  j— in_stWin derControl
Az setting ofrem
5 J— i.eSsmplingTime [ stwinderidsing f— io_stWinderS tation
Asis setling of rew:
[ stinderdods e istivis
Reminder axis inverter forque monitor Inverter speed con'
RewindsHnuTrqhanitor InvSpdTrghod sChe
Start messuremen- Imianiter Serva on of regind | ™EPTraModeChE
§ bWdFTbiMake = i bEM o bEND Stert measwemen | bWdServeON e iBEN  cbEMO
Rewinder Inverter: bWdFrThiMake
[ 7 — iuMoitorCode  oubonitorDats =l ulmiTrgActial ) I 1} LbMC
Asds sething ofrew Auds setting ofrem:
{ stWinderisising — i sthss [ stWinderiodsing — istavis
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INVExample FB

This FB is for using the MELSEC iQ-R simple motion converting FB library with FR-A800-GF.
When FR-A800-GF is set to the speed control mode or torque control mode, it can be used with the FBs of the converting

library in the following combinations.

Converting library (CNV_TensionControl_R) compatible list

Item

FB name

Description

Compatible FB

Speed control
FB

Torque control
FB

CCIEFINVSpdIF | CCIEFINVTrglF

Tension control CNV_WinderTensionVelocityCtrl Tension sensor feedback velocity control O —
CNV_WinderDancerVelocityCtrl Dancer feedback velocity control O —
CNV_WinderTensionTorqueCtrl Tension sensor feedback torque control — @]
CNV_WinderTensionSensorlessCtrl Tension sensorless torque control — O
CNV_DrawCitrl Draw control A —

Velocity generator CNV_LineVelocityGenerator Line velocity generator A —

Roll diameter calculation CNV_DiaCalcVelocity Roll diameter calculation (Velocity ratio O O

method)

CNV_DiaCalcThickness Roll diameter calculation (Web thickness
integration method)

CNV_DiaCalcFeed Roll diameter calculation (Feeding length
method)

Torque compensation CNV_WinderlnertiaTorque Inertia compensation torque calculation — —
CNV_InertiaCalc Load inertia ratio calculation — —
CNV_WinderlnertiaRatioTorque Inertia compensation torque calculation — —

(Motor inertia ratio)
CNV_WinderFrictionTorque Friction compensation value calculation — —
CNV_FrictionTorqueMeasurement Friction torque measurement O —

Tuning function CNV_WinderGainChange Gain change — —
CNV_TaperTension Taper tension — —
CNV_PIDControl PID control (with Tension PI Gain auto — —

tuning)

Additional function CNV_EdgePositionCitrl Edge Position Control A —

CNV_WebBreakDetect

Web break detection

O: FB that can be combined directly

/\: Requires the signal unit conversion

—: FB which needs not to be combined

Pointp

For each FB of CCIEFINVSpdIF, CCIEFINVTrqglF, the device set for link refresh must be assigned to the global
label for the control of CC-Link IE Field of the inverter.
Refer to the following and set the global label according to the refresh setting of the system to use.

(==~ Page 193 User device setting (global label setting)

200
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HRotation direction setting

Set WinderType depending on the equipment. To switch an equipment to upper unwinding < lower unwinding or upper

rewinding < lower rewinding, switch WinderType to 0 < 2 or 1 < 3.

Input a negative (-) speed command to the line speed input to perform rewinding with the unwinder axis or unwinding with the

rewinder axis.

Setting

Installation direction of
the motor

Equipment operation

WinderType: 0 (Forward unwinding)

@
®

Upper unwinding

Lower unwinding

®

Lower unwinding

@¢

Upper unwinding

WinderType: 1 (Forward rewinding)

®

Lower rewinding

@T

Upper rewinding

®
®

Upper rewinding

Lower rewinding

WinderType: 2 (Backward unwinding)

®

Lower unwinding

®

Upper unwinding

@
®

Upper unwinding

Lower unwinding

WinderType: 3 (Backward rewinding)

®
®

Upper rewinding

Lower rewinding

dal” da” da” dal

®

Lower rewinding

@T

Upper rewinding
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CCIEFINVSpdIF (CC-Link IE Field inverter speed control interface)

HEName
CCIEFINVSpdIF

EFunction overview

Item

Description

Function overview

Performs speed control with the inverter.

Symbol

Execution command

Velocity command

Setting of winder control

Setting of winder station

CCIEFINVSpdIF

B:i_bEN

E: i_eCommandVelocity

DUT: io_stWinderControl
DUT: io_stWinderStation

o_bENO :B
o_bOK:B
o_bErr:B

o_uErrld :UW
o_eWinderVelocity :E

o_dWinderPosActVal :D
io_stWinderControl :DUT

io_stWinderStation :DUT

Executing

Normal operation

Error completion

Error code

Winder velocity

Current position of winder
Setting of winder control

Setting of winder station

Applicable hardware and | Applicable module RD77GF
software Applicable CPU MELSEC iQ-R series CPU module
Engineering software GX Works3

Description language ST language

Number of steps 1325 steps (For the macro type)

FB dependence None

Function description Sends the velocity command to the inverter specified by the setting of winder station.
The inverter needs to be set to the speed control.
Returns the winder velocity controlled by the inverter and the number of cumulative pulses of the encoder mounted to the motor

axis as the current position of the winder.

Compiling method Macro type, subroutine type

FB operation type Real-time execution

Restrictions and Any of FR-A8BAP/FR-A8APR/FR-A8AL/FR-A8TP is required as the built-in encoder connection option.

precautions The inverter is used for the vector control with encoder. The following parameter setting is required.
No. Name Setting value | Remarks
144 Speed setting switchover 100 + number | Set the parameter to the rotation speed setting.
of motor poles
180 RL terminal function selection 23 Set the parameter to the pre-excitation input command.
191 SU terminal function selection 33 Set the parameter to the RY2 (Preparing operation
completion 2) output.
541 Frequency command sign selection | 1 Set the range within -3276.8 to 3276.7 r/min.
800 Control method selection 0 0: Speed control
802 Pre-excitation selection 1 1: Servo lock
811 Set resolution switchover 1 Unit setting of the speed setting value 0.1 r/min
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HLabels

* Input labels

Name Label name Data type Read Setting Initial Description
timing™ | range value
Execution command | i_bEN Bit |_| — — Executes the FB while it is on.
Velocity command i_eCommandVelocity | Single precision |_| (-3276.8/gear | — Velocity command to the inverter [r/min]
real number ratio) to The gear ratio should be the value
(3276.7/gear specified in the setting of winder control.
ratio)
*1 [1]: Always, T: Only when the FB is started
* Output labels
Name Label name Data type Value to Description
be held"?
Executing o_bENO Bit — Turns on while Execution command is on.
Normal operation o_bOK Bit — Turns on while the FB is normally operating.
Error completion o_bErr Bit — Turns on when an error has occurred in the FB.
Error code o_uErrld Word [Unsigned] — The error code of the error that has occurred in the

FB is stored.
(Refer to "Page 282 List of Error Codes".)

Winder velocity

o_eWinderVelocity

Single precision real
number

Current value of winder velocity [r/min]'3

Current position of
winder

o_dWinderPosActVal

Double word [Signed]

Current rotational position of the winder axis [Pulse]

*2  O: The value is held after the FB stops. —: The value is cleared after the FB stops.
*3 A conversion error occurs since it is not controlled with the ration speed but with the frequency inside the inverter.

* |/O labels
Name Label name Data type Description
Setting of winder io_stWinderControl WINDER_REF Refer to the setting of winder control.
control
Setting of winder io_stWinderStation AXIS_REF Refer to the setting of winder station.
station
Setting of winder control (WINDER_REF structure)
Name Label name 1/0 | Data type Read Setting Initial | Description
timing™ | range value
Winding method wWinderType IN Word [Signed] T Oto3 — Rewinding/unwinding setting
0: Forward unwinding
1: Forward rewinding
2: Backward unwinding
3: Backward rewinding
(For details, refer to "Page 201 Rotation direction
setting")
Gear ratio eWinderGearRatio | IN Single precision | T 0.0< — Gear ratio (Motor side/load side)
real number
PLG option WINVPLGOption IN Word [Signed] T 1,2 — Specifies the type of the built-in encoder
specification connection option used by the inverter.
1: FR-A8AP/FR-A8APR/FR-A8AL (built-in option)
2: FR-A8TP (control terminal block option)
Setting of winder axis (AXIS_REF structure)
Name Label name 1/0 | Data type Read Setting Initial | Description
timing*4 range value
Axis number AxisNo IN Word [Unsigned] | T 110120 — Used reading the axis number as the station
number.
The station number occupied in the motion
mode cannot be used.
Start 10 number StartlO IN Word [Unsigned] | T OH to FEH — Installation address of the Simple Motion
module (Upper three digits of four digits
(hexadecimal))

*4 []: Always, T: Only when the FB is started
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CCIEFINVTrqlF (CC-Link IE Field inverter torque interface)

HEName
CCIEFINVTrqIF

EFunction overview

Item

Description

Function overview

Performs torque control with the inverter.

Symbol

Execution command
Torque command

Velocity limit

Setting of winder control

Setting of winder station

CCIEFINVTrqlF

B:i_bEN
E: i_eCommandTorque

E: i_eVelocityLimit

DUT: io_stWinderControl
DUT: io_stWinderStation

o_bENO :B
o_bOK:B
o_bErr:B

o_uErrld :UW
o_eWinderVelocity :E
o_dWinderPosActVal :D
io_stWinderControl :DUT
io_stWinderStation :DUT

Executing

Normal operation

Error completion

Error code

Winder velocity

Current position of winder
Setting of winder control

Setting of winder station

Applicable hardware and
software

Applicable module

RD77GF

Applicable CPU

MELSEC iQ-R series CPU module

Engineering software

GX Works3

Description language

ST language

Number of steps

1677 steps (For the macro type)

FB dependence

None

Function description

Sends the torque command and velocity limit to the inverter specified by the setting of winder station.

Returns the winder velocity controlled by the inverter and the number of cumulative pulses of the encoder mounted to the motor

axis as the current position of the winder.
The inverter needs to be set in the torque control.

Compiling method

Macro type, subroutine type

FB operation type

Real-time execution

Restrictions and
precautions

Any of FR-ABAP/FR-A8APR/FR-A8AL/FR-A8TP is required as the built-in encoder connection option.
The inverter is used for the vector control with encoder. The following parameter setting is required.

No. Name Setting value | Remarks
144 Speed setting switchover 100 + number | Set the parameter to the rotation speed setting.
of motor poles

180 RL terminal function selection 23 Set the parameter to the pre-excitation input command.

191 SU terminal function selection 33 Set the parameter to the RY2 (Preparing operation
completion 2) output.

541 Frequency command sign selection | 1 Set the range within -3276.8 to 3276.7 r/min.

800 Control method selection 1 1: Torque control

804 Torque command source selection | 5 Use the setting value of Pr.805. By 0.01%

807 Speed limit selection 0 Use the speed command setting value for the speed limit.

811 Set resolution switchover 1 Unit setting of the speed limit value 0.1 r/min

1113 Speed limit method selection 9999 Speed limit mode 1

1114 Torque command reverse selection | 0 Regardless of the operation command (STF/STR) of the
inverter, the positive torque command generates the
(Forward rotation in power running mode/reverse
rotation in regenerative mode, and the negative torque
command generates the Reverse rotation in power
running mode/forward rotation in regenerative mode).
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HLabels

* Input labels

Name Label name Data type Read Setting range | Initial Description
timing"! value
Execution command | i_bEN Bit |_| — — Executes the FB while it is on.
Torque command i_eCommandTorque Single precision |—| (-3.2768*rated — Torque command value for the inverter
real number torque*gearratio) [N-m] (Motor axis conversion)
to (3.2767*rated The gear ratio and rated torque should
torque*gear ratio) be the values specified in the setting of
winder control.
Velocity limit i_eVelocityLimit Single precision |—| (-3276.8/gear — Velocity limit value for the inverter [r/min]
real number ratio) to (3276.7/ (Motor axis conversion)
gear ratio) The gear ratio should be the value
specified in the setting of winder control.
*1 [1]: Always, T: Only when the FB is started
+ Output labels
Name Label name Data type Value to Description
be held"?

Executing o_bENO Bit — Turns on while Execution command is on.
Normal operation o_bOK Bit — Turns on while the FB is normally operating.
Error completion o_bErr Bit — Turns on when an error has occurred in the FB.
Error code o_uErrld Word [Unsigned] — The error code of the error that has occurred in the

FB is stored.
(Refer to "Page 282 List of Error Codes".)

Winder velocity

o_eWinderVelocity

Single precision real
number

Current value of winder velocity [r/min]'3

Current position of
winder

o_dWinderPosActVal

Double word [Signed]

Current rotational position of the winder axis
[Pulse]

*2  O: The value is held after the FB stops. —: The value is cleared after the FB stops.
*3 A conversion error occurs since it is not controlled with the ration speed but with the frequency inside the inverter.

* |/O labels

Name Label name Data type Description

Setting of winder io_stWinderControl WINDER_REF Refer to the setting of winder control.
control

Setting of winder io_stWinderStation AXIS_REF Refer to the setting of winder axis.
station

Setting of winder control (WINDER_REF structure)

Name Label name 1/0 | Data type Read Setting Initial | Description
timing™ | range value
Winding method wWinderType IN Word [Signed] T Oto3 — Rewinding/unwinding setting
0: Forward unwinding
1: Forward rewinding
2: Backward unwinding
3: Backward rewinding
(For details, refer to "Page 201 Rotation
direction setting")
Gear ratio eWinderGearRatio | IN Single precision T 0.0< — Gear ratio (Motor side/load side)
real number
Rated torque eWinderRatedTrq IN Single precision T 0.0< — Rated torque of motor [N-m]
real number
Inverter PLG option WINVPLGOption IN Word [Signed] T 1,2 — Specifies the type of the built-in encoder
specification connection option used by the inverter.
1: FR-A8AP/FR-A8APR/FR-A8AL (built-in
option)
2: FR-A8TP (control terminal block option)
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Setting of winder axis (AXIS_REF structure)

Axis number AxisNo IN Word [Unsigned] 1to 120 Used reading the axis number as the station
number.
The station number occupied in the motion
mode cannot be used.

Start 10 number StartlO IN Word [Unsigned] OH to FEH Installation address of the Simple Motion

module (Upper three digits of four digits
(hexadecimal))

*4 []: Always, T: Only when the FB is started
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ExamplePrgCtrl FB

This section describes the FBs added for the inverter control. For the basic program example and common FBs, refer to
"Page 156 ExamplePrgCtrl FB".

INVServoON

RYn8, which is the remote IO output, is turned on in the inverter specified by the setting of winder station as the servo-on (pre-

excitation) command.

This FB receives the RY2 signal of the inverter from RXn3, which is the remote 10 input, and sends it back as the servo-on
status.

For the inverter, the following parameters needs to be set.

+ "[Pr.186] CS terminal function selection" = 23

* "[Pr.191] SU terminal function selection" = 33

INVServoO M 1
INVServoON
Execution command (Bit) ibEM o bEMO Executing (Bit)
Setting of winder station (AXIS_REF) i_=tfriz o bSerwl M Servo ON status (Bit)

INVErrorReset

Turning on the reset command turns on the error reset request (RY(n+3)A) in the inverter specified by the setting of winder

station.
When the inverter is not in the error status, the reset is not executed.

INWErrorResat 1
INWErrorReset
Reset (Bit) i bReszet
Setting of winder station (AXIS_REF) =t Bz

INVMonitor

Acquires the monitor data specified by the monitor code of the inverter specified by the setting of winder station.

For the format, such as the unit, of the monitor code and monitor data, refer to the following.
[T1IFR-A800 INSTRUCTION MANUAL (DETAILED)

INwhionitor 1
Ny hanitor
Execution command (Bit) D i bEN o bEND Executing (Bit)
Monitor code (Word [Signed)]) ¥ i uhioritorCode o_uboritorCata Monitor data (Word [Signed])
Setting of winder station (AXIS_REF) i stAxis

5 APPLICATION PROGRAM EXAMPLE

5.5 Inverter 207



INVSpdTrqModeChg

Turns on RYn5, which is the remote 10 output, in the inverter specified by the setting of winder station as the control mode
switch (MC) command.

For the inverter, the following parameters needs to be set.

* "[Pr.185] JOG terminal function selection" = 26

+ "[Pr.800] Control method selection" = 2, 102

IMSE T rofviadeCha 1
IMNWSEd T rofviodeChe
Execution command (Bit) i_hE o_bENO Executing (Bit)
Mode change command (Bit) i bhAC
Setting of winder station (AXIS_REF) | stéuis

Operation procedure

The operation procedure is same as the following.
[~ Page 158 Operation procedure
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6 GOT APPLICATION SCREEN EXAMPLES

Precautions

* To utilize these screen examples for an actual system, sufficiently confirm that the screens will not cause system control
problems on user's own responsibility. Examine the positions where interlock conditions are required in a target system and
add them.

» There are slight differences in color and layout between the actual screens and the screens described in this manual.
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6.1 Screen Layout

Screen transition (All screens)

The following shows the screen transition of all screens.

* When a GOT is started, the start logo screen appears first. For details, refer to "Page 217 Start logo screen”.

« After the start logo screen has appeared, the Home screen appears. However, when the GOT is started for the first time,
the Language Setting window screen appears after the start logo screen has appeared. For details of the operation of when
the GOT is started for the first time, refer to "Page 217 Operation to be performed when the GOT is started for the first

time".
* For the screen transition common in all screens, refer to "Page 211 Screen transition (Common)".

lStart logo screen l
Explanatory note ———

y G Main screen
E Home screen l
CONVERTING - Window screen

Operation monitor Line operation setting

Unwinder setting Graph

Rewinder seing 1 eel.chance

Reel change
Rewinder setting 2 operating status

[ Fo

[Operation monitor ]

[Reel change setting] [Reel change operating status] _

Pattem Select/Register

1| pecoeroni g [~
2| pecoeroit a0
3 AECDEFGHI KL
| pocoeril A0
5 | pecoeriI L[]

- = s

P ) ==

PR T 113 [Tl o= e

Cursor information
2015/10/06 13:48:09

Line speed 0.0 mimin
inwinder spet

When the Pattern Select/Register window screen or the Cursor information window screen has been
displayed and the screen is switched to another main screen, the window screen will be closed and switched

to the touched main screen.
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Screen transition (Common)

The following shows the screen transition common in all screens.

» Touching the globe mark switch displays the Language Setting window screen for language switching.

» Touching the date and time display area displays the Clock Setting window screen.

* When a GOT system alarm has occurred, touching the system alarm message display area that is to be displayed at the
bottom of the screen displays the GOT system alarm reset window screen.

CONVERTING

Language Setti

Operation monitor Line operation setting

English

Unwinder setting Graph
— 3 (FE)
i ; eel change
Rewinder setting 1 setting
Reel change

Rewinder setting 2

o Clock Setting
System alarm message display area |

2015/04/07 12:35:40

operating status

0 Set
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6.2 Basic Screen Layout

The following shows the basic layout of a main screen.

(2) Date and time (3) Language

(1) Title display area display area setting area

(4) Function area

(5) Main menu display area

(6) System alarm message display area

(1) Title display area

Displays the title bar.

For details, refer to "Page 215 Title bar".

(2) Date and time display area

Displays the current date (upper side) and time (lower side). Touching this display area displays the Clock Setting window
screen.

For details of the Clock Setting window screen, refer to "Page 217 Clock Setting window screen".

(3) Language setting area

Touching the globe mark switch displays the Language Setting window screen.

For details of the Language Setting window screen, refer to "Page 216 Language Setting window screen".
(4) Function area

Displays the screen of each function.

For details, refer to "Page 218 Base Screen".

(5) Main menu display area

Displays the screen transition switches to display each main screen.

For details of the main menu switches, refer to "Page 215 Main menu".

(6) System alarm message display area

A oo B [ B
rim mimin | W | W
n —winding |[Last rewinder n Initial windingn —ainding
Diameter ||diameter diametar Diameter
mm mm mm

Uriwinder Rewinder Rewindar

Dancer
position

Initial winding
diametar

When a GOT system alarm occurs, a system alarm is displayed overlapping the bottom of the screen that is being displayed.
For details of the GOT system alarms, refer to "Page 216 GOT system alarm".
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6.3

Description of Common ltems

Descriptions of character colors

The following table lists colors used for numerical values and characters displayed as setting values or current values.

Character Background | Description Application example
colors colors
White Black Displays target data values. The values can be changed using the key
windows to be displayed when the display area is touched. The addition/ Upper limit m
subtraction switches can also be used to change the values. e
Black — Displays target data values. The values cannot be changed.

Dancer position
10,0 mm

Switch

The following table lists switches used in common.

Display

Details

e

Touch this switch to display the Language Setting window screen.

Touch this switch to display the Clock Setting window screen.

Touch this switch to add a value to the numerical value to be input.
Touch and hold this switch to continuously perform the operation.

Touch this switch to subtract a value from the numerical value to be input.
Touch and hold this switch to continuously perform the operation.
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Key window

Use the following user creation key windows for inputting numerical values and characters. For types of the key windows,
refer to the following.

Object Type of key window Window screen
Numerical value input Decimal key window W-30010
Character input Uppercase alphabets + Numerical values W-30020
Lowercase alphabets + Numerical values W-30021
Symbols + Numerical values W-30022

Numerical value input

Numerical values can be input using the numeric keypad (GOT-standard key window).
The input range is displayed at the bottom of the input value area.

== |NFUT =
DEL <1

Character input

» Characters displayed on each switch can be input.

 To input a space, touch the "SP" switch.

» Touch the "abc" or "ABC" switch to switch the key window to the alphabet key windows for character input.
» Touch the "@" switch to switch the key window to the symbol key window for character input.

BEUppercase alphabets + Numerical values/Lowercase alphabets + Numerical values
X]

123456789012 123456789012

9 0 DEL | 2 E Sl Gl il e 9 ' 0 JEL
<1 1z

123456789012

g 0 DEL

<1 1=
A Y

4
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Title bar

The title bar is displayed as follows in all screens.

CONVERTING

* The title of the currently-displayed screen is displayed in (1).
» The date and time are displayed in (2). When the date and time display area is touched, the Clock Setting window screen
appears. On the window screen, year, month, date, hour, minute, and second can be changed. For details of the Clock

Setting window screen, refer to "Page 217 Clock Setting window screen”.
» Touching the globe mark switch in (3) displays the Language Setting window screen. The display language can be
switched. For details of the Language Setting window screen, refer to "Page 216 Language Setting window screen".

Main menu
Touching a switch with a main screen name jumps to the corresponding screen. The blue switch indicates the screen being
displayed.
<Main menus>
Main menu 1
ﬁ Operation Unwincer Rewinder Rewinder
rranitor setting setting 1 setting 2

Main menu 2

Reel change
ﬁ Eats Graph F{eileftlifnge aperating
g status
<List of switches>
Switch Description

Touch this switch to return to the home screen.

Touch this switch to jump to each screen.

HEWiﬂdEf When a switch other than the one of the screen being displayed is touched, the switch color changes to blue and the
setting 1 screen of the touched switch is displayed.

Touch this switch to return to the previous screen.

J Up to 10 previous screens are kept in the screen history.
Touch this switch to switch the screen to the main menu 2.
=
Touch this switch to switch the screen to the main menu 1.
Lt
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GOT system alarm

If a GOT system alarm has occurred, a system alarm message is popped up at the bottom of the screen as follows. The
system alarm message is displayed running from right to left of the screen at a low speed in the order of the occurrence date
and time, comment, and detailed information.

The GOT system alarm message is displayed in the language set in the Language Setting window screen. However, if no
PLC CPU has been connected or the PLC CPU is off when the GOT is started, a GOT system alarm message is displayed in

English.

When a system alarm has occurred, touching the system alarm message display area displays the GOT system alarm reset
window screen.

» Touch the [OK] switch when you reset the system alarm. The system alarm that cannot be reset is not cleared even though
the [OK] switch is touched.
» Touch the [Cancel] switch when you do not reset the system alarm.

» Even though the main screen is switched while the GOT system alarm reset window screen is being displayed, the GOT
system alarm reset window screen is not closed but still displayed.

Window screens common in all screens

The following explains window screens common in all screens.

Language Setting window screen

Switches the language displayed in the screen.

Language Setting

(1) Touch this switch to switch the language to Japanese.
(2) Touch this switch to switch the language to English.
(3) Touch this switch to switch the language to Chinese (Simplified).

Point >

While the Language Setting window screen is being displayed, switches in the main screen cannot be
operated.
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Clock Setting window screen

Changes the current date and time.

Clock Setting

Okang 2015/04/07 12:35:40

(3) — P
T

(5) (6)
(1) Date/time data addition switch
Touching an addition switch (year, month, date, hour, minute, second) adds one to each value.
(2) Date and time setting
Sets the date and time (year, month, date, hour, minute, and second).

The following shows the input range of each item.

* Year: 2000 to 2099, Month: 01 to 12, Date: 01 to 31

* Hour: 00 to 23, Minute: 00 to 59, Second: 00 to 59

(3) Date/time data subtraction switch

Touching a subtraction switch (year, month, date, hour, minute, and second) subtracts one from each value.
(4) 0 Set switch

Sets 0 for second.

(5) [Set] switch

Touching this switch sets the current date and time and closes the window screen.

(6) [Cancel] switch

Touching this switch closes the window screen without reflecting the set date and time.

Point >

If setting the date and time that does not exist in the date and time setting (Ex: 2015/2/30) is attempted,
touching the [Set] switch closes the window screen without reflecting the set date and time. At that time, a
GOT system alarm occurs and "Clock data input out of range" is displayed in the system alarm message
display area.

6.4 When the GOT is Started

Start logo screen

In the start logo screen that is to be displayed when the GOT is started, the iQ Monozukuri logo appears at the center of the

Operation to be performed when the GOT is started for the first
time

When the GOT is started for the first time, the Language Setting window screen appears after the start logo screen has

appeared. Select a language.
For details of the Language Setting window screen, refer to "Page 216 Language Setting window screen".
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6.5

Base Screen

The following table lists base screens.

Screen No. Screen title Description Reference
30000 Home Home screen Page 218
30050 Header Title bar Page 215
30100 Operation monitor Operation monitor screen Page 219
30200 Unwinder setting Unwinder setting screen Page 223
30300 Rewinder setting 1 Rewinder setting 1 screen Page 226
30400 Rewinder setting 2 Rewinder setting 2 screen Page 228
30500 Line operation setting Line operation setting screen Page 231
30600 Operation graph Graph screen Page 234
30700 Reel Change1 Reel change setting screen Page 237
30800 Reel Change2 Reel change operating status screen Page 239

Home screen

After the GOT is started, the Home screen appears first. Touch a switch to switch the screen to each screen.

(1) —»

CONVERTING

2) —»

‘) —»

4) —»

(5) —»

(1) Title bar

Operation monitor

Unwinder setting

Rewinder setting 1

Rewinder setting 2

Line operation setting || €—— (6)
Graph <«—
Reikﬁ?ﬁ; o <4+—@®)
op?e?(;![iﬁgasqg?us 4+— )

@ iQMnnmmeri

In the Home screen, the application package name, "CONVERTING" is displayed at the center of the title bar.

(2) Operation monitor switch

Touch this switch to switch the screen to the "Operation monitor" screen.

(3) Unwinder setting switch
Touch this switch to switch the screen to the "Unwinder setting" screen.

(4) Rewinder setting 1 switch

Touch this switch to switch the screen to the "Rewinder setting 1" screen.

(5) Rewinder setting 2 switch

Touch this switch to switch the screen to the "Rewinder setting 2" screen.

(6) Line operation setting switch

Touch this switch to switch the screen to the "Line operation setting" screen.

(7) Graph switch

Touch this switch to switch the screen to the "Graph" screen.

(8) Reel change setting switch

Touch this switch to switch the screen to the "Reel change setting" screen.

(9) Reel change operating status switch

Touch this switch to switch the screen to the "Reel change operating status" screen.
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Operation monitor screen

The operation of the whole line can be monitored, and the dancer control signals can be turned on/off and the line operation

can be started/stopped. Basic setting values of Unwinder setting/Operation setting/Rewinder setting can be monitored and
input.

Operation monitor

Weh Break. dgirziipe% SO0, Omm \

Wincing 500 Omm

diameter

—
|
O
Line speed  Edge Position Tension
A0, Omsmin 0. 5mm 100, 0N > Displ
: splay area
Unwinder speed Edge Sensor Taper ratio Rewinder speed splay
100, 00 rfmin Dancer position 0. 5mm 100, 0% 1000, 00 rmin
0.0mm Cutput torgue
25,00 Nm
Freparing operation Dancer contral Line operation Tension contral
. = - Errar
Umwinder setting Operation setting Rewinder setting
e QDA oo oeed A oo EEHDA
mm | W mmin | W N Setting area

Initial winding m —winding |[[Last rewinder m . Initial winding m —vinding
diameter Diameter ||diameter diameter Diameter
mnm

Unnwind Rewind Rewind e
mi | s | et [ [ @
Display area
(15) (16) (18) (21) (19) (5)
o L |
m@'_%g'fj 800.Onmf |y ([web Break o Indling 1500, Omm 4—: @

diameter...

;Liné"éﬁé'é'. Edge PoaVan Tension/

|50.Dmfmin| | 0. 5mm| | 100, 0|

Edae Sensor Taper ratio CHewini EF“SH.E.E::
I O,5mm| TUU.U%I |100.00 rfminlﬂ— (8)
\ Cytput torcue

25 00 N |€—— (9)

Lnwincer spee WL :
(1) —P 1100, 00 rerin Dancer positio
. Omm I

(3) _y

FPreparing operation Cancer contral Line operation Tension contral

T : o

(1) (10) “4) (12) (20) (13) (6) (22)
(1) Unwinder speed

Displays the unwinder speed during operation.

(2) Winding diameter

Displays the winding diameter at the unwinder side during operation.
(3) Dancer position

Displays the dancer position during operation.
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(4) Line speed

Displays the line speed during operation.

(5) Tension

Displays the tension during operation.

(6) Taper ratio

Displays the taper ratio during operation.

(7) Winding diameter

Displays the winding diameter at the rewinder side during operation.

(8) Rewinder speed

Displays the rewinder speed during operation.

(9) Output torque

Displays the output torque during operation.

(10) Dancer control switch (ON/OFF)

Touching the [ON] switch enables the dancer control.

Touching the [OFF] switch disables the dancer control.

When one of the switches is touched, the lamp at the bottom of the switch turns on in red.
(11) Preparing operation switch (ON/OFF)

Touching the [ON] switch enables the preparing operation.

Touching the [OFF] switch disables the preparing operation.

When one of the switches is touched, the lamp at the bottom of the switch turns on in red.
(12) Line operation switch (START/STOP)

Touching the [START] switch starts the line operation.

Touching the [STOP] switch stops the line operation.

When one of the switches is touched, the lamp at the bottom of the switch turns on in red.
(13) Tension control switch (ON/OFF)

Touching the [ON] switch enables the tension control.

Touching the [OFF] switch disables the tension control.

When one of the switches is touched, the lamp at the bottom of the switch turns on in red.
(14) Unwinder axis (Monitor display)

Monitors the status of the unwinder axis during operation.

Application example Description

[Rotation arrow display]

The flashing arrow indicates that the operation is being performed (during dancer control).

[Servo status display]

The O at the center of the unwinder indicates the status with the color change.
:wUnwdSvSt

0 (White): Servo OFF [Servo normal]

1 (Green): Servo ON [Servo normal]

2 (Red): Servo error

[Winding diameter]
Displays the status of the winding diameter by changing the size of a circle.

The size of a circle (diameter) changes on ten scales depending on the winding diameter value.
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(15) Dancer position (Monitor display)
Monitors the status of the dancer position during operation.

Application example

Description

it

[Dancer position]
Displays the status of the dancer position by moving up and down O.
The dancer position of a circle (diameter) is moved up and down on ten scales depending on the dancer position value.

(16) Main axis (Monitor display)
Monitors the status of the main axis during operation.

Application example

Description

[Arrow display]
The flashing arrow indicates that the operation is being performed (during velocity control).

_:_

[Servo status display]

The O above the line speed indicates the status with the color change.
:wLineSvSt

0 (White): Servo OFF [Servo normal]

1 (Green): Servo ON [Servo normal]

2 (Red): Servo error

(17) Rewinder axis (Monitor display)
Monitors the status of the rewinder axis during operation.

Application example

Description

[Rotation arrow display]
The flashing arrow indicates that the operation is being performed (during torque control).

[Servo status display]

The O at the center of the rewinder indicates the status with the color change.
wWdSvSt

0 (White): Servo OFF [Servo normal]

1 (Green): Servo ON [Servo normal]

2 (Red): Servo error

[Winding diameter]
Displays the status of the winding diameter by changing the size of a circle.
The size of a circle (diameter) changes on ten scales depending on the winding diameter value.

(18) Edge position axis (Monitor display)
Monitors the status of the edge position axis during operation.

Application example

Description

”

[Servo status display]

The O of the edge position axis indicates the status with the color change.
::wEgPosCtrISvSt

0 (White): Servo OFF [Servo normal]

1 (Green): Servo ON [Servo normal]

2 (Red): Servo error

(19) Edge Position

Monitors the current position value of the edge position axis.

(20) Edge Sensor

Monitors the value detected by the edge sensor.
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(21) Web Break Detect (Monitor display)
Monitors the status of the web break detection during operation.

Application example Description

::wWebBrkSt

Wah Brealk O 0 (Black): Normal

1 (Yellow): Web break alarm
2 (Red): Web break error

(22) Error Reset switch
Resets a web break error, motion error, and servo error.

Setting area

(23) (26) (29)

Unwinder setting ¢ Operation setting ¢ Rewinder setting ¢

Tension m A

| W

—inding

Dancer

A .
position m L Line speed

I'ﬂl'ﬂv

—winding ||Last rewinder

<[>

Initial winding Initial winding

diameter Diameter || diameter diameter Diameter
p £ £t
(24) (25) (27) (28) (30) (31)

B Unwinder setting

(23) Dancer position

Sets the target position for the dancer control of the unwinder axis.

Touching the numerical value display area displays a numeric keypad. Input a value.

Touching the A/V switch increases/decreases the current setting value in increments of 0.1 mm.

(24) Initial winding diameter

Sets the initial winding diameter of the unwinder axis.

Touching the numerical value display area displays a numeric keypad. Input a value.

(25) —» Winding diameter switch

Touching this switch sets the initial winding diameter value for the winding diameter of the unwinder side.

HOperation setting

(26) Line speed

Sets the speed of the line operation.

Touching the numerical value display area displays a numeric keypad. Input a value.

Touching the A/V switch increases/decreases the current setting value in increments of 0.1 m/min.

(27) Last rewinder diameter

Displays the last rewinder diameter of the line operation.

Touching the numerical value display area displays a numeric keypad. Input a value.

(28) Last rewinder diameter attainment lamp

Once the rewinder axis attains the last rewinder diameter, this lamp turns on (in green) and the line operation stops.

ERewinder setting

(29) Tension

Sets the target tension for the tension control of the rewinder axis.

Touching the numerical value display area displays a numeric keypad. Input a value.

Touching the A/V switch increases/decreases the current setting value in increments of 0.1 N.

(30) Initial winding diameter

Sets the initial winding diameter of the rewinder axis.

Touching the numerical value display area displays a numeric keypad. Input a value.

(31) —» Winding diameter switch

Touching this switch sets the initial winding diameter value (Rewinder setting) for the winding diameter of the rewinder side.
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Unwinder setting screen

Setting values of Target dancer position Setting/Winding diameter calculation setting/PID Control setting/Gain Auto Tuning
can be monitored and input. In Gain Auto Tuning, the auto tuning can be started or stopped and auto tuning results are

displayed.

Unwinder setting

Target dancer
position Setting

Winding diameter
calculation setting

PID Control setting

Proportional
o faterial gain Kp
Upper limit m thickness Integral
mm i time Ti
Target Maximum winding m Differential
position diameter time Td
mn
- i Cwutput
Lower limit m Minimum winding Upper limit
diameter
00 Cutput
Winding diameter lawer limit
calculation during - -
staring speed Gain Auto Tuning
Amplitude
Auto Tuning
Upper- — - - b
it Hys 0,00 mm
Target- — - (R ! N
s Auto Tuning Kp 0.21
[P - results Ti 1418 ms
Lower - — - O— - —-
Lse
f q ' Ling
Cperation Rewinder Rewinder .
ﬁ : ’ - operation = J
I monitor setting 1 setting 2 setting

Target dancer position Setting

Target dancer
position Setting

Upper limit

Target
position

Lawar limit

Upper - -

Target- -

Lower - - —O— -

(1) Upper limit

Displays the upper limit value of Target dancer position Setting.

Touching the numerical value display area displays a numeric keypad. Input a value.
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(2) Target position

Displays the target position value of Target dancer position Setting.

Touching the numerical value display area displays a numeric keypad. Input a value.
(3) Lower limit

Displays the lower limit value of Target dancer position Setting.

Touching the numerical value display area displays a numeric keypad. Input a value.

Winding diameter calculation setting

winding diameter
calculation setting

Waterial
thickness

i
Maximum winding ¢
diameter m ®)
i
Minimum winding
diameter m‘ (6)
i

Winding diameter
calculation during | IR d— (7)

starting speed i

(4) Material thickness

Displays the material thickness of Winding diameter calculation setting.

Touching the numerical value display area displays a numeric keypad. Input a value.
(5) Maximum winding diameter

Displays the maximum winding diameter of Winding diameter calculation setting.
Touching the numerical value display area displays a numeric keypad. Input a value.
(6) Minimum winding diameter

Displays the minimum winding diameter of Winding diameter calculation setting.
Touching the numerical value display area displays a numeric keypad. Input a value.
(7) Winding diameter calculation during starting speed

Displays the winding diameter calculation during starting speed of Winding diameter calculation setting.
Touching the numerical value display area displays a numeric keypad. Input a value.

PID Control setting

PID Control setting

Proportional m <
gain Kp (8)

Intearal
tirne Ti
Differential
time Td
Cutput
upper limit

Output
loweer limit

(8) Proportional gain Kp
Displays the proportional gain Kp of PID Control setting.
Touching the numerical value display area displays a numeric keypad. Input a value.
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(9) Integral time Ti

Displays the integral time Ti of PID Control setting.

Touching the numerical value display area displays a numeric keypad. Input a value.
(10) Differential time Td

Displays the differential time Td of PID Control setting.

Touching the numerical value display area displays a numeric keypad. Input a value.
(11) Output upper limit

Displays the output upper limit of PID Control setting.

Touching the numerical value display area displays a numeric keypad. Input a value.
(12) Output lower limit

Displays the output lower limit of PID Control setting.

Touching the numerical value display area displays a numeric keypad. Input a value.

Gain Auto Tuning

Gain Auto Tuning
Amplitude
Auta Tuning
Hys 0,00 4—I..n (15)
o . Kp 0.21 €————(16)
uto Tuning _|
results Ti 1418 ¢————

(17)
—(18)

(13) Amplitude

Sets the amplitude of the gain auto tuning.

Touching the numerical value display area displays a numeric keypad. Input a value.

(14) Auto Tuning switch (START/STOP)

Touching the [START] switch starts the auto tuning.

Touching the [STOP] switch stops the auto tuning.

When one of the switches is touched, the lamp at the bottom of the switch turns on in red.

(15) Auto Tuning results Hys

Displays an auto tuning result (Hys).

(16) Auto Tuning results Kp

Displays an auto tuning result (Kp).

(17) Auto Tuning results Ti

Displays an auto tuning result (Ti).

(18) Auto Tuning results switch (Use/Non-use)

When the [Use] switch is touched, the values of Auto Tuning results are used at the line operation.
When the [Non-use] switch is touched, the values of Auto Tuning results are not used at the line operation.
When one of the switches is touched, the lamp at the bottom of the switch turns on in red.
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Rewinder setting 1 screen

Setting values of Tension setting/Winding diameter calculation setting/PID Control setting can be monitored and input.

Rewinder setting 1

Tension setting Winding diameter PID Control setting
calculation setting

Fropaortional m
haximum winding m gain Kp
Target diameter Integral
i time Ti m ms
Minirmum winding m Differential
diameter time Td n ms
i
Cutput £ e
upper limit = U
| | -5.00]
[avweer limit
1
(TS 1T
i ; : Line
Cperatian Lnwinder Rewinder .
ﬁ I manitar setting setting 2 DEE{EESH > I J

Tension setting

Tension setting

(1) Target
Displays the target value of Tension setting.
Touching the numerical value display area displays a numeric keypad. Input a value.
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Winding diameter calculation setting

Winding diameter
calculation setting

4— 2)
4— ®)

Maximum winding
diameter

Minimum winding
diameter

(2) Maximum winding diameter

Displays the maximum winding diameter of Winding diameter calculation setting.
Touching the numerical value display area displays a numeric keypad. Input a value.
(3) Minimum winding diameter

Displays the minimum winding diameter of Winding diameter calculation setting.
Touching the numerical value display area displays a numeric keypad. Input a value.

PID Control setting

PID Control setting

Proportianal
gain kKp
Integral
time Ti
Differential
time Td
Cutput
upper limit

Cutput
lawer limit

(4) Proportional gain Kp

Displays the proportional gain Kp of PID Control setting.

Touching the numerical value display area displays a numeric keypad. Input a value.
(5) Integral time Ti

Displays the integral time Ti of PID Control setting.

Touching the numerical value display area displays a numeric keypad. Input a value.
(6) Differential time Td

Displays the differential time Td of PID Control setting.

Touching the numerical value display area displays a numeric keypad. Input a value.
(7) Output upper limit

Displays the output upper limit of PID Control setting.

Touching the numerical value display area displays a numeric keypad. Input a value.
(8) Output lower limit

Displays the output lower limit of PID Control setting.

Touching the numerical value display area displays a numeric keypad. Input a value.
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Rewinder setting 2 screen

Setting values of Inertia calculation setting can be monitored and input. In Mechanical loss setting, the automatic
measurement can be started or stopped. In Taper ratio setting, data in Taper ratio setting (taper ratio and winding diameter)

can be saved as a pattern and loaded from existing patterns.

Inertia calculation setting

hdotar mm’” kgmez  Gear ratio Roll width

Machine mxmw ka2 {motor side.load side) Material specific

gravity
Mechanical loss setting Taper ratio setting
Automatic measurement SEIFIEEE T =iz nEme Pattern
Taper ratio COMNYERT | MG Select/Register
Mechanical  Maximum % A
lass torgue  rotation speed  Rated torgue 0.0
Mm remin
0.0 0.0 EE e

0.0

0.0

__0.0] . """"" """ """""" ; Winding

0.0 Rotation : : 0 : M
: ; speed | pm——] e O SO O
0.0 ! ! ! g - m f : ; i .
0 000 _owmn _ ol ol oN oN ok
) ] ) Line
Ciperatian Unwincler Fewindear .
ﬁ I rronitar setting setting 1 DES{EES” P J

Inertia calculation setting

(1) 3) )

Inertia calculation sitty l l

Motor |mlx1m~4 Kgm~z  Gear ratio |m| Roll width
: {motar side.load side) Material specific
Machine |-%@|x‘l 0n-4 Kgm"2 granity i
) (3)
(1) Motor

Displays the motor value of Inertia calculation setting.

Touching the numerical value display area displays a numeric keypad. Input a value.
(2) Machine

Displays the machine value of Inertia calculation setting.

Touching the numerical value display area displays a numeric keypad. Input a value.
(3) Gear ratio

Displays the gear ratio of Inertia calculation setting.

Touching the numerical value display area displays a numeric keypad. Input a value.
(4) Roll width

Displays the roll width of Inertia calculation setting.

Touching the numerical value display area displays a numeric keypad. Input a value.
(5) Material specific gravity

Displays the material specific gravity of Inertia calculation setting.

Touching the numerical value display area displays a numeric keypad. Input a value.
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Mechanical loss setting

Mechanical loss setting l

Automatic measurement

(6)
Mechanical\ Maximum
loss tarque \mitat peed
R

3 rmin

T | e ,
oof
O
ooy : i Rotation
: : : i speed
0 0 : ; : j Ny

0 0 0 0 0 |rmin

(10)

(6) Maximum rotation speed

Displays the maximum rotation speed of Mechanical loss setting.

Touching the numerical value display area displays a numeric keypad. Input a value.

(7) Rated torque
Displays the rated torque of Mechanical loss setting.

Touching the numerical value display area displays a numeric keypad. Input a value.

(8) Automatic measurement switch (START/STOP)
Touching the [START] switch starts the automatic measurement.
Touching the [STOP] switch stops the automatic measurement.

When one of the switches is touched, the lamp at the bottom of the switch turns on in red.

(9) Graph Y axis display (Mechanical loss torque)

Displays values of the graph axis (Mechanical loss torque).
(10) Graph X axis display (Rotation speed)

Displays values of the graph axis (Rotation speed).
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Taper ratio setting

(11) (12)

Taper ratio setting l
Pattern name
EEEEE——— Fattern
Taper ratio COMVERT | MG .I Select/Register

0.0 beebr s b Winding
: : : : diameter

(11) Pattern name

Displays the pattern name loaded/saved (registered) in the Pattern Select/Register window screen.
(12) Pattern Select/Register switch

Touching this switch displays the Pattern Select/Register window screen.

For details, refer to "Page 246 Pattern Select/Register window screen”.

(13) Graph Y axis display (Taper ratio)

Displays values of the graph axis (Taper ratio).

Touching the numerical value display area displays a numeric keypad. Input a value.
(14) Graph X axis display (Winding diameter)

Displays values of the graph axis (Winding diameter).

Touching the numerical value display area displays a numeric keypad. Input a value.
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Line operation setting screen

Settings of the line operation (Line speed, Acceleration, Acceleration smoothing jerk, Deceleration), edge position, and web

break detection can be configured.

Line operation

setting

Line speed

100, O G

Acceleration

smoothing m {rmin) £ 5h2
Jerk

]

Jerk Acc Jerk

Acceleration )
Ao frmsminy f =

P PR E—
Jerk, Cec Jerk

Deceleration )
Dec {rsmin F =

Edge Position Control Web Break Detect
Feta ™™ 0.05 wm [y mn | aeval  107.0 N Cmaval 1000
Seciantaal 0. 00 EUNNAAN - 0.0 UM,

Al 0.0 [CURTY Lowar Limt
‘[?r:ﬂeegtl?:l uopuéglrﬂlimit DI ngi:rtiE?mitmN ﬁlfet‘[gresis m“
Eﬂ:%ual mms I(g\?x}gru}imit e Ef.ﬁ?r“fi?mtmrd Bty vz
ﬁ I Cperation Lnwinder Rewinder Rewinder I
ronitar setting setting 1 setting 2

Line speed setting

Line speed
(1)_>fmin

“4)

Acceleration —
smnothing(mrmin]f 32
Jerk

—p- !
Jerk Acc Jerk

,"J'lcceIera"l}“lggU_ml_nil_ljjr \
(2)

(1) Line speed

Displays the line speed of Line speed setting.

Touching the numerical value display area displays a numeric keypad. Input a value.
(2) Acceleration Acc

Displays the acceleration of Line speed setting.

Touching the numerical value display area displays a numeric keypad. Input a value.
(3) Deceleration Dec

Displays the deceleration of Line speed setting.

Touching the numerical value display area displays a numeric keypad. Input a value.
(4) Acceleration smoothing Jerk

Displays the acceleration smoothing jerk of Line speed setting.

Touching the numerical value display area displays a numeric keypad. Input a value.
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Edge Position Control

Edge Position Control

5 Edoe Senszor FiD,
(5) =P act. val mm Limit
Edge Senszar REY.

(6) — > Sef yal. "““ Limit

(9) _> ;';Dir!l:l?{r’gund ) nrnds 1mm
Integral Cutput 4— (12
(10 —P tirne Ti upper limi L
Differential Output P 4— (13)
(1 — time Td e lirnit |

(5) Edge Sensor Act. Val.

Displays the value (Edge position from the line center position) detected by the edge sensor.

(6) Edge Sensor Set Val.

Sets the target value of the edge sensor in the edge position control.

(7) FWD. Limit

Sets the forward end position of the edge position axis.

(8) REV. Limit

Sets the recession end position of the edge position axis.

(9) Proportional gain Kp

Sets the proportional gain value of the edge position control (velocity PID control).

(10) Integral time Ti

Sets the integral time of the edge position control (velocity PID control).

(11) Differential time Td

Sets the differential time of the edge position control (velocity PID control).

(12) Output upper limit

Sets the upper limit value of the velocity command in the edge position control (velocity PID control).
(13) Output lower limit

Sets the lower limit value of the velocity command in the edge position control (velocity PID control).
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Web Break Detect

Web Break Detect

(1) —p J2ISEN 0970 consten 100.0 & 19

Crmd.Val.
> Tension
(16) Lpper Limi

> Dewiation Alarm
(18) Upper L|mlm Hysteresis

(19) _>DEV|at|D_n : 0 Delay Time

|0 [
| <—

(14) Tension Act.Val.

Displays the value detected by the tension detector.

(15) Tension Cmd.Val.

Displays the tension command value of the tension control (rewinding).
(16) Tension Upper Limit

Sets the tension upper limit value to detect a web break.

(17) Tension Lower Limit

Sets the tension lower limit value to detect a web break.

(18) Deviation Upper Limit

Sets the deviation upper limit value between the tension command value and the current value of tension to detect a web
alarm.

(19) Deviation Lower Limit

Sets the deviation lower limit value between the tension command value and the current value of tension to detect a web
alarm.

(20) Alarm Hysteresis

Sets the hysteresis value for the deviation upper/lower limit values at a detection of a web alarm.

(21) Delay Time

Sets the delay time for the deviation upper/lower limit values at a detection of a web alarm.

6 GOT APPLICATION SCREEN EXAMPLES 2
6.5 Base Screen 33



Graph screen

Displays the line speed, unwinder/rewinder speed, dancer position, and tension in one historical trend graph. The data
collected and accumulated in an SD memory card with the logging function is displayed in the historical trend graph. The
current and past information can be displayed in the graph to use the accumulated data.

When no SD memory card has been inserted, sampling of graph data will stop in about 10 minutes.

Point

<<Inputting the upper limit values and lower limit values of the graph axis (Line speed, unwinder/rewinder

speed, dancer position, and tension)>>
The input ranges of the upper limit values and lower limit values do not change depending on each input

value.
Always input an upper limit value larger than a lower limit value so that the lower limit value does not exceed

the upper limit value.
The intermediate value is automatically calculated from the set upper limit value and lower limit value and

displayed.

Unwinder
Line  Rewinder Dancer
speed position  Tension

(2) — g

mrin

@—> <)

(6) — P 15410

06 13:57 12 115/10/06 13:58 02 —— (7)

Zoom | Zoom Page | Scroll | Cursar | Cursar | Scrall | Page Update 8
+ |-l c|e]| 2|2 |||l € >
9) —» = |_ine speed Unwinder speed Fewinder speed == Dancer position Tensian
Feel change
A |- e e | Cran a
status

(1) Graph setting

Displays the line speed, unwinder/rewinder speed, dancer position, and tension in one graph.

The vertical axis of the graph is based on the line speed, and the unwinder/rewinder speed, dancer position, and tension are
tuned for the axis width of the line speed (graph calculation).

The points that indicate the latest values are always at the right end of the graph.

Touching the graph being drawn displays the cursor in the touched area and displays the Cursor information window screen.
For details of the Cursor information window screen, refer to "Page 245 Cursor information window screen".
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[Logging setting] The following table lists the settings.

Set Details
Logging ID 30000
Logging name CNV_Ldgging
Power failure holding The GOT holds data at a power failure.
Logging method File saving mode
Number of logs in a file 43200 logs (for 12 hours)
Logging trigger 1 second cycle (10 x 100 ms)
Number of buffering logs to be stored 600 logs (for 10 minutes)
Logging data The following shows data to be logged.
* Line speed ::eLineSpdAct
» Unwinder speed ::eUnwdSpdAct
» Rewinder speed ::eWdSpdAct
« Dancer position ::eDancerPosAct
« Tension ::eWdTensionAct

(2) Graph axis display (Line speed)

Displays values of the graph axis (Line speed). (Upper limit value, intermediate value, and lower limit value from the top)
For the upper limit value and lower limit value, touching the numerical value display area displays a numeric keypad. Input
values.

(3) Graph axis display (Unwinder Rewinder speed)

Displays values of the graph axis (Unwinder Rewinder speed). (Upper limit value, intermediate value, and lower limit value
from the top)

For the upper limit value and lower limit value, touching the numerical value display area displays a numeric keypad. Input
values.

(4) Graph axis display (Dancer position)

Displays values of the graph axis (Dancer position). (Upper limit value, intermediate value, and lower limit value from the top)
For the upper limit value and lower limit value, touching the numerical value display area displays a numeric keypad. Input
values.

(5) Graph axis display (Tension)

Displays values of the graph axis (Tension). (Upper limit value, intermediate value, and lower limit value from the top)

For the upper limit value and lower limit value, touching the numerical value display area displays a numeric keypad. Input
values.

(6) Graph display end position date/time

Displays the latest display end position date and time.

(7) Graph display start position date/time

Displays the latest display start position date and time.

(8) Switches for graph display

Touch switches for a historical trend graph. The following table lists the operations to be performed when each of the switches

is touched.
Switch Description
Zooms in the time axis of the graph with reference to the axis of new data.
Zoam
Zooms out the time axis of the graph with reference to the axis of new data.
Z0anm This operation can be performed only when the time axis has been zoomed in from the default display.
—
Moves the graph to the left by page.
Page
Moves the graph to the left.
Scroll
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Moves the cursor to the left by one second.
Cursar Moves the cursor in the direction of old data.

’

Moves the cursor to the right by one second.
CUFsOr Moves the cursor in the direction of new data.

:

Moves the graph to the right.

Scrall

i

Moves the graph to the right by page.

Page

;

Displays the latest data.

pdate

5

(9) Graph color for graph display
The following figure shows line colors and line types in the graph of Line speed, Unwinder/Rewinder speed, Dancer position,
and Tension.
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Reel change setting screen

Setting values of Reel change can be monitored and input.

Reel change setting

Lnwinding
axis select

T . Touch rall
Turn notification m Turret-Waiting R
] P operation time
diameter - axis distance Corection -
. Cutter
Diameter at Faoll edge sensor N ‘
. = operation time
reel change start installation angle Reqree COMECHON ot
Turret Contact-Cut m
turning speed , position
rrnin mrn
During reel change _
weaiting reel Contact Talpe m
o time sensar angle
degree
During reel change
waiting reel
dec time
Reel change
ﬁ Eats operating J
status
Setting
(7) (8)
Unwinding
axis select
@) | Touch rall
Turn notificatiori m Turret-¥aiting BUER [ n 1
diameter axis distance Dperatlt_un time ¢ )
3) m— carrectian =
Diameter at Foll edge sensor Egg-?artion time n 4— (12)
reel change start installation angle Corection o

4
“) Turret '\ m Contact-Cut
turning speed position

During reel change
waiting reel
acc time

Contact-Tape
sensar angle

During reel change
waiting reel
dec time

(1) Unwinding axis select

Sets the current axis for unwinding.

When one of the switches is touched, the lamp at the bottom of the switch turns on in red.
(2) Turn notification diameter

Sets the winding diameter to output the reel change start prealarm.

Touching the numerical value display area displays a numeric keypad. Input a value.
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(3) Diameter at reel change start

Sets the winding diameter where the reel change (turret rotation) is started.

Touching the numerical value display area displays a numeric keypad. Input a value.

(4) Turret turning speed

Sets the turret turning speed at the reel change.

Touching the numerical value display area displays a numeric keypad. Input a value.

(5) During reel change waiting reel acc time

Sets the time taken for the speed to reach the line speed at the startup of the waiting axis.
Touching the numerical value display area displays a numeric keypad. Input a value.

(6) During reel change waiting reel dec time

Sets the time taken for the speed to reach zero when the waiting axis has stopped.

Touching the numerical value display area displays a numeric keypad. Input a value.

(7) Turret-Waiting axis distance (for waiting reel diameter calculation)

Sets the distance between the center of the turret axis and the center of the waiting axis.
Touching the numerical value display area displays a numeric keypad. Input a value.

(8) Roll edge sensor installation angle (for waiting reel diameter calculation)

Sets the installation angle of the roll edge detection sensor.

Touching the numerical value display area displays a numeric keypad. Input a value.

(9) Contact-Cut position (for touch roll & cutter operating angle calculation)

Sets the distance between the contact point of the touch roll and the cutting point of the cutter.
Touching the numerical value display area displays a numeric keypad. Input a value.

(10) Contact-Tape sensor angle (for touch roll & cutter operating angle calculation)

Sets the angle between the contact point of the touch roll and the installation position of the tape detection sensor.
Touching the numerical value display area displays a numeric keypad. Input a value.

(11) Touch roll operation time correction

Sets the correction value to be multiplied by the time taken from the detection of adhesion tape to the start of the touch roll
operation.

Touching the numerical value display area displays a numeric keypad. Input a value.

(12) Cutter operation time correction

Sets the correction value to be multiplied by the time taken from the detection of adhesion tape to the start of the cutter
operation.

Touching the numerical value display area displays a numeric keypad. Input a value.
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Reel change operating status screen

The reel change operating status can be monitored and manual operation can

Reel change operating status

Operation
Reset

Unwinding reel status

Running axis [A-axis

Reel change

Preflarm s

Winding diameter

Reset

be performed.

RES
Reel change

Operation mode

q Feel change Auto
Araxis 2RO, 0 mm Start signal | Reset o 3 Reset _
B-axizs 200,00 mm Reel change
Waiting reel ready m forced execution
Turret position 0.0 degree
Waiting reel 9000 mm Tumet
diameter ' FiwD A-axis E-axis ‘ STOP Home position -
Touch roll angle 270.0) degree turning position position setting
) JOG operation Speed Busy
Cutting angle 220.0 degree P
A-axis mrfmin Forward |Reverse
Roll edge Diameter
detect calculation err E-axis mrfmin Forward |Reverse .
Cutter angle

Tape detect . N

. IS Gl i Bl .calculatlun err Turret rfrnin ’mlm .
Paste f Cut
\warning @e0e detect err Semvo ON/OFF Auxiliary
Reel change 8 A-avis m Turret lock
statis Stand-by :
Ereslarm B-axis m QFF Touch roll

.Fleel change start Turret m OFF Cutter

Reel change

Graph setting

ﬁlﬁ

Unwinding reel status

Unwinding reel status

B-axis

Running axis

Winding diameter
280, 0 mm

200,07 mm

A-axis

44—
44— 0

B-axis

(1) Running axis

Displays the current axis controlling the tension.

The lamp of the current axis controlling the tension turns on.
(2) Winding diameter

Displays the current winding diameter of A-axis.

(3) Winding diameter

Displays the current winding diameter of B-axis.
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Reel change operating status

Turret position 0,0 degree [ d—— @)
Waiting reel - 5
diameter 4_ ©)
Touch rall angle |270, 0 degree | €—— (6)
Cutting angle 220,00 degree 4+— 0
Foll edge Ciameter

(8) > detect calculation err ¢ 1

(@) ——p @rape detect sensr || @YU 21TE — (12)
Paste f Cut

(10) —P» g I.Tape detect err l{— (13)

Reel change -
(14) ——Pp status Stand-by

(15) —Ppt { IPreslarm
(16) —P, .F!eel change start I

(4) Turret position

Displays the current turret position.

(5) Waiting reel diameter

Displays the calculation result of the waiting reel diameter at the reel change.

(6) Touch roll angle

Displays the calculated angle of the waiting axis where the touch roll starts operating at the reel change.
(7) Cutting angle

Displays the calculated angle of the waiting axis where the cutter starts operating at the reel change.
(8) Roll edge detect lamp

This lamp turns on when the waiting reel diameter calculation sensor is detected.

(9) Tape detect sensor lamp

This lamp turns on when the adhesion tape detection sensor is detected.

(10) Paste / Cut warning lamp

This lamp turns on when the tape detection sensor cannot be detected while the waiting axis rotates one revolution after the
touch roll starts operating.

(11) Diameter calculation err lamp

This lamp turns on when a diameter calculation error has occurred at the reel change.

(12) Cutter angle calculation err lamp

This lamp turns on when a cutter operation angle calculation error has occurred at the reel change.
(13) Tape detect err lamp

This lamp turns on when no tape is detected at the reel change.

(14) Reel change status display

Displays the reel change status.

There are three types of status: "Stand-by", "Turret turning", and "Reel change".

(15) PreAlarm lamp

This lamp turns on when a prealarm of the reel change is output.

(16) Reel change start lamp

This lamp turns on when an alarm of the reel change is output.
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Operation

(7

Operation ¢

Reel change .
Preslarm . Reset |- ming Reset |—— (19)

Start signa'ﬂl Reset Zl::rslrchange Reset |— (20)

o [Lorr | PR

Touching this switch resets the prealarm of the reel change.
(18) Start signal reset switch
Touching this switch resets the reel change start signal.

(18)

Waiting reel ready

(17) PreAlarm reset switch

(19) Reel change warning reset switch
Touching this switch resets "Paste / Cut warning" that has occurred at the reel change.
(20) Reel change error reset switch

Touching this switch resets errors (diameter calculation error, touch roll angle calculation error, cutter angle calculation error)

that have occurred at the reel change.

(21) Waiting reel ready switch (ON/OFF)

Touching the [ON] switch changes the status of the waiting axis to the waiting reel ready status.
Touching the [OFF] switch resets the waiting reel ready status.

When one of the switches is touched, the lamp at the bottom of the switch turns on in red.

Reel change

Reel change

Qperation mode

UELDEIN | €— (22)
Feel change
i S0 e o

(22) Operation mode switch (Auto/Manual)

Selects a reel change operation mode.

Touching the [Auto] switch enables the auto mode.

Touching the [Manual] switch enables the manual mode.

Unless the turret lock is "Lock" and the touch roll and cutter are "Up", the auto mode is not enabled.
When one of the switches is touched, the lamp at the bottom of the switch turns on in red.

(23) Reel change forced execution switch

Touching this switch in the auto mode starts the reel change at a desired timing.
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Turret

Turmret
FwD ATz B-axis | Home position .
turning position pasition | STOR setting Executiaon

1 1

(24) (25) (26) (27)
(24) A-axis position switch
When this switch is touched in the manual mode, the turret performs the forward positioning operation so that A-axis moves to
the unwinding position.
(25) B-axis position switch
When this switch is touched in the manual mode, the turret performs the forward positioning operation so that B-axis moves to
the unwinding position.
(26) STOP switch
When this switch is touched while the turret is performing the forward positioning operation triggered by the A-axis position/B-
axis position switch, the turret axis is stopped.
(27) Home position setting execution switch
Touching this switch in the manual mode sets the current turret position to 0 degree.

JOG operation

JOG operation BEuay
A-axis Fornard |Reverse
B-axis Formward |Peverse .
Turret Fornard |Peverse .
(28) (29) (30) (31)
(28) Speed

Displays the JOG speed of each axis.

Touching the numerical value display area displays a numeric keypad. Input a value.

(29) Forward switch

Touching this switch in the manual mode performs the forward JOG operation of each axis.
(30) Reverse switch

Touching this switch in the manual mode performs the reverse JOG operation of each axis.
(31) Busy lamp

This lamp turns on in green when each axis is in operation.
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Servo ON/OFF

Servo ONSOFF

A-axis

B-axis

Turret

(32) Servo ON/OFF switches

Touching the [ON] switch in the manual mode individually sets each axis to the servo-on status.
Touching the [OFF] switch in the manual mode individually sets each axis to the servo-off status.
The servo on/off is also available in the auto mode only when the waiting axis has stopped.
When one of the switches is touched, the lamp at the bottom of the switch turns on in red.

Auxiliary
Auxiliary
Turret lock
Touch rall D owvn
Cutter Crovivn

(33) Turret lock switch (Unlock/Lock)

Touching the [Unlock] switch unlocks the turret lock.

Touching the [Lock] switch locks the turret.

When one of the switches is touched, the lamp at the bottom of the switch turns on in red.
(34) Touch roll switch (Down/Up)

Touching the [Down] switch lowers the height of the touch roll.

Touching the [Up] switch raises the height of the touch roll.

When one of the switches is touched, the lamp at the bottom of the switch turns on in red.
(35) Cutter switch (Down/Up)

Touching the [Down] switch lowers the height of the cutter.

Touching the [Up] switch raises the height of the cutter.

When one of the switches is touched, the lamp at the bottom of the switch turns on in red.
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6.6 Window Screen

The following table lists window screens.

Screen No. Screen title Description Reference
30000 GOT System Alarm Reset GOT system alarm reset window screen Page 244
30001 Language Setting Language Setting window screen Page 216
30002 Clock Setting Clock Setting window screen Page 217
30007 Footer 1 Main menu 1 Page 215
30008 Footer 2 Main menu 2 Page 215
30010 Key Window (Dec) Numerical input [Decimal key window] Page 214
30020 Key Window (ABC)_E Character input [Uppercase alphabets + Numerical values] Page 214
30021 Key Window (abc)_E Character input [Lowercase alphabets + Numerical values] Page 214
30022 Key Window (Symbol)_E Character input [Symbols + Numerical values] Page 214
30100 Cursor information Cursor information window screen Page 245
30200 Recipe Pattern Select/Register window screen Page 246
30201 Save confirmation Save confirmation window screen Page 248
30202 Del confirmation Deletion confirmation window screen Page 248
30203 Process result display Result display window screen Page 248

GOT system alarm reset window screen

Resets a GOT system alarm.

(1) )
When a GOT system alarm has occurred, touching the system alarm message display area (bottom of the screen) displays
this screen.
Touching the [OK] switch resets the system alarm and closes the window screen.
Touching the [Cancel] switch closes the window screen without resetting the system alarm.
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Cursor information window screen

Displays the date and time, line speed, unwinder/rewinder speed, dancer position, and tension at the position where the
cursor is placed in the graph in the Graph screen.
Cursor information

(1) — P 2015/ 10406 13: 4809
Line speed 0.0 rr‘ufmin @)

Unwinder speed D,[]Dlr!min ®)
. o d—(4)
Rewinder speed D,D[ﬁllnmm

Dancer position 0.44_|,.nm(5)
Tension ‘UDI‘N ——(6)

Ok 4¢——®

(1) Date and time display

Displays the date and time (year, month, date, hour, minute, second) at the position where the cursor is placed.
(2) Line speed

Displays the line speed at the position where the cursor is placed.

(3) Unwinder speed

Displays the unwinder speed at the position where the cursor is placed.
(4) Rewinder speed

Displays the rewinder speed at the position where the cursor is placed.
(5) Dancer position

Displays the dancer position at the position where the cursor is placed.
(6) Tension

Displays the tension at the position where the cursor is placed.

(7) [OK] switch

Touching this switch closes the Cursor information window screen.
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Pattern Select/Register window screen

Gives a pattern name to data of Taper ratio setting (Taper ratio/Winding diameter) input in the Rewinder setting 2 screen and
saves (registers) the data. A saved pattern name can also be selected to load or delete the data of Taper ratio setting (Taper
ratio/Winding diameter).

Pattern Select/Register
Pattern name
1 | ABCDEFGH | JKL E
2 | ABCDEFGH | JKL
3 | ABCDEFGH | JKL
4 | ABCDEFGH | JKL
5 | ABCDEFGHI JKL | ~ 'q—3)

<+—(2)

+—0)

Pattern
name

Load Save Delete

1
(5) (6) @)

The following table lists the settings of the recipe function.

Set Details

Recipe No. 30000

Recipe name CNV_Recipe

Recipe file A recipe file is used. (Write or load processing is performed.)
File type CSV file

Drive name A: Standard SD memory card

Folder name Package1\CNV_Recipe

File name CNV_Recipe(_****.CSV)

Devices from/to which recipes are loaded/saved | The number of blocks is 10. The following shows the device settings.
(registered) No.1::stWdTaperTbl.eTableY[0]
No.2::stWdTaperTbl.eTableY[1]
No.3::stWdTaperTbl.eTableY[2]
No.4::stWdTaperTbl.eTableY[3]
No.5::stWdTaperTbl.eTableY[4]
No.6::stWdTaperTbl.eTableX[0]
No.7::stWdTaperTbl.eTableX[1]
No.8::stWdTaperTbl.eTableX[2]
No.9::stWdTaperTbl.eTableX[3]
No.10::stWdTaperTbl.eTableX[4]

(1) Pattern name list display area

Lists the pattern names that have already been saved.

Up to five pattern names are listed in a page, and the page to be displayed can be switched using the pattern scroll up/down
switch. Up to 20 pattern names can be displayed.

Touching a saved pattern name highlights the selected pattern name and displays the pattern name in Pattern name.

(2) Pattern scroll up switch

The pattern scroll up switch appears when the number of saved pattern names is 6 or more and five of the 6th to 20th pattern
names are displayed in the pattern name list display area.

Touching this switch scrolls up the display in the pattern name list display area.
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(3) Pattern scroll down switch

The pattern scroll down switch appears when the number of saved pattern names is 6 or more and five of the 1st to 15th
pattern names are displayed in the pattern name list display area.

Touching this switch scrolls down the display in the pattern name list display area.

(4) Pattern name

Set a name for registering data in Taper ratio setting (Taper ratio/Winding diameter) as a pattern.

Alphabets, numbers, and symbols can be used for a pattern name and up to 12 characters can be input.

Touching the character display area of the pattern name displays a key window for character input. Input a pattern name.
Touching a pattern name displayed in the pattern name list display area also input a pattern name.

(5) [Load] switch

Touching this switch loads the data of the pattern name set in Pattern name to data in Taper ratio setting (Taper ratio/Winding
diameter).

After that, the Pattern Select/Register window screen is closed.

(6) [Save] switch

Touching this switch saves data in Taper ratio setting (Taper ratio/Winding diameter) with the pattern name displayed in
Pattern name.

(7) [Delete] switch

Touching this switch deletes the data of the pattern name displayed in Pattern name.

Precautions

The pattern names displayed in the pattern name list display area are not always listed in order of saving (registration). It
depends on the GOT internal processing. Even when a row in the pattern name list display area is touched, the pattern name
is highlighted, and a new pattern name is input and saved (registered), the pattern name is not always registered in the
touched row. It depends on the GOT internal processing.
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Save confirmation window screen

Displayed when data is to be saved with a new pattern name or with an existing pattern name.

Deletion confirmation window screen

Displayed when saved data is to be deleted.

Result display window screen

« Displayed when the [Load]/[Save]/[Delete] switch is touched and no pattern name has been set or the data of the specified

pattern name does not exist.

Failed t:
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 Displayed when the data deletion processing is normally completed.

+ Displayed when saving data is attempted and the number of registered patterns has reached the maximum number of
patterns to be registered (20 patterns).
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7  APPLICATION PROGRAM EXAMPLE
(FLAT ROLL)

This chapter describes the system configuration and program specifications of a program example for rewinding materials
with the winding core in the flat type using this application.

7.1 System Configuration

» AP20-CNV002AA-R16-77MS_FlatWind (SSCNETII/H)/AP20-CNV002AA-R16-77GF_FlatWind (CC-Link IE Field)

Simple Motion module

PLC CPU RD77MSO/RD77GFO
R16CPU )
Power suppl Analog input module
module PRy R60AD4 Servo amplifier
GOT2000 R61P MR-J4-0B/MR-J4-0GF

GT27**-V

Axis 1 Axis 2 Axis 3 Axis 4

Ethernet SSCNETII/H, CC-Link IE Field

SD memory
card
NZ1MEM-2GBSD

' ¥

Roller circumference = 500 mm Z\i/rlcr:]:rlrr\]fge:;or:ze
Roller diameter = 159.1549 mm (m==C - L — =2 =600 mm

Tension detector Edge position

axis

Roller circumference = 600 mm

Roller diameter = 190.9859 mm Winding core

1
1
I thickness = 1,0 mm
1
1
1

1
1
1
* ! M |
1 | .|
0to 100 N 1 Edge sensor!
Upper : -30 mm to +30 mm,
(500 mm) | (-10Vto 10V) 1
Gear ratio Oto10V 1
H « | Standard: 0 V 175 :
E . E A\ Gear
Gear ratio -.." *+x | Lower ratio
15 . £ Llimit: -10 v 15
*eens® | (-500 mm)
b - I Feeding axis
ancer ro Servo motor HG-[J
position
) . detection Speed control
Unwinder axis Rewinder axis
Servo motor HG-J Edge sensor Servo motor HG-J

Speed control Edge position axis Position control

(Nip roll: Lateral movement)
Ball screw pitch =5 mm
Servo motor HG-[I

Speed control
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7.2 Control Overview

The positioning of the virtual axis is started using the movement amount of the winding core circumference x number of

windings.

Input the command velocity of the virtual axis as a standard velocity (line velocity) to the FBs for velocity control of the
unwinder axis and feeding axis to perform the dancer feedback velocity control and tension sensor feedback velocity control
for the material feeding with the constant tension.

The rewinder axis performs the synchronous control using the cam pattern for the flat roll by inputting the virtual axis position
so that the material rewinder speed is constant (Line velocity).

The edge sensor detects material edges between the feeding axis and rewinder axis and edge position axis corrects a
horizontal deviation (Edge position control).

Positioning data (Virtual axis) CNV FlatWindingC
_FlatWindingCam***

Mo, |Operation pattern Control method | Aﬁ!:ﬁ;on Dehﬁl::;on Positioning address Command speed
1 0:END 02h:IMC Linear 1 0:1000 0:1000 1000000.0 pm 10000.00 mmjmin
<Positioning Comment > Cam generation for
T flat roll FB

Unit conversion of the rewinder
core circumference [mm] x
number of turns [x 0.1 um]

y

Cam pattern for the flat roll

Virtual axis ; -
(coordinate data expression)

360 degree
(Rewinder
axis)

l Feed speed

Unit conversion
[mm/min] — [m/min] Winding core circumference |
Lad
|
Line velocity
v 4
CNV_WinderDancerVelocityCtrl CNV_FeedTensionVelocityCtrl CNV_EdgePositionCtrl Synchronous control
. Virtual axis
Tension sensor | rr“g
Dancer feedback feedback velocity Edge position :
velocity control FB control FB (for control FB ' '
intermediate axis) |
Velocity Velocity Velocity -
command command command
Position
Feeding axis Tension detector command

Edge position axis _ _

. ) Dancer position Edge sensor Rewinder axis
Unwinder axis M

u f\

()Y
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7.3  Operation Specifications

* Line velocity: 10 m/min

* Line acceleration/deceleration time: 1000 ms
* Number of rewinding times: 50 times

« Material thickness: 0.05 mm

+ Material width: 100 mm

* Minimum unwinding diameter: 200 mm

* Maximum unwinding diameter: 1000 mm

+ Set tension: 10 N

7.4 cControl Specifications

Item Unwinder axis Feeding axis Rewinder axis Edge position axis
Axis number 1 2 3 4
Control mode Speed control Speed control Position control Speed control
(Cam control)

Detector Dancer roll Tension detector — Edge sensor
Tension gain auto tuning O O — —
Winding diameter calculation | Web thickness integration — — —

method
Direction Upper unwinding — Upper rewinding —
Control cycle 0.888 ms (RD77MS)/1.0 ms (RD77GF)
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7.5

Program Configuration

Language

The following languages are used in this program.

* Program comment: English

» Label comment: Japanese, English, Chinese (Simplified)

List of programs

Program name

Description Execution type

Describing method

Initial

Initial parameter setting Initial ST

PreOperation

Preparing operation, line operation control, and cam generation Scan FBD

* Preparing operation (Servo ON/OFF)
* Line operation control

« JOG operation, home position return
» Cam generation for flat roll

HMI_IF

Touch panel I/O processing Scan ST

TensionControl

Tension control main processing
+ Tension control (unwinder axis/feeding axis)
+ Edge position control

Event (144) FBD

FB

BCNV_TensionControl_R (Refer to "Page 46 FB LIBRARY".)

Item FB name Description Program
Activation CNV_Activation License activation PreOperation
Tension control CNV_WinderDancerVelocityCtrl Dancer feedback velocity control TensionControl

CNV_FeedTensionVelocityCtrl Tension sensor feedback velocity control

(Intermediate axis)

TensionControl

Roll diameter calculation CNV_DiaCalcThickness Roll diameter calculation (Web thickness integration TensionControl
method)
Tuning function CNV_PIDControl PID control (with Tension PI Gain auto tuning) TensionControl

Additional function

CNV_EdgePositionCitrl Edge position control

TensionControl

Flat roll CNV_FlatWindingCamMeasurement Cam generation for flat roll (Measurement method) PreOperation
CNV_FlatWindingCamCalc Cam generation for flat roll (Calculation method) PreOperation
Filters STD_Limiter Limiter TensionControl
BExamplePrgCtrl (Refer to "Page 262 ExamplePrgCtrl FB".)
FB name Description Describing Program
method
MotionReady Simple Motion module start processing ST PreOperation
ServoON Servo ON processing ST PreOperation
MotionErrorReset Error reset processing ST PreQOperation
JOG JOG operation processing ST PreOperation
DancerPos Dancer position A/D value conversion processing ST TensionControl
TensionAD Tension detector A/D value conversion processing ST TensionControl
EdgePos A/D value conversion processing at the edge sensor detection position ST TensionControl
PositioningDataSet Positioning data for line operation setting processing ST PreOperation
LineSpeedCalc Line speed conversion processing for tension control ST TensionControl
ReadCamData Cam data read for monitor ST PreQOperation
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7.6  Program Processing

Initial (Initial parameter setting)

Set event task starts, each variable's initial value, and constants.
+ Setting of execution cycle

* Setting of unwinder axis

+ Setting of feed axis

« Setting of rewinder axis

« Setting of edge position axis

« Setting of virtual axis

« Setting of line operation

PreOperation (Preparing operation, Start line operation, and Cam generation)

HEServo ON/OFF control

l Servo ON Processing
Iotion ready Axis 1 Seno ON Axis 2 Sernvo ORN
MotionReachy 1 o " d Serwo 0N SerwoOn_2
- peration ready
HieitiaiRe=eLy bOpeReady Tl Servo on of unwind= Fernhy Sernvo on of feed axis
SMa03 — iBEN o RENO —| iEZervoON o bSenmON i EEervoON o bZenmON bFeedSerm 0N
Axis settmg of unw:- Setting of feed axis |_
i bAmplesshode stUnWmderAms = in_stAxis io_stAxis
o] e i_uStartlO
Axis 3 Servo OM Axis 4 Servo ON
SeraON_3 SernwoOn4
Famaall Servo onof rewind:= el Servo onof edge
IEServoON o bSenmON bWieiServo ON IEEervoON o bSenmON
Axis satting of rew- Setting of edge oo~
stitfinde rAxis io_stAxis stEdgePosfxis lo_stAxis
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HLine operation start processing
The tension control or line operation is started with the switch on the GOT screen.

Line Opersfion Processing

Operation resdy Servo on ofunmind=r  Serwoon of feed @ds Serwo on of rewind Saervo on of edge--"

Al gxis serwo OM s

bOpeReady blbn'Wd S erord bFeedServoliM b Ser ol bEpcSerwali] bAdllServoll State
I ] | ] L ] L ] L ] L Y
I LI | LI} LI | LI} LI} L
Tension condral Al =iz servn OM =50 Tension confrol start
bTensi onlirl bAllSerwadM State bTensiTC‘:ItﬂStaﬂ
] L ] L
L) L L

Setting pos toning

PositionineDataSet 1

By turning on the "Tension control" switch in the all axes servo-on
‘Wnder start position P
PesitioningDataSet

status, the bits for starting FBs of the dancer control, tension / [ =
control, and edge position control are turned on, and the i1}

LI |
synchronous control of the rewinder axis is started.
Tension control start
bTens onCtdStart

1L}

i_hEr

/

Winder axis Synchr
LIeSS 363202

e e =) —

Winder axis Synchr
LII&ESEE'ED.Q

J
Positioning data of the virtual axis of the
movement amount of the winding core
circumference x number of windings is

Lnwinder in speed: Feed ards in speed Edee control ads i MDED Enable line cperation
BLhwdSSpdviod bFeadSwSpdkod bEpcSpdiiad set. bLineO pedk,
I 1 1 1 | 1 1 EM ErD Y
| LI | LI LI ] - A
L G EriEivr The FBs of the dancer control, tension
R UQGE60 = =l control, and edge position control are
: normally started, and the positioning of
15 — st the virtual axis is started by turning on

the "Line operation" start switch at the

Start Line operation synchronous control mode of the

Ensble line operation

(wiirt. aeds positionn:

bLined paStart bLineCpe0 k. rewinder. TF
ITI ] | 15\
LN | L} ke
irtAeds BUISY wirt. axds positionin
®IF F
Ed ] 3
{7} (R}
Start Line cperation The "Line operation" stop switch is turned on
blined peStart q q P A R
1L} during operation, the positioning is interrupted
i with the stop command of the virtual axis.
Start Line operation irtAsis BLUISY “irt. iz stop come
bLine0 pesitart ®IF LS 300500
I-LI 1 |1 !5\
1 L L
WirtAsis BUIS™Y “irt. axis stop come
xF L5 300500
111 N
1L (R)
Start Line operation
blinel peStart

N

)
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BEHome position return processing

Home Fosition Return Operation

|Rewinder home position return

Wnder positioning:

Rewinder home poee
bdnder HPR EELE 2
141
|T| EN =] ——(5)—
Tension condral start Wnder axs positio
Tenson confrol start  Wnder start position bTens onCiHStart = G = LIS 4500 |
bTens onCtHStart b'MnderStariPos
IEd| ] -1l 1
ITI |/| 9004 —_— O
The normal home position return is performed when the 7 1 —_—
"Home position return" switch is on, and the positioning |
; to "0" degree is performed when the "Tension control" A
Rewinder homee poee: . ’ . . Wnder positoning
biinderHER switch is on at the line operation. A2
111 A"
o ®)
Tension confral start
bTens onCtdStart
I¢I
L}
Wnder axiz BUSY
x12
111
IT L}
Wnder start position
ADD B3 bi¥nder StartFos
EM EMD {)
Winder ans curpen'
[ UmGEw0OD e st
[0 =
S PSR B 2] S50 J |Edge position axis home position return
Edge contrdl ssis b Yo ‘ Edee pos\lélg‘nng stees
{ T} EN g ——{S)——
Edee control axs pe-
Edee control sds b 3001 —_= g f— LICBE54600 ]
111
IJ’I
Edge confrol mds Edee positioning st
X3 3
11 3
IT r (Rf
BJOG operation processing of each axis
JOG Operation Processne
Piiz 1 JOG Biiz 2 JOG fods 3 JOG Az 4 JOG
JOG 1 JOG_2 JOG 3 JOG &
Umeinder JOG for== LE Feeder JO1G forward = Rewinder JOG for-* Je8 Edee control acis J- L%
ibJOG_FWD bFeed JOGFWD = ibJOG FWD ibJOG_FD ibJOG_FWD
Urmwinder JOG rese= Feeder JO(G reverse Rewinder JOG rev Edee control acis -
ibJOG REV bFesd JOG REV = ibJOG REV ibJOG REY ibJOG REY
Unwinder JOG speed Feeder J2G speed Rewinder JOG speed Edge control axis b+
idJOG Spesd dFesd 0G Spd  J= idJ0G Speed 140G Speed dEePosCirlJOG Spdj= idJOG Speed
Axis setting of L= Settng of feed axis fods setting of rew--- Settng of edge co-
U stUniifinder fcis io_sthxi stFeedfiiz —_— 0 sthxe stWinder fode io_sthxis siEdesPosfinis == iosthxE
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HError reset processing of each axis

Emror Reset Frocessing

Hods 1 Brror reset

iz 2 Brror reset

hoticnEnrceResat | hotionEnrorResat 1
Fasat arror bctionErr o eset Reset error hotionErrorfeset
bEnReset i i bR2sat [ bEmResst  — ibReset
gz setting of urmes Setting of feed axis
| stniinderdsis e i thsis B sFecdiis e iostids [

Rezet error

BENFeset e

Setiing of virtual ds
| stirtSwleis =

ibReset

Axiz 16 Error reset
totionEnrorResat §
botionEr orRleset

i s tieis

ErrFiese

Hods 3 Brror reset
MotionEmrorfReset
MotionErrorReset

P b t | bReset

HAis setiing of rewe
stiinderfods

o sthsis |

Az 4 BErroe reset
MotionErrorReset 4
MotionEmrorReset

ibReset

Setfing of edge co

[ stEdeePosids iin_stiois

BECam generation for flat roll (Measurement method) of the rewinder axis

Flat winding cam generation (messurement)

Cam genersfion me
bC amtdakebe s

Cam measurement:
bC amidakette sComp
3

F——nt

Cam generation for fiat rollkeasure ment me

Clam measurement:

Cam generation lamp
bC ambdzketde sLamp

ErO

{3
L

Cam generation me
bz amidakelles

Ciam generation er:-

d —{uGambtakehte sEmiD])

Cam genarafion error
bC amidaletdesEr
)

CMY Fla i ndingCambe asurement 1 0 ambiaket crnp]
Cam enerafion me G Fla tWindingCambde ssurement - Mo l
[ bCambakenzs A ibEn [ Flat cam generation | o pemo ¢ | |
I (measurement) FB J
i_bStart o b0k, = Cam gencrafion errcr MO

‘Winding spaed bC amtdaketle sErr
[ eWinderSpeed :— i_eWinder el ocity o_bErr {5} #— EH

Back tension
[ eBackTensionTrg :— i_eBiackT ension Trq o_uErrid —— =

Ciam Mo bC amPdakehe sComp

[ uCamhlo Mes :— i_uCambo o_bComp {S}

Cam e solution Cam axis length pe:
[ ulCamBes hes :— i_uCamResolufion o_dCamCyolleneth — dbde sCamChycl ]
Az setiing of rew
[ stiind er Axds :— i_stWinderfds FeT
Setting of feed axis Reset error
[ stFeedivis  — istFeedis {  tErrReset  — EM END

Cam generation er

d [———uCamhtaketesEmiDi

BCam generation for flat roll (Calculation method) of the rewinder axis

Flat winding cam generation (caloolation)

Cam generafion ca'

bCamhdakeCalc:

Cam calculafion co
bC ambdakeCal Ok,

i}

Flat cam generation (calculation) FB|

Cam genersfion for fiat rodl-
G FlatWindingCamGC alc 1

Cam generafion ca'
| bOamMekeCalc =
Winding core circu
|: eWinderLength ]—
Winding core thick:
I: e'linderThickne sz ]—
Winding core dista»
|: eWinderDistance ]—

Cam Mo.
I: uC amido Calc ]—
Cam resoufion
|: uCamPfes_Calc ]—
Axis setling ofrew
I: stilind erAxds ]—

ChW Fla t®indingCamC alc

Cam calculation oo
{ bCamMakeCalcOK

A

Cam generafion lamp

=1 3 b ambdakeCalclamp

i_bEM o bEMD | b——-— {)
b= amidakeCal cOK
ieWinderlength 0 bOK (e O} e am eeneraficn ca
bC ambdakeCal cErr bCamtdakeCale
i_eWinderThickness o bErr {5} l = ErO
Cam generafion er-—-

i_eWinderDistance o_uErrld 5 d —:uDamMakeDalcErrlD]

i_uCamMo

Rezet errcr
i_uCamResolufion [ bErrReset ]— EM
i_stlinderdas

ERO

Cam generation error
biC ambdakeCal cErr

R

Cam generafion er—-

UG smMakeCalcErriD
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BCam data reading for displaying data
Cam data is read to display the cam pattern on the GOT screen.

Reading of cam pattern display data

Cam data read
I bGamDataRead

Gam data read complete

bCamDataReadOK

i}

Read cam data
ReadCamData_1

The XY coordinate table is created.

Cam data read co

(R)

bCamDataReadOK, Cam data read Lam|
Cam data read R = // Skt 2 bCamDataReadLamE
bGambataRead OK
i uStartlo 0_bOK —_— (S} Eamidara e
Cam Mo, bCGamReadErr l MOVP bCamDataRead
i.uCamNo o bErrer (S) EM ENO
Cam data read err—
o_uErmoD s d
o_uCamResolution RaT Cam data read error
Reset ermor hCamReadErr
o dMirinVal EN ENO (R)
Max value of cam--- Cam data read err—
o_dhaxIniial d uCamReadErrlD ]
o dMinCutVal
o_dMaxOutVal
Setting of cam dat=-
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HMI_IF (Touch panel I/O processing)

The processing for displaying the GOT screen is performed.

o Y o T o o 0 ol .SV o e T 0 I

LMo O O —

16
17
18
19
20
71
27
73
74
75
76
27
78
79
a0
3
37
13
34
a5
36
17
18
39
40
41
47
43
44
45
45
47
48
43
i
B
i
F3
54

FAHMT _TF
FRAEEREEGEEES 8800007 Serva Status Manitar JAF0AP00F00008800E0 080000000407
S (% Unwinder Servo Status Manitaor #)
B IF U0¥G2477.7 THEN
wlnwdSwSt !:E;Ig'{ﬁ larm U0\G2477: Md.108 Servo status 1
ELSIF U0¥G2477.1 THEH Servo state of unwinder (WUnwdSvSt)
wlinwd vt i=13//5erva ON Alarm: 2,
EI_SE ServoON:1,
wlrwdSySt :=0: Servo OFF (no alarm): 0
END_I Fi Unwinder in speed control mode
OUTCUD¥GEATT.2 AND HOT UD¥GE4TT.3,bllnwdSvSpdlad) s/ Speed Hode

ellnwinderPoshctVal s=DINT _TO_REALTUD¥G2400:0)/10000.0;//Pasition Monitor
Unwinder axis current value
(% Feed fhuis Servo Status Monitor #)
2 IF U0¥GZRTT.T THEM
wFeedivat ::E;I.ﬂ(ﬁ [ arm U0\G2577: Md.108 Servo status 1
FLSIF UOYG2577.1 THEH Servo state of feeding axis (WFeedSvSt)

ELSEeredSvSt::HNSEWD ON :Z:,n;:ozry\l;y

S OFF | 0
wheedSvit :=0; ervo (no alarm)

EHD_I Fi Feeding axis in speed mode
OUTCUD¥GERTT.2 AND HOT U0¥GZ5T7.3,bFeedSvipdiod);//Speed Hode
eFeedPoshetVal s=DINT_TO_REAL (UO¥G2500:0)A10000.0;//Position Monitor

Feeding axis current value

B (* Rewinder fixis Servo Status Monitor #)
EIF UD¥GZRTT.T THEH
Sy St =2/ 0 larn U0\G2677: Md.108 Servo status 1
ELSIF UNYG2RT7.1 THEN Servo state of rewinder (WWdSvSt)
a—1 . Alarm: 2,
pldSvit =15/ Servo ON Servo ON: 1.
ELSE WdS St 0 Servo OFF (no alarm): 0
n ol 2203
EWD_IF;

auT U{ TF, bWdWindi ng:l ,N'.'.' inder winding Rewinder axis in flat roll operation
Rewinder axis current value
ellinderPoshctVal :=DINT _TO_REALTUD¥GEROO:D)/100000.05//Pasition Monitor
BWdHPRconp :=U0¥G2617 .45/ /Hone position return complete
Completion of rewinder home position return Rewinding completion
SETCU0¥GINT.F bl indineConplete)s/ Minding conplete
RETOXIF, bW indingConpletel;

B (* Edge Fosition Control dxis Servo Status Monitor *)

EIF UD¥G2YTF.F THEH
wEePosCtrlSeSt =2/ larm UO\G2777: Md.108 Servo status 1
ELSTF UD¥G2777.1 THEH Edge position axis status (WEgPosCtrlSvSt)
a1 . Alarm: 2,
EEgEnsCtrlSvSt.J,HSEWD ON Soro ON: 1
wEePosCtr|SvSt =0 Servo OFF (no alarm): 0

END_IF;
OUT(UD¥G2T77.2 AND NOT UOYG2777.3,hEzPosCtr|Spdhod);//Speed Hode Edge position axisin speed mode
eEePosCtr|PoshctYal =D INT_TO_REAL (U0¥G2T00:0)/10000.0;//Position Honitor ot secton s

hEgPosCtr IHPRcomp :=U0¥G2T17 .4/ /Hone position return complete Completion of edge position axis
home position return
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TensionControl (Tension control (unwinder/feeding axis), Edge position control)

EDancer control of the unwinder axis

When Start tension control (bUnwdDancerCtrl) turns on, the dancer feedback velocity control FB

(CNV_WinderDancerVelocityCtrl) is started. The dancer detection analog value is converted into a position and input in the

feedback value of the velocity control FB. The velocity is controlled to make the dancer position reach the target position.

Every time the unwinder axis rotates, the roll diameter calculation (Web thickness integration method) FB decrements the

material thickness value x 2 and calculates the current winding diameter. The current winding diameter is input in the velocity

control FB, and the velocity is controlled to make the circumferential velocity reach the line velocity.

Unwinder Axz Confrol

The dancer analog
value is converted into
the position [mm].

Dencer pos fion conmversion

Cer ans

| wADCh]

DancerPos_ 1
S

CancerPos
—_m Aaloe vl oePosition'yal

Tenson control start

Unwinder diameter oo cul ation (thice=

Gk DiaCalcThickness 1
g O DiaCalcThickness

Servo on of unmind -
| bUn#dSermor = ibEM | Roll diameter | apeno
Set up initial diame- calculation FB
| blinwdiniCiaSet jf=—ibSetCia o0k
Initial diameter of
[ eLnwdlislni = ieSetDiaal obEr

ibHoldCia ouErrid
winder type

stUn'MnderCid w'Mnder Type = i_wiMnder Type o eliadctiy'y
Wb thicdkmess

elnwdWehThickness == j_aThickness

idWinderFos Act al

U idAmountOneRer

ie'Windervil ocity
Setting ofurwinds
 stinedDiaCalc = j_stDiaCalcConfie
Az setfing of unw--
I_' sHn'Mndersdsds -— io_stWindersis

260

bTensionCirStart
Target value of da---

_J elancerFosSet
Current walue of d--

Current walue of u--

eDancerPosAct

elrwdliatct

Unwinder dancer feedback: welocity contral
M WinderD ancervielocityCirl 1

Current speed of £+

elineSpdAct

Confrod setting of
sHIn'MnderCtd
Az satling of unme

stn'ndericds

Crh WinderDrancarvelocityCir|
e BED Dancer speed | oreno
control FB
Je— i 2DancerSatid b0k,
= i aDancer Actval o bEmr
i aDiaActy'a o uErid
— el inetihocity oueCommand welocity
— i eSampling Time o eAdditivevelooty
— i stiinderContral
io_stlinderdeds

Current rotefiond

—  clinmdSpdAct

The virtual axis speed is input to the line velocity.
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HETension control of the feeding axis

When Start tension control (bUnwdDancerCtrl) turns on, the tension sensor feedback velocity control FB
(CNV_WinderDancerVelocityCtrl) is started. The tension detection analog value is converted into a tension [N] and input in
the feedback value of the velocity control FB. The velocity is controlled to make the tension reach the target position.

Fead Az Contral

The analog value of the tension sensor
is converted into the tension [N].

Input of tension an
wADch?

LIR30 0

\

Tension wlue conversion
TensionAD_1

N\

Tens onAl

i_mTensionAlwal o_eTensionAct vl

—| eFeedTensionAct I—

Line speed conwersion

LineSpaedTalc 1

i_dlnpuriSpd

LineSpaedCalc |

—_—

neLiesd |

Tension condrol start

bTens onCinStart

Target value of res

eFeadTensionSet vl

Caurrent walue of re

Current speed of £
elineSpdAct jm
Dperation cyce

Confrd setting of £+

st eedCid I—

Setling of feed axs

Feeder tension feedback torque contral

Chw FeedTension vilocityZid 1
G FeedTension walooitylitd

| The virtual axis speed is input to the line velocity. |

{

HEEdge position axis control

stFeedids

—

e [ Iesmene | cseo
i_eTensionSetvd ohOk,
i_eTensionAct vl o hErr
i_eLinevilocity ouuErrid
ieSampling Time coeCommand velocity

e Additive wialocity

io_stFeedTensionCtd
o stFeed dds

The edge position control FB (CNV_EdgePositionCtrl) is started with the Tension control ON switch on the GOT screen.
The edge sensor analog value is converted into an edge position, and the velocity is controlled so that the edge position

reaches the target position.

Edee Pozition fxiz Control

Edee pozition conversion
EdgePos 1
EdeeFos

Input of edes cens---

wADchd

1 mEdeeSensor ADVal o_eEdesSensor Act'Val
o

/

The analog value of the edge
sensor is converted into the
position [mm].

= eEdeeSensor Actal =—

Edee positon control
GMNY EdeePositionCtr]_1

Tension control start

I bTensionCtrlStart |—

Edee sensor set p=-*

eEdeeSensorSet\al

Edees zensor actuak-

Edee contral axis -

eEgPosCir[FyedLimit

Edee control axis r--

IeEgPDSOtrIF{evL imit |—

Operation cycle

elperationCycle

Settng of edee po--

ztEdeePosCirl

Setthe of edge co-

ztEdeePos fxis

CMW EdeePozitionCitr|
Edge position
control FB o2

o bOK

ibEN
i eEdeeSensorSetal
i eEdeeSensor Actal obErr
ieFwdLlimit\al o_uErrld
ieRevLimital o_eCommandelbe ity
i e5amplingTime o bFuwdLimtt
i ztEdeePosCir | o _bRewl imit

i ztEdeePozfxis
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7.7 ExamplePrgCtrl FB

MotionReady

This FB starts the Simple Motion module for the start I/O number setting.
To perform the amplifier-less operation, turn on i_bAmplessMode to start the module.

Motion ready
MotionReady 1
MotionReady
Execution command (Bit) i_bEM o bENO Executing (Bit)
Amplifier-less operation (Bit) i_bAmplesshode
Start I/O number i_uStartlO

(Word [Unsigned])

ServoON

This FB performs the servo ON processing for the corresponding axis in the axis setting.
ServoOM 1
SerwON

Execution command (Bit) ) i bServoOM o bSerwOM ) Servo ON status (Bit)

Axis setting (AXIS_REF) io_stfxis Axis setting (AXIS_REF)

MotionErrorReset

This FB performs the motion error reset processing for the corresponding axis in the axis setting.

hMotionErrorReset 1
totionErrorReset

Reset (Bit) i bReseat

Axis setting (AXIS_REF) i_stAxis

JOG

This FB performs the JOG operation for the setting axis.
JOG 1
JOG

JOG forward (Bit) i1 j b JM3 FWD
JOG reverse (Bit) (11 | b JOG REW

JOG speed (Signed double word) (1 i dJ0G Speed

Axis setting (AXIS_REF) o io stfxis
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DancerPos

This FB converts an A/D output value into a dancer position (single precision real number).

DiancerPos 1
DancerPos
A/D module output value [ i wirzlozyal o_ePositiony'al Dancer position conversion value
(Word [Signed]) (Single precision real number)

TensionAD
This FB converts an A/D output value into a tension value (single precision real number).
TensionAD
TensionAD
A/D module output value i_wTensionADwval o eTernsionfctyal i) Tension conversion value
(Word [Signed]) (Single precision real number)

EdgePos
This FB converts an A/D output value into an edge position (single precision real number).
EdgePos 1
EdgePos
A/D module output value i_wEdgeSersorADVal o eEdzeSensorfActVal Edge position conversion value
(Word [Signed]) (Single precision real number)
PositioningDataSet

This FB sets the positioning data for the line operation.

Fositionhelataset 1
Positionhelataset

Execution command (Bit) §ibEN o bEMHO Executing (Bit)

LineSpeedCalc

This FB converts the monitor speed [x0.01 mm/min] of the virtual axis into the line speed [m/min] for the tension control.

L hespeedCal: 2
L heSpeedCal:

Input speed [} i dInputSpd o_elnespd Line conversion value
(Word [Signed]) (Single precision real number)
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ReadCamData (Cam data read)

Name

ReadCamData

Function overview

Item

Description

Function overview

This FB read the cam data so that the cam outline of the Cam No. specified by the Simple Motion module is recognized.

Symbol

ReadCamData
Execution command B:i_bEN
Start I/O number | UW:i_uStartlO
Cam No. UW: i_uCamNo

o_bENO :B

o_bOK:B

o_bError :B

o_uErrorlD :UW
o_uCamResolution :UW
o_dMinInVal :D
o_dMaxInVal :D
o_dMinOutVal :D
o_dMaxOutVal :D

o_stCamData :DUT

Executing

Normal completion
Error completion

Error code

Cam resolution
Minimum input value
Maximum input value
Minimum output value
Maximum output value

Cam data

Applicable hardware and
software

Applicable module RD77MS, RD77GF

Applicable CPU MELSEC iQ-R series CPU module

GX Works3

Engineering software

Number of steps

1541 steps (For the macro type)

FB dependence

None

Function description

This FB reads the cam data to be displayed on the application screen example (cam monitor screen) of the GOT from the Simple

Motion module.

* When i_bEN (Execution command) is turned on, cam data reading of the specified i_uCamNo (Cam No.) is started.
» The FB reads the cam data from the cam open area using "[Cd.600] Cam data operation request" of the Simple Motion module
and "[Cd.607] data value" where "[Cd.605] cam resolution" and 128 points are condensed from the read data.

Stroke

Stroke

[Cd.605] Cam resolution 128 points
Maximum output value (o)
100 [%] 1 100 [o%7 427
(%] [Cd.600] el %
Cam data 1 //
operation request /’—’
] /// Maximum
Minimum output | // input
value (o) Pg value (o)
L
360 1 cycle 0x Minimum input ) 360 1cycle
[Cd.607] Cam data (Cam open area) [degree] 4 \ value (o) Cam outline data [degree]y

* When the cam data reading has been completed and the output label has been updated, o_bOK (Normal completion) turns on.
« If an error occurs in the FB, Error is turned on and the error code is stored in ErrorID.

« For details of error codes, refer to "Page 282 List of Error Codes".

Compiling method

Macro type, subroutine type

FB operation type

Pulsed execution (multiple scan execution type)

Restrictions and
precautions

This FB uses index registers Z17 to Z19. Do not use this index register in an interrupt program.
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Labels

Hinput labels

Name Label name Data type | Read Setting range Initial Description

timing” value
1

Execution i_bEN Bit |—| ON, OFF — On: The FB is activated.

command Off: The FB is not activated.

Start 1/0 i_uStartlO Word T OH < start I/O number < FEH 0 Installation address of the Simple Motion

number [Unsigned] module (Upper three digits of four digits

(hexadecimal))
Cam No. i_uCamNo Word T 1 to 256 (RD77MS) 1 Set the Cam No. to read the data.
[Unsigned] 1to 1024 (RD77GF)
*1  []: Always, T: Only when the FB is started
EOutput labels
Name Label name Data type Value to Description
be held"!

Executing o_bENO Bit — On: While Execution command is on
Off: Execution command is off.

Normal completion o_bOK Bit — On: Indicates that the cam data reading has been
completed and the output data has been normally
updated.

Off: Indicates that the FB operation has not
completed.

Error completion o_bError Bit — On: An error has occurred in the FB.

Off: No error has occurred.

Error code o_uErroriD Word [Unsigned] — The error code of the error that has occurred in the
FB is stored.

(Refer to "Page 282 List of Error Codes".)

Cam resolution o_uCamResolution Word [Unsigned] O The cam resolution of the read cam is stored.

Minimum input o_dMinInVal Double word [Signed] O The minimum value of the cam data input value (cam

value axis 1 cycle length) is stored.

Maximum input o_dMaxInVal Double word [Signed] O The maximum value of the cam data input value

value (cam axis 1 cycle length) is stored.

Minimum output o_dMinOutVal Double word [Signed] O The minimum value of the cam data output value

value (cam stroke amount) is stored.

Maximum output o_dMaxOutVal Double word [Signed] O The maximum value of the cam data output value

value (cam stroke amount) is stored.

Cam data o_stCamData CambData O Refer to the following cam data.

Cam data (CamData structure)

Name Label name Array No. | Data type Value to Description

be held"!

Input value d128InVal_Cycle [0] Double word O The first point of the input value (cam axis 1 cycle length)

(Cycle point) [Signed] (0..127) is stored.

[1] O The second point of the input value (cam axis 1 cycle
length) is stored.
O
[127] O The 128th point of the input value (cam axis 1 cycle
length) is stored.
Output value d1280utVal_Stroke [0] Double word O The first point of the output value (cam stroke amount) is
(Stroke amount) [Signed] (0..127) stored.
[1] O The second point of the output value (cam stroke
amount) is stored.
O
[127] O The 128th point of the output value (cam stroke amount)

is stored.

*1  O: The value is held after the FB stops. —: The value is cleared after the FB stops.
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7.8 Operation Procedure

Start the operation with the following procedure.

(For the function details of each screen, refer to "Page 268 APPLICATION SCREEN EXAMPLES (FLAT ROLL)".)
1. Write project data to the PLC CPU and GOT

and start the system. Touch the [Operation

CONVERTING

monitor] switch.

Operation monitor Operation setting

Unwinding setting

Rewinder setting ’

%} iQ.umm.kun'

2. Touch the [ON] switch of Preparing
operation. Turning on of Preparing operation

Operation monitor

Winding .
diameter . sets all axes in the servo-on status.

Feed speed Tension  Edge Position

0. Om/min 0.0n 0. Qi Rewvinder actual valu
Unwinder speed - Edge Sensor 0,00 degree
0.00 tmin Dancer position 0. Omm vinding
0. Omm complete .
peration Tension control Line operation
& Errar
[y
Unwinder s Operation setting Rewinder setting
—
Dancer = 4 ) A |camN g
aosition . - Tension ™ E Eli (M2

Initial winding
diameter

Mumber of turns Umes
—_| Feed speed Mmfmm Circumnferential )
- length -

Unwinder Rewinder Cperation
setting setting sefting

3. Atthe first startup, switch the screen to the

Olpteiallie gl "Operation setting" screen and perform

Line operation Edge Position Control

Line speed m.rmin Ecci?evglensur 0.00 mm FWD lelthn

"Home pos. return" of the rewinder axis and
edge position axis.

Acceleration Edge Sensor m
(i e wn REV.Limit [ ROR
Deceleration Praportional m(mmfs:u‘mm
time gain Kp
. Integral m Cutput
Mumber of turns m“m time Ti upper limit
Circumferential 400 0 Differential Cutput
lengt - - N time Td lower limit

Servo axis setting
Current value JOG speed

ms
ms
Unwvinder JOG JoG
axis 0. Orew. mmmn (Forward) (Reverse)

Winder
axis

Edge position Nlslci |~ Haome pos. Complete

contoral axis 0. Cmm Mmm"s {Forward! return .

ﬁ Cperation Unwinder Rewinder V J
setting

monitar setting
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4. Touch the [->Winding Diameter] switch. The

Freparing operation Tension control Line operation
oFF n oFF initial winding diameter is set as the winding

Unwinder setting Operation setting Rewinder setting diameter (current value).

D r's

pgsniﬁgﬂ mmm Tension G (Mo, -

hd :

Mumber of turns

Initial winding —indine e - w X . .

diametar Diameter 4 sed ¥l I(élnr;J':nferentla\

Unwinder Rewin
setting setting |

5. Touching the [ON] switch of Tension control

Freparing operation ion control Line operation
- EE STAR : starts the dancer control of the unwinder

axis, tension control of the feeding axis, and

Unwinder setting op q Rewinder setting
Dancer R : . ‘“E camro. [ E edge position control of the edge position
v Mumber of turns

axis. The rewinder axis performs positioning

Initial winding 0 w Feed speed Circurnferential

diameter | Diameter LN length to the starting position (0 degree).
Unwinder Rewinder Operation
setting setting setting

6. Touching the [START] switch of Line
operation starts operation at the set feed

Frepating operation Tension contral ratian
g W

Unwinder setting Operation setting Speed'
Dancer A
position mmm E Tensian I_ Point/®
intial wincing [ 27 || Feed speed R wnn |cin. Unless the rewinder axis is in the
length . e
= starting position (0 degree), the
Urwinder Rewinder Operation . .
sefting sefting sefting line operation does not start.

7. After the rotation of the rewinder axis for

"Number of turns" has been completed, the

Winding 450 Omm
diameter '

[Winding complete] lamp turns on and the
line operation stops.

Rewinder actual valu
123,00 degree
—————

Winding
complete . ‘I

Errar
Feset

After the rotation of the rewinder
axis for "Number of turns" has been
completed, the [Winding complete]
lamp turns on.

Unwinder speed
10,00 rimin

Preparing operation Tension contra Line operation
R

OFF QFF
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8 APPLICATION SCREEN EXAMPLES
(FLAT ROLL)

This chapter describes the specifications of the screen examples for rewinding with a flat type roll using this application.

8.1 Home Screen

After the GOT is started, this screen appears first. Touch a switch to switch the screen to each screen.

CONVERTING

Operation monitor Operation setting

Unwinding setting

Rewinder setting

ga iQnmm.kuri
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8.2 Operation Monitor Screen

The operation of the whole line can be monitored, the operation setting can be performed, and each operation can be started/

stopped.

Operation monitor

diameter

Winding 500, Omm

Feed speed Tension  Edge Position

o—>

0. Omsmin 0. 0K 0. 0mm Rewinder actual valu
Unwinder spasd Edge Sensor 0,00 degree
; Dancer position
0,00 rfmin 0 %mm 0. Omm Winding .
' camplete
Preparing operation Tension contral Line operation
~ N Error
— P -~ |- o

Dancer
(5) _’ position

Initial winding
diameter

Unwinder setting
| 0.0 fte
i
v
—\Winding m ) ) )
T Feed speed mimin Clrcul:nferentlal

(1) Equipment monitor

QOperation setting Rewinder setting

Carn Mo,

MNumber of turns

Tension

lengtl

Unwinder Rewinder Operation
setting

setting setting

Displays the axis status of each equipment.

Roller color Status
White Servo OFF
Green Servo ON
Red Servo error

(2) Current value monitor

Displays the current value of each equipment. (Numerical value: Black)

(3) Operation switch

Switch name

Operation

Preparing operation ON Sets all axes in the servo-on status.
OFF Sets all axes in the servo-off status.
Tension control ON Starts the dancer control of the unwinder axis, tension control of the feed axis, and edge position control.
OFF Stops the dancer control of the unwinder axis, tension control of the feed axis, and edge position control.
Line operation START Starts the rewinding operation by feeding materials with the movement amount of winding core
circumference x number of windings.
STOP Stops the above operation.

(4) Error Reset switch

Resets the servo errors, motion errors, and FB errors.

(5) Settings

Sets the parameters for operations.
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8.3  Unwinder Setting Screen

Settings for unwinding and material feeding can be set.

Unwinder setting

Tension setting Dancer PID Control setting Tension PID Control setting
) Proportianal {mimin)  Proportional {meming
renson [ cain'o | 1.00 AREARNREM | 1.00 Rt
Intearal Integral
Dancer position titme Ti m time Ti
Setting Dif‘FerentiaI n Diﬁerential
e it time Td time Td
OutputI Output|
upper limit upper limit
Target
pDSEiatiun Output Output
lower limit [ower limit
Lawer limit Dancer Gain Auto Tuning Tension gain Auto Tuning
. . Amplitude Amplitude
Unmwinding diameter H M
calculation setting Auto Tuning Auto Tuning
Mgaterial
lhicsmess Hys  0.00 mm Hys  0.00 w
Maxirmurm {msmin) {mamin)
diameter Auto Tuning Kp 0.00 Simm auto Tuning Kp 0.00 "
results Ti results Ti O ms
hinirnum
diameter Use Use
ﬁ Crperation Rewinder Operation J
manitar setting setting
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8.4 Rewinder Setting Screen

A cam pattern for rewinding control can be generated.

Rewinder setting

Cam generation Cam generation
(Measurement method) (Calculation method)

qeneration qeneration

Cam resolution Ean . Cam resolutian

m Winding core
circumference L
m Winding core
g thickness t
Winding care Winding core
circumference L 400.0 mm distance D

Cam Mo. -

[degree]
360

Rotation speed rimin

Back tension

Cam pattem

READ  Eppgr .

Cam

Error .

a 4000 [mm]
ﬁ Crperation Unwinder Operation
maonitor setting setting

Cam pattern generation

« After inputting the parameters, touch the [Cam generation] switch.

Cam
generation

» The switch flashes while a cam is being generated.

Cam
generation

» The switch turns on when a cam has been generated normally.

Cam
generation

Cam
generation

Errar O

» Touching this switch when it is on generates a cam again.

The switch turns off and the Error lamp turns on when a cam has been generated with an error.
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8.5 Operation Setting Screen

Settings for line operation, JOG operation of each axis, and home position return can be set.

Operation setting

Line operation Edge Position Control

0.0 T S ——
Deceleration Propaortional
time mms gain Kp m(mm’rsymm

Line speed

Mumber of tums Integral Cutput

time Ti M3 yaper limit mmy's
Circumferential Differential Output ;
length time Td M3 ower limit oA
Servo axis setting
Current value JOG speed

Unuvinder JOG JOG
axis 0, O rey. Mrfmin {Foraward) [Peverse)

. J0G JOG
Feed e 0. 0mm Mmfmin {Forward) | | (Reverse)
winder JOG JOG Home pos.| Complete
axis 0.0 degree mrfmin {Formard) | | (Beverse) return ..
__________ s [ oe 1 s 1 Moo oos] Complete
Edge position JoG JOG Home pos.
contoral axis 0. 0mm mmmfs {Forward) | | (Reverse) return ..

ﬁ Operation Unwinder Rewinder
manitor setting setting

<J
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9 CONVERTING SIMULATOR

This function is for simulating and checking the operation of the tension control on a personal computer.
The converting simulation uses the converting simulator setting, GX Simulator3, GT Simulator3, and SMM Simulator in
addition to the converting simulator.

9.1 cConfiguration and Execution Procedure of
Simulator

System example

AP20-CNV002AA-R16-77MS16_****.gx3 (**** indicates the alphanumeric version.)

The following shows a system example for using the actual devices and equipment together.

Simple Motion module

RD77MS16
PLC CPU Analog input module
R16CPU R60AD4
Power supply module Servo amplifier
R61P -J4-
GOT2000 | MR-J4-500B

GT27**-V

T P Axis 1 AXis 2 Axis 3

Ethernet 47 SSCNETIIl/H

SERVO SYSTEM CONTROLLER NETWORK

CONVERTING
equipment

I v Tension detection

Upper limit:
+10V

|
|
|
1 (+500 mm)
|
I : = | Standard: 0 V 1/5
1 Gear ratio ;-" “E Lower limit: Ge$/r1rgtio
110 (-5_01(?n\1/m) —
| Main axis
I Dancer roll
position detection
Unwinder axis Rewinder axis
|

|
|
|
|
|
Gear ratio !
|
|
|
|
|
1
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Converting simulation (image)

The operation of converting system can be checked without actual devices.

GX Simulator3

GT Simulator3

Converting simulator setting

SMM Simulator

Starting and closing the simulator

How to start the simulator (starting order of the program)

Follow the steps below to start the converting simulator on the personal computer on which the converting simulator setting is
installed.

1. Start "AP20-CNV002AA-R16-77MS16_****.gx3" which is included in the DVD with GX Works3 and start the system
simulation. (**** indicates the alphanumeric version.)

2. Write a project, parameters, and the Simple Motion module setting.

3. Startthe Simple Motion module setting.

4. Startthe converting simulator setting at the bottom of the navigation window of the Simple Motion module setting.
5

. Input the parameter in the converting simulator setting. After writing the parameters from the menu "File" - "Converting
Simulator" - "Write Parameter Data", click the [RESET] button of the PLC CPU on the GX Simulator3 screen. After that,
select "RUN". (After changing parameters, click the [RESET] button of the PLC CPU on the GX Simulator3 screen.)

6. start "AP20-CNVO002AA-GT27nnV_****.GTX" which is included in the DVD with GT Works3. Start GT Simulator3 to run
the converting system on the simulator. (**** indicates the alphanumeric version.)

For how to run the converting system, refer to the following.

(=5~ Page 158 Operation procedure
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Precautions

» Write the parameter before using the converting simulator for the first time after the installation.
* The converting simulator setting is always started with the default parameters. The latest written parameters are stored in
the simulator. Read the parameters from the simulator as necessary, or open the parameters saved in a file when starting

the simulator.
« Set the initial diameter of the converting simulator setting to the same value as that of GT Simulator (GOT screen). A

mismatch of initial diameters may result in unexpected operations.

How to close the converting simulator
Even when the converting simulator setting is closed, the converting simulator continues the operation. Close the system

simulation to close the converting simulator.

Precautions

When the converting simulator is used, subsequent system simulation operates using the parameters of the converting
simulator. When simulating the normal operation of Simple Motion, delete the parameter data of the converting simulator.
To delete the parameter data, select the "File" - "Converting Simulator” - "Delete Parameter Data" from the menu of the

converting simulator.

Restrictions and precautions

* This simulator supports "AP20-CNV002AA-R16-77MS16_****.gx3" included in the package only. (****

indicates the alphanumeric version.)
» Edge position simulation cannot be performed.

Safety and handling precautions
» The simulation function is used to simulate the actual devices and debug the created programs. Note that the operation of

the debugged program is not guaranteed.
« After the debug process in the simulation function, perform the normal debug process with the actual devices connected

before the actual operation.
» The parameter files used for the simulation are not included in the project of MELSOFT GX Works3. Manage the parameter

files in conjunction with the project as necessary.
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9.2 Simulator Specifications

By adjusting the material and thickness of the film, simulation can be performed using the material similar to the one to be
actually used.
(The system is described in "Page 142 Equipment configuration".)

System specifications

The following shows the specifications of the equipment operated by the simulator.

Tension 3) i Tension 5)
Tension 1 Roller 3) Tension 2) Tension 4) Roller 10) # )
\ ) : ) \‘ RoII(\ar 5) : Roller 7) K Roller 9 ) ,'IRoller 1) T?nsmn 6)
\ 1 ’ ) ’
' Roller 2) | Roller 4) \ \\ Ro'nler 6, ./ Roller 8) / ! ! /)
Roller 1) . . \ ! = ) S Roller 12)
\ \ ’ I
' 4 .0“:'." A J v / > » !
CEEEL S g - -kl L o 500
Y. . {Y
':‘ Tension
T detector )
f---BV8) --- ). [ (R TR O R (R SR AR PR R A R Y . - 0
1
: H Gear ratio
1/5
----------------------- :‘5- == ------- -500
Gear ratio Yenns® Gear ratio
1/10 Dancer 110
roll Main axis
Unwinder axis Rewinder axis
760 120 | 120 440 310 455 120 120 700

Unit: [mm]

Parameter details

The following shows the parameters for the converting simulator to be set for each axis.
* Motor model: Motor model used in the module

» Axis No.: Axis No. of the module

* Roller diameter (outer diameter): Diameter of the roller

* Roller diameter (inner diameter): Inner diameter of the roller

* Roller density: Density of the roller material

* Roller width: Width of the roller

' Roller width '

Roller diameter Roller diameter
(inner diameter) (outer diameter)
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« Initial diameter: Diameter including the workpiece at start of operation

[Unwinder axis example]

Film

Initial
diameter

\

/

[Rewinder axis example]

Roller Roller diameter/
initial diameter

diameter

* Roller coordinate: Central coordinate of the roller when the central coordinate of the unwinder axis is (0, 0).

» Reduction ratio: Reduction ratio from the motor to the corresponding roller

* Roller mass: Mass of the dancer roll

» Guide stroke: Stroke amount of the dancer roll

« Initial slider position: Initial position of the dancer roll

Roller 1) Usage: Unwinder axis

Name Unit Input range Initial value Availability of parameter
change
Motor model — — HG-SR502 O
Axis No. — 11032 1 X
Rewinder/unwinder selection — w: Rewind uw: Unwind X
uw: Unwind
Web connection form — -1,1t04 1 X
Roller diameter (outer diameter) mm 1 to 9999 191 X
Roller diameter (inner diameter) mm 1 to 9999 161 X
Roller density kg/m3 0.1 t0 9999.9 7874.0 X
Roller width mm 1to 9999 1200 X
Initial diameter mm 191.0 t0 9999.9 1000.0 O
Roller coordinate mm (0 to 99999, -99999 to 99999) | (0, 0) X
Reduction ratio — 0.001 to 999.999 10.000 O
Roller 2) Usage: Free roll for dancer roll 1
Name Unit Input range Initial value Availability of parameter
change
Web connection form — -1,1t04 3 X
Roller diameter (outer diameter) mm 1 to 9999 80 X
Roller diameter (inner diameter) mm 1 to 9999 60 X
Roller density kg/m3 0.1 t0 9999.9 7874.0 X
Roller width mm 1 to 9999 1200 X
Roller coordinate mm (0 to 99999, -99999 to 99999) | (760, 460) X
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Web connection form — -1,1to 4 4 X
Roller diameter (outer diameter) mm 1 to 9999 160 X
Roller diameter (inner diameter) mm 1 to 9999 150 X
Roller density kg/m? 0.1t0 9999.9 2700.0 X
Roller width mm 1 to 9999 1200 X
Roller coordinate mm (0 to 99999, -99999 to 99999) | (880, 0) X
Roller mass kg 0.001 to 999.999 7.889 X
Dancer movement direction — v: Vertical v: Vertical x
h: Horizontal
Dancer load selection — f: Constant load f: Constant load X
s: Sapring load
Constant load N 1to 999 30 X
Slider mass kg 0.001 to 999.999 2.000 X
Guide viscosity coefficient N/(m/s) 0.01 t0 999.99 100.00 X
Guide friction coefficient — 0.0000 to 1.0000 0.0000 X
Guide stroke mm 1to 9999 1000 X
Guide position mm -9999 to 9999 0 X
Initial slider position mm -9999 to 9999 0 X
rroll 2

Web connection form — -1,1t0 4 1 X
Roller diameter (outer diameter) mm 1 to 9999 80 X
Roller diameter (inner diameter) mm 1 to 9999 60 X
Roller density kg/m?3 0.1 t0 9999.9 7874.0 X
Roller width mm 1 to 9999 1200 X
Roller coordinate mm (0 to 99999, -99999 to 99999) | (1000, 460) X

Web connection form — -1,1t04 -1 X
Roller diameter (outer diameter) mm 1 to 9999 160 X
Roller diameter (inner diameter) mm 1 to 9999 150 X
Roller density kg/m® 0.1t09999.9 7874.0 X
Roller width mm 1to 9999 1200 X
Roller coordinate mm (0 to 99999, -99999 to 99999) | (1440, 580) X
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Motor model — — HG-SR502 O
Axis No. — 11032 2 X
Web connection form — -1,1t04 1 X
Roller diameter (outer diameter) mm 1 to 9999 159 X
Roller diameter (inner diameter) mm 1 to 9999 139 X
Roller density kg/m?3 0.1t0 9999.9 7874.0 X
Roller width mm 1 to 9999 1200 X
Roller coordinate mm (0 t0 99999, -99999 to 99999) | (1440, 420) X
Reduction ratio — 0.001 to 999.999 5.000 O

Web connection form — -1,1t04 -1 X
Roller diameter (outer diameter) mm 1 to 9999 100 X
Roller diameter (inner diameter) mm 1 to 9999 90 X
Roller density kg/m® 0.1 t0 9999.9 7874.0 X
Roller width mm 1 to 9999 1200 X
Roller coordinate mm (0 t0 99999, -99999 to 99999) | (1750, 550) X

Web connection form — -1,1t0 4 3 X
Roller diameter (outer diameter) mm 1 to 9999 100 X
Roller diameter (inner diameter) mm 1 to 9999 90 X
Roller density kg/m® 0.1t09999.9 7874.0 X
Roller width mm 1to 9999 1200 X
Roller coordinate mm (0 to 99999, -99999 to 99999) | (1750, 450) X

ctor 1

Web connection form — -1,1t0 4 4 X
Roller diameter (outer diameter) mm 1 to 9999 80 X
Roller diameter (inner diameter) mm 1 to 9999 60 X
Roller density kg/m? 0.1t09999.9 7874.0 X
Roller width mm 1 to 9999 1200 X
Roller coordinate mm (0 to 99999, -99999 to 99999) | (2205, 540) X
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Web connection form — -1,1t0 4 3 X
Roller diameter (outer diameter) mm 1 to 9999 80 X
Roller diameter (inner diameter) mm 1 to 9999 60 X
Roller density kg/m? 0.1t0 9999.9 7874.0 X
Roller width mm 1 to 9999 1200 X
Roller coordinate mm (0 to 99999, -99999 to 99999) | (2325, 580) X

tor 2

Web connection form — -1,1t0 4 4 X
Roller diameter (outer diameter) mm 1 to 9999 80 X
Roller diameter (inner diameter) mm 1 to 9999 60 X
Roller density kg/m3 0.1t0 9999.9 7874.0 X
Roller width mm 1 to 9999 1200 X
Roller coordinate mm (0 t0 99999, -99999 to 99999) | (2445, 540) X

|

Motor model — — HG-SR502

Axis No. — 11032 3 X
Rewinder/unwinder selection — w: Rewind w: Rewind X

uw: Unwind

Web connection form — -1,1t0 4 -1 X
Roller diameter (outer diameter) mm 1 to 9999 191 X
Roller diameter (inner diameter) mm 1 to 9999 161 X
Roller density kg/m?3 0.1t0 9999.9 7874.0 X
Roller width mm 1to 9999 1200 X
Initial diameter mm 191.0 to 9999.9 200.0 O
Roller coordinate mm (0 to 99999, -99999 to 99999) | (3145, 0) X
Reduction ratio — 0.001 to 999.999 10.000 O

Web young's modulus GPa 0.001 to 999.999 4.000 O
Web thickness um 0.1 to 99999.9 50.0 O
Web width mm 1 to 99999 1000 O
Web density kg/m® 0.1 t0 9999.9 1350.0 O

*1 The initial value refers to the PET film value.
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Monitors

The roll diameters and tension values are displayed on the simulator, and also stored in the following buffer memory

addresses of the Simple Motion module.

Name Unit Buffer memory address | Data type Remarks

Roll diameter (unwinder) x10"" mm Un\G32768 Word [Signed]

Roll diameter (rewinder) %107 mm Un\G32769 Word [Signed]

Tension 1) x10"'N Un\G32770 Word [Signed] Between unwinder axis and
dancer front side

Tension 2) x10"N Un\G32771 Word [Signed] Between dancer rear side and
main axis

Tension 3) x107" N uUn\G32772 Word [Signed] Between main axis and feed roll

Tension 4) x10TN Un\G32773 Word [Signed] Between feed roll and tension
detector front side

Tension 5) x10""N Un\G32774 Word [Signed] Tension detector

Tension 6) x10TN Un\G32775 Word [Signed] Between tension detector rear
side and rewinder axis

Dancer roll position x102 mm Un\G32776 Double word [Signed]

un\G32777
Tension detector x107" N Un\G32778 Word [Signed]
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APPENDICES

Appendix 1 List of Error Codes

FB library: Warning (outside the input value range)

When an error occurs at the startup of an FB, the FB does not operate. When an error occurs while an FB is operating, the FB
continuously operates with the value before the occurrence of the error.

ErrlD Description Corrective action
Hex Dec
100H 256 A value outside the range is set for the axis Review the setting value and execute the FB again.

number (station number).

101H 257 The tension setting value is outside the range.

102H 258 The coefficient of tension taper is a negative
value.

103H 259 The current value of roll diameter is outside the

range. (The value is 0.0 or less or outside the
range of the minimum diameter (inside
diameter) to the maximum diameter.)

104H 260 The torque of friction compensation is a
negative value.

105H 261 The coefficient of velocity limit is a negative
value.

106H 262 The offset of velocity limit is a negative value.

107H 263 The execution cycle is 0.0 or less.

108H 264 The winding method is set to a value other than
0to 3.

109H 265 The gear ratio is 0.0 or less.

10AH 266 The rated torque is 0.0 or less.

10BH 267 The proportionality gain is a negative value.

10CH 268 The integral time is a negative value.

10DH 269 The differential time is a negative value.

10EH 270 Upper limit <= Lower limit

10FH 271 The set deadband is a negative value.

110H 272 The response is set to a value other than 1 to 7

when the auto tuning is started.

111H 273 The amplitude is 0.0 or less when the auto
tuning is started.

114H 276 The draw ratio is a negative value.

115H 277 The acceleration is 0.0 or less.

116H 278 The deceleration is 0.0 or less.

117H 279 The forced deceleration is 0.0 or less.

118H 280 The jerk is 0.0 or less.

119H 281 The direction of rotation is set to a value other
than 0 and 1.

11AH 282 The initial roll diameter is outside the range.

(The value is 0.0 or less or outside the range of
the minimum diameter to the maximum
diameter.)

The minimum roll diameter or the maximum roll
diameter is outside the range. (The minimum
diameter is a negative value, or the minimum
roll diameter is equal to or larger than the
maximum roll diameter.)

11BH 283 The minimum line velocity is a negative value.
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ErrlD Description Corrective action

Hex Dec

11CH 284 The minimum winder velocity is a negative Review the setting value and execute the FB again.
value.

11DH 285 The web thickness is 0.0 or less.

11EH 286 The roll width is 0.0 or less.

11FH 287 The roll density is 0.0 or less.

120H 288 The machine inertia is a negative value.

121H 289 The motor inertia is a negative value.

122H 290 The coefficient of accelerating compensation is
a negative value.

123H 291 The coefficient of decelerating compensation is
a negative value.

124H 292 The ratio of load inertia moment is 0.0 or less.

125H 293 The number of measurement points is a value
other than 2 to 50.

126H 294 The measurement time is 0.0 or less.

127H 295 The maximum velocity is outside the range.

128H 296 The estimate value of inertia is 0.0 or less.

129H 297 GD2 in maximum inertia is 0.0 or less.

12AH 298 VG2 in maximum inertia is 0.0 or less.

12BH 299 The velocity gain factor is a value other than
0.0to 1.0.

12CH 300 The taper mode is set to a value other than 0 to
4.

12DH 301 The taper minimum value is a negative value.

12EH 302 Taper maximum value < Taper minimum value

12FH 303 The taper ratio is a value other than 0.0 to 1.0.

130H 304 The start diameter of roll is a negative value.

131H 305 Maximum roll diameter <= Start diameter of roll

133H 307 Time constant of lowpass filter < Execution
cycle

134H 308 The averaging number of the moving average
filter (Filter time constant/Execution cycle) has
exceeded 2000.
Filter time constant < Execution cycle

135H 309 Limiter: Setting value of upper limit <= Setting
value of lower limit

136H 310 The table interpolation and number of
measuring points are outside the range.

137H 311 Table interpolation: The X-coordinate values
are not set in ascending order.

138H 312 The acceleration time is a negative value.

139H 313 The deceleration time is a negative value.

140H 320 The travel distance per rotation of the winder
axis is 0 or less. (Only when the axis number is
0)

141H 321 The friction torque of coulomb is a negative
value.

142H 322 The coefficient of viscous friction is a negative
value.

143H 323 The minimum load inertia ratio is 0.0 or less.

144H 324 Maximum load inertia ratio <= Minimum load
inertia ratio

145H 325 The measured actual torque is a negative
value.

150H 336 A value outside the range is set for the cam No.

151H 337 A value outside the range is set for the cam

resolution.
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ErrlD Description Corrective action
Hex Dec
3100H 12544 Tension upper limit <= Tension lower limit Review the setting value and execute the FB again.
3101H 12545 The alarm delay time is a negative value.
3102H 12546 The deviation upper limit or deviation lower
limit is a negative value.
3103H 12547 Edge position Forward end setting <=
Recession end setting
3104H 12548 The web alarm delay hysteresis is a negative
value.
3105H 12549 Deviation upper limit <= Deviation lower limit
3106H 12550 The variation limit is a negative value.
3107H 12551 A value outside the range is set for the
rewinder axis rotation speed.
3108H 12552 A value outside the range is set for the back
tension torque.
3109H 12553 A value outside the range is set for the winding
core circumference L.
310AH 12554 A value outside the range is set for the winding
core thickness t.
310BH 12555 A value outside the range is set for the winding
core distance D.
310CH 12556 In the line velocity setting, the direction has Before changing the line velocity setting to forward or backward, set the line
been changed to forward or backward. velocity setting to 0.
310DH 12557 The auto tuning was not performed normally. Check if the setting value of auto tuning amplitude and the dancer position or
tension detection value are input normally. After that, execute the auto tuning
again.
310EH 12558 Number of friction torque table points is other Review the setting value and execute the FB again.
than 2 to 50
310FH 12559 The winder velocity (X-coordinate value) of
friction torque table is not set in ascending
order.
3110H 12560 A value outside the range has been set for the
velocity integral compensation.
3111H 12561 A value outside the range has been set for the
correction gain.
3112H 12562 Correction upper limit value <= Correction

lower limit value
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FB library: Error

When an error has occurred, an FB stops its operation.

ErrlD Description Corrective action
Hex Dec
200H 512 The FB is started while the target axis is Stop the target axis and execute the FB again.
operating.
201H 513 The target axis is not in the servo-on status. Set the servo-on status for the target axis and execute the FB again.
202H 514 A motion error has occurred in the target axis. | Check the "[Md.23] Axis error No." of the target axis to check the error details
and eliminate the cause of the error. After that, execute the FB again.
203H 515 The speed mode is turned off during operation. | Check if the mode switching from the speed mode to another mode has been
performed or if the speed mode has not been turned off due to an axis error.
Eliminate the cause of the error and execute the FB again.
204H 516 The torque mode is turned off during operation. | Check if the mode switching from the torque mode to another mode has been
performed or if the torque mode has not been turned off due to an axis error.
Eliminate the cause of the error and execute the FB again.
250H 592 A cam data operation warning has occurred Check the "[Md.24] Axis warning No." of the axis 1 to check the warning
during cam generation. details and eliminate the cause of the error. After that, execute the FB again.
251H 593 The FB is started while a cam is being Before starting the FB, check that "0" is set to "[Cd.600] Cam data operation
generated in another FB or user program. request”.
252H 594 The rewinder axis velocity is high for the cam Set the rewinder velocity so that the time taken for one rotation is longer than
resolution. the product of the FB execution cycle and cam resolution. After that, execute
the FB again.
FO01H 61441 The license key of the application to be used in | Certify the license key of the application to be used.
the PLC CPU used is not authenticated.
FO02H 61442 A value outside the range is set for the start /O | Review the setting value and execute the FB again.
number.
FOO3H 61443 The module set in the start I/O number setting | Specify a Simple Motion module.

is not the Simple Motion module.

Application program control FB: Warning (outside the input value

range)

When an error has occurred at the startup of the FB, the FB does not operate. When an error occurs while the FB is operating,

the FB continuously operates with the value before the occurrence of the error.

ErriD Description Corrective action

Hex Dec

3DO0OH 15616 The distance between the touch roll and cutter is a negative value. Review the setting value and execute the FB again.

3D01H 15617 The detection sensor installation angle is outside the range of 0 to 360.

3D02H 15618 The roll diameter is 0 or smaller.

3DO3H 15619 The detection sensor distance is outside the range of 1 to 5000.

3D04H 15620 The detection sensor installation angle is outside the range of 1 to 179.

3D05H 15621 The roll edge detection angle is outside the range of 1 to 179.

3D06H 15622 A value outside the range is set for the start 10 number.

3E20H 15904 The inverter velocity command (velocity limit) cannot be written. Change the program so that CCIEFINVSpdIF (CC-
Link IE Field inverter speed control interface) and
CCIEFINVTrqlF (CC-Link IE Field inverter torque
interface) are not executed simultaneously for the
same station.

3E21H 15905 The inverter torque command cannot be written. Change the program so that multiple CCIEFINVTrqlF
(CC-Link IE Field inverter torque interfaces) are not
executed simultaneously for the same station.

3E22H 15906 The inverter velocity command (velocity limit) is outside the range. Review the setting value and execute the FB again.

3E23H 15907 The inverter torque command is outside the range.
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Application program control FB: Error

When an error has occurred, the FB stops its operation.

ErrlD Description Corrective action

Hex Dec

3DFOH 15856 A cam data operation warning has occurred at the cam operation Check the "[Md.24] Axis warning No." of the axis 1 to

request. check the warning details and eliminate the cause of

the error. After that, execute the FB again.

3FO0H 16128 The inverter PLG option specification is outside the range of 1 and 2. Review the setting value and execute the FB again.

3F01H 16129 An inverter write mode error has occurred. Set the inverter operation mode to NET operation
mode and execute the FB again.

3F02H 16130 The inverter is not ready. Refer to the following and set the inverter operation
mode to "Remote station Ready". After that, execute
the FB again.
LI1FR-A800 INSTRUCTION MANUAL (DETAILED)

3FO3H 16131 A data link error has occurred. Check that the slave station is connected to the
network and execute the FB again.

3FFFH 16383 An inverter error of the target station number has occurred. Check the inverter error details of the target station

and eliminate the cause of the error. After that,
execute the FB again.
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Appendix 2 List of GOT Devices to be Used

Some devices set as switches and lamps in screens may also be set in the common settings including scripts. When these

devices need to be changed in a batch, using [Batch Edit] is recommended. For the details of [Batch Edit], refer to "GT
Designer3 (GOT2000) Help".

Type Device number Use

Bit GB40 Always ON

Bit GB30000 Pattern save switch, script trigger

Bit GB30001 Pattern load switch, script trigger

Bit GB30002 Pattern deletion switch, script trigger

Bit GB30004 Pattern scroll up switch, script trigger

Bit GB30005 Pattern scroll down switch, script trigger

Bit GB30006 Display condition of pattern scroll down switch

Bit GB30007 Pattern selection switch, script trigger

Bit GB30008 Display condition of pattern scroll up switch

Bit GB30010 to GB300014 Pattern selection switch

Bit GB30020 Pattern save flag

Bit GB30030 Pattern save confirmation switch, script trigger

Bit GB30031 Pattern deletion confirmation switch, script trigger

Bit GD30031.b13 System signal 1-1: GOT error reset signal

Bit GD32000.b0 Recipe common write trigger signal

Bit GD32000.b1 Recipe common read trigger signal

Bit GD32003.b0 Recipe common writing signal

Bit GD32003.b1 Recipe common reading signal

Bit GS251.b0 Drive accessible notification

Bit GS512.b0 Time change information

Word GD30000 Base screen switching device

Word GD30001 Overlap window screen 1 switching device

Word GD30004 Overlap window screen 2 switching device

Word GD30018 Dialog window screen switching device

Word GD30031 System signal 1-1

Word GD30041 System signal 2-1

Word GD30060 to GD30065 Date and time adjustment switch

Word GD30100 to GD30123 Scale of historical trend graph

Word GD30200 to GD30203 For calculation in the script for tension graph adjustment
Word GD30210 to GD30213 For calculation in the script for rewinder/unwinder graph adjustment
Word GD30220 to GD30223 For calculation in the script for dancer position adjustment
Word GD30300 to GD30309 Graph information of historical trend graph

Word GD30400 to GD30411 Cursor position time, display start position time, display end position time
Word GD31000 to GD31199 Devices for storing the list of pattern files (with extension)
Word GD31200 to GD31205 Devices for storing pattern names of the Pattern Select/Register window screen
Word GD31250 to GD31255 Devices for storing pattern names of the base screen
Word GD31300 Pattern file name offset device

Word GD31301 Current page number

Word GD31302 Maximum number of pages

Word GD31303 Selected recipe number

Word GD31320 to GD31324 Pattern number

Word GD31330 Pattern number offset

Word GD31350 to GD31356 Devices for storing corresponding pattern file names
Word GD31600 to GD31799 Devices for storing the list of pattern files (without extension)
Word GD31900 Devices for storing the comment number

Word GD32000 to GD32005 Recipe common setting

Word GD32100 to GD32102 For calculation of the part display in the B-30100 screen
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Word GS513 to GS516 Time after change

Word GS650 to GS652 Current time

Word TMP800 to TMP806 For calculation in the script
TMP810 to TMP816
TMP950 to TMP996

2 8 8 APPX
Appendix 2 List of GOT Devices to be Used



Appendix 3 Functional Restrictions by Version

Available functions depend on the version of the application package.
The following table shows combinations of each version and function.

Function

Version

Reference

FB Roll diameter calculation (feeding length method)

Edge position control

Web break detection

In velocity output with line velocity generator

Version display of FBs in registered libraries on the Element Selection window

MELSOFT iQ AppPortal

Version 1.001B
or later

Page 52 Details of the FB Library

Page 290 Using MELSOFT iQ AppPortal

Reel change function

FB Ramp generator

Version 1.003D
or later

Page 160 Reel Change

Page 52 Details of the FB Library

Cam generation for flat roll function

« Cam generation for flat roll (Measurement method)

« Cam generation for flat roll (Calculation method)

» Program examples and screen examples have been added.

FB Tension sensor feedback velocity control (Intermediate axis)

Dancer feedback velocity control (Intermediate axis)

Application program example with an inverter (CC-Link IE Field Network)

The standard Simple Motion module can be used by registering a license key.

Version 1.004E
or later

Page 52 Details of the FB Library

Page 250 APPLICATION PROGRAM
EXAMPLE (FLAT ROLL)

Page 268 APPLICATION SCREEN EXAMPLES
(FLAT ROLL)

Page 52 Details of the FB Library

Page 190 Inverter

Page 29 Registering a License Key

FB For the moving average filter, 0 can be set as the time constant.

For the line velocity generator, a negative speed can be set.

Converting simulator

Version 1.006G
or later

Page 52 Details of the FB Library

Page 273 CONVERTING SIMULATOR

FB Change the structure used in the friction torque table of the following FBs from
XY_TABLE_REF (2000 x 2 points) to FRIC_TABLE_REF (50 x 2 points) that is
the friction torque dedicated structure.”

« Friction compensation torque calculation

« Friction torque measurement

Version 1.007H
or later

Page 52 Details of the FB Library

A temporary license is available before a license key is obtained.

Version 1.008J
or later

Page 29 Registering a License Key

FB « Tension sensorless velocity control

* Inertia estimation

« Inertia compensation torque calculation (Inertia estimation value)
« Tension deviation measurement

« Table interpolation (50 points)

Version 1.010L
or later

Page 52 Details of the FB Library

The data type of the AXIS_REF structure member (label) is changed.'2

Version 1.011M
or later

Page 52 Details of the FB Library

*1 Change the structure used in the friction table from XY_TABLE_REF to FRIC_TABLE_REF after changing the FB.

s

‘(Filter’> ‘ [ Easy Display [« ] [ Digplay Setting ] [ Checlk ]
Label Mame Data Twpe GClass Azzign (Device/Label) Thitial Value

86 eWinderSpd FLOAT [Sinele Precizion] . |vaR GLOBAL -
57 eWdFrictionTrg FLOAT [Sinele Precision] .. |¥ARGLOBAL -

I A8 |gtwidFrictionTbl ¥ _TABLE_REF . VAR GLOBAL ~ |Detailed Setting
B0 stwd [aper Bl T_IHBLE_HEF Y .. |vAR GLOBAL  |Detailed Setting
60 wADch? ‘Word [Siened] \ .. VAR GLOBAL » |UD¥GEDD
1  wADchi ‘Word [Siened] \ WARGLOBAL - [U2¥G402

AN

Change XY_TABLE_REF used in the
friction table to FRIC_TABLE_REF.

*2 When updating a project of version 1.010L or earlier to 1.011M or later, replace the project.

For details, refer to the following.
=~ Page 37 Updating Library Elements
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Appendix 4 Using MELSOFT iQ AppPortal

MELSOFT iQ AppPortal, an application integrated management tool, is useful for managing projects and related files by

application package. This tool can be downloaded for free from Mitsubishi Electric FA site.
By using the installer (setup.exe) in the MELSOFT iQ AppPortal/iQAP_Data folder in the DVD-ROM supplied with this

application package, users can install data of iQ Monozukuri CONVERTING. (Install MELSOFT iQ AppPortal in advance.)

[ MELSOFT iQ AppPortal E=n|EEE ===
GEM Home =
[Py Copy ':(>:| [BsSolvs Name - 0 [HPro es ﬁ( 9

T Paste - W Cancel the Change o Al At X CyHistory
i Acquire the Classification = zd z Display the Release | .
X Delete Reservation | |atest Data Edit Update Refine vD
Edit Work Area Classification Sort Display

Cancel

L] i x

- 9 a

CONVERTING(RD77GF16)_1.001B
AP20-CNVO15AA_1.001B

Smart Filter CONVERTING CONVERTING
S (RD77GF16)_1- (RD77M516)_1--
Date Modified : Date Modified :

2016/03/10 2016/03/10

CONVERTING(RD77GF16)_1.001B

AP20-CNVO15AA_1.001B - iQ Monozukuri Folder

"iQ Monozukuri CONVERTING" provides the
standard features to be used in converting ap---

Users cannot make changes to iQ Monozukuri Folder. Copy iQ Monozukuri Folder to the object list area and build an
application.

[ MELSOFT iQ AppPortal =5 =R |
FCM Home -
[i4Copy ::a Name - ¥ [ Properties ﬂ( 9

[y Paste — A| A v -IE]}— story
| Acquire the Classification | 24 £T Display the Release | io)
X Delete Reservation | | stest Data Edit Update Refine _"
Edit Work Area Classification Sort Display
¢ [ % x | WAcquire the Latest! Save! Cancel ;’
] ~ ~
a @ @ ,__'-__‘ﬁ F% New Folder20160311182110
—— CONVERTING CONVERTING New B +
Smart Filte
? (RD77GF16)_1-- (RD77M516)_1-- Folder2016031--
Date Modified : Date Modified : Date Modified : b for th '
2016/03/10 2016/03/10 2016/03/11 R (372 (T S CETiE
+ CNV_TensionControl_R_1.001B.mslm
uri Folder

| Copy | % Application program example
=+ AP20-CNVOO5AA-R16-77M516_1.001B

@ GOT example
+ AP20-CNVOOSAA-GT27nnV_1.001B

q ERFH
+! benb62005741b,_zh-CN.pdf

q Instruction Manual
+! benb62005740b_en-US.pdf

q BERES
+ benb6200573%b_ja-IP.pdf

v s

Object list area
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Appendix & Temporary License Registration

When using this application package before getting a license key, register a temporary license by following the steps below.

The temporary license is valid for two months (from the registration date of the temporary license to the same day in the
month after next).

Registration date Day before the expiration date
1/1/2018 1/3/2018
20/6/2018 20/8/2018
31/7/2018 30/9/2018 “
31/12/2018 28/2/2019 *
31/12/2019 29/2/2020 (Leap year) 1
[ Invalid : Valid : Invalid |
0:00 0:00 0:00

*1 If the same day does not exist in the month after next, it is valid until the last day of the month.

Items to be prepared

Item Description
License key registration project A project for registering a license key to the PLC CPU module.
(AP20-CNV002AA_R16_LicWrite.gx3) It is included in the supplied DVD.

<FB>

FormatLicense (Macro type)
CNV_TempLicenseWrite (Macro type)

Clock setting of the PLC CPU module

Set the clock data (the current date and time) on "Clock Setting" of GX Works3.
For the clock setting, refer to the following.
[1GX Works3 Operating Manual

Executing the program

1. Executing the temporary license registration program

Copy the license key registration project (AP20-CNV002AA_R16_LicWrite.gx3) in the supplied DVD to a folder on the
personal computer, then open the file.

The project is created for the R16CPU. When using a model other than R16CPU, change the model.

* When registering a license key to multiple PLC CPU modules, register it one by one.

2. Writing and executing the program

Write the program to the PLC CPU module and execute it.

 Select "Online" — "Write to PLC" from the menu and write all the program to the PLC CPU module.

» Set the PLC CPU module to the RUN state and execute the scan program. Select "Program" — "Scan" in the Navigation
window and open the registered program. (Program name: LicenseWrite) The scan program includes the function block
(FormatLicense) for formatting the license key registration area, the function block (CNV_LicenseWrite) for writing the
license key, and the function block (CNV_TempLicenseWrite) for writing the temporary license.

Point

* When registering the temporary license to the PLC CPU module for the first time, format the license key
registration area. Format it before registering the license key.
» When another license of iQ Monozukuri has been registered, register the license without formatting it.
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B Registering the temporary license

Turn on the execution flag (WriteTempLicense) of the function block (CNV_TempLicenseWrite) in the scan program. Normal
completion (o_bOK) or Error completion (o_bError) becomes TRUE. At the error completion, refer to Troubleshooting.

(== Page 292 Troubleshooting)

When Normal operation (o_bOK) turns on, the license key registration is completed. Turn off the execution flag
(WriteTempLicense).

CMNY Templicenseiiite 1

CMNY TemplicenseWrite
i bEN o bOK
o bEnor

3. Deleting the program

After the temporary license registration has been completed, delete the program in the PLC CPU module.

Select "Online" — "Delete PLC Data" from the menu and select the [Select All] button in the "Online Data Operation" window
to delete the program.

Online Data Ope: =
Display  Setting  Related Functions .
Click.
2 Yam - : 8 e -
l Parameter + Program{E} l Select all
[ open/Close AlCD I Desclect AN J * CPl ory B SD Memory Card (@ Intelligent Function Module
Module Name/Data Name Y B i Last Change Size (Byte)

&% Parameter
i System ParameterCPU Parameter

4/14/2017 2:11:36 PM | 992
4/14/2017 2:11:35 PM | 1048
4/14/2017 2:11:36 PM | 200

8 odule Parameter
H ﬁrdﬂ Remote Password
£ % Global Label
| T8 Gobal Labelsetting

Program

4/14/2017 2:11:35 PM | 1004

MHEEEEEEEEEEE

A omam 4/14/2017 2:11:38 PM | 2192/4196(Data Memory)

A mam 4/14/2017 2:11:38 PM | 3096/6324(Data Memory)
= & PoU

@ LicenseFs 4/14/2017 2:11:38PM | 552/7824{Data Memory)

Display Memory Capacity [

Memary Capacity

Program Memory
Siza Calouistion I

Legend

Data Memory

W v ]
| B Devica/Label Memory (Fike Storage Area)
[ Deceased |
W Fesseories SD Memory Gard
|
:
Troubleshooting

The following table lists errors that occur during the temporary license registration and corrective actions.

Error details Cause Corrective action

After "CNV_TempLicenseWrite" is « The license key registration area Format the license key registration area by using "FormatLicense" and

executed, Error completion
(o_bError) turns on and Normal
completion (o_bOK) remains off.

has never been formatted.

« The license key outside the range
of the memory was about to be
written.

register the temporary license by using "CNV_TempLicenseWrite".
Using "FormatLicense" deletes other registered license keys. Register them
again.

The temporary license of the same
product has already been registered.

<When the temporary license is valid>

Continue to use the temporary license.

<When the temporary license is expired>

Get a license and register the license key by using "CNV_LicenseWrite".

After "CNV_TempLicenseWrite" is
executed, neither Normal completion
(o_bOK) nor Error completion
(o_bError) turns on.

« The PLC CPU module is not in the
RUN state.

« "Macro type" is not specified for
"FB type" of the license key
registration FB.

« Set the PLC CPU module to the RUN state.
« Specify "Macro type" for "FB type" of the license key registration FB.
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Precautions

» The temporary license is written to the device data storage file, and thus retained after power off.

« If the license key registration area of the device data storage file is operated with SLMP or the FTP server function, license
information may be lost.

* For the license key registration FB, set "FB type" to "Macro type".
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INSTRUCTION INDEX

C
CalcTouchRollCutterAngle. . ... ........... 177
CCIEFINVSPpdIF . . . ... .. 202
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D
DiaCalcTurretAngle. . .. ................. 179
R
ReadCamData . ....................... 264
S
STD_AverageValueFilter . .. . ............. 130
STD_Limiter. . . ... ..o 131
STD_LowpassT . ... .viiiii .. 128
STD _RampGenerator . .. ................ 137
STD_Table50Interpolation . . .............. 135
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REVISIONS

* The manual number is given on the bottom left of the back cover.

Revision date

*Manual number

Description

October 2015

BCN-B62005-740-A

First edition

April 2016

BCN-B62005-740-B

HMAdded models

AP20-CNV015AA-MO

BAdded functions

CC-Link IE Field Network products have been supported, FBs (Roll diameter calculation (feeding
length method), Edge position control, Web break detection) have been added, and MELSOFT iQ
AppPortal has been supported.

BAdded or modified parts

RELEVANT MANUALS, TERMS, Section 1.4, 1.5, 1.6, 2.1,2.2,2.3,3.1,4.1,4.2,4.3,5.1,5.3, 5.4,
5.5,5.6,5.7, 5.8, 5.9, Chapter 6, Section 6.1, 6.3, 6.4, 6.5, Appendix 1, 2, 3

October 2016

BCN-B62005-740-C

MAdded functions

Reel change function and an FB (Ramp generator) have been added.

BAdded or modified parts

TERMS, Section 1.6, 2.1, 3.1,4.1,4.2,4.3,5.4,5.5,5.9,5.10, 5.11, 5.12, 5.13, 5.14, 5.15, 5.16,
5.17,5.18,5.19, 5.20, 6.1, 6.3, 6.4, 6.5, Appendix 2

June 2017

BCN-B62005-740-D

MAdded functions

The standard Simple Motion module can be used by registering a license key, FBs have been added
(Cam generation for flat roll, tension sensor feedback velocity control for intermediate axis, dancer
feedback velocity control for intermediate axis), Program examples have been added (Inverter CC-
Link IE Field connection, flat roll)

BMAdded or modified parts

TERMS, REQUESTING AND REGISTERING A LICENSE KEY, Section 1.2, 1.3, 1.4, 1.5, 1.6, 2.1,
2.4,3.1, Chapter 4, Section 4.1, 4.2, Chapter 5, Section 5.1, 5.2,5.3,5.4,5.5,5.6,5.7, 5.8, 5.9, 5.10,
5.11,5.12,5.13, 5.14, 5.15, 5.16, 5.17, 5.18, 5.19, 5.20, 5.21, 6.1, 6.4, Chapter 7, 8, Appendix 1, 3,
WARRANTY, TRADEMARKS

June 2018

BCN-B62005-740-E

BAdded functions

Converting simulator and FB functions (For the moving average filter, 0 can be set as the time
constant, and for the line velocity generator, a negative speed can be set.)

BMAdded or modified parts

TERMS, REQUESTING AND REGISTERING A LICENSE KEY, Section 1.4, 1.5, 1.6, 2.1, 2.3, 2.4,
2.5,4.1,4.2, Chapter 5, Section 5.1,5.2,5.3,5.4,5.5,6.5,7.5,7.6, 7.7, 7.8, Chapter 9, Appendix 1,
3,4

July 2018

BCN-B62005-740-F

BMChanged functions

FB functions have been changed. (The structure size of the friction torque table used in the friction
compensation torque calculation and friction torque measurement is changed from 2000 points to 50
points.)

BMAdded or modified parts

Section 4.1, 4.2, 5.1, 9.1, Appendix 1, 2, 3

October 2018

BCN-B62005-740-G

MAdded functions

A temporary license is available before a license key is obtained.
BMAdded or modified parts

TERMS, Section 2.1, 2.4, 4.1, Appendix 3, 5

February 2019

BCN-B62005-740-H

BMAdded or modified parts
Section 2.1, 4.1, 4.2

July 2019

BCN-B62005-740-J

MAdded functions

FB functions have been added. (Tension sensorless velocity control, inertia estimation, inertia
compensation torque calculation (inertia estimation value, tension deviation measurement, table
interpolation (50 points)))

BMAdded or modified parts

Section 1.6, 4.1, 4.2, Appendix 1, 3

September 2019

BCN-B62005-740-K

BMAdded or modified parts
Section 1.6, 2.3, 2.5,4.1,4.2,5.3,5.5,7.6, 7.7, 9.1, Appendix 1, 3

This manual confers no industrial property rights of any other kind, nor does it confer any patent licenses. Mitsubishi Electric Corporation cannot be held
responsible for any problems involving industrial property rights which may occur as a result of using the contents noted in this manual.

© 2015 MITSUBISHI ELECTRIC CORPORATION
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WARRANTY

Please check the following product warranty details before using this product.

(1) Software included in this product

Check "END-USER SOFTWARE LICENSE AGREEMENT" (BCN-EP2005-0001) included in this product.
(2) Hardware included as a system component of this system

Check the product warranty details of each hardware.
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TRADEMARKS

Ethernet is a registered trademark of Fuji Xerox Co., Ltd. in Japan.

Microsoft and Windows are either registered trademarks or trademarks of Microsoft Corporation in the United States and/or
other countries.

Adobe, Acrobat, and Reader are either a registered trademark or a trademark of Adobe Systems Incorporated in the United
States and other countries.

The SD and SDHC logos are either registered trademarks or trademarks of SD-3C, LLC.

The company names, system names and product names mentioned in this manual are either registered trademarks or
trademarks of their respective companies.

In some cases, trademark symbols such as ™' or '®' are not specified in this manual.

>
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BCN-B62005-740-K(1909)

MITSUBISHI ELECTRIC CORPORATION

When exported from Japan, this manual does not require application to the
Ministry of Economy, Trade and Industry for service transaction permission.

Specifications subject to change without notice.
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