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SAFETY PRECAUTIONS

Read the separate Safety Manual and following precautions thoroughly before using this product. Take precautions as

necessary.

BASIC PRECAUTIONS AND IMPORTANT POINTS
WHEN USING COLLABORATIVE ROBOTS

Collaborative robots have a variety of safety functions, so unlike conventional industrial robots, they can work in the same

space as humans without being separated by a machine guard.

Even though collaborative robots are equipped with safety functions, it does not guarantee that they will not cause injury. To
prevent injury, customers who use robots, machine manufacturers who construct robot systems, and system builders such as
system integrators must select and use functions correctly. Peripherals must be designed, manufactured, set, programmed,
maintained, and inspected appropriately. Before working with collaborative robots, conduct risk assessments, check that no
risk is present, and ensure all required documentation is in order.

It is vitally important that all the points mentioned above are fully understood in order to work with collaborative robots safely
and without incident. When using collaborative robots, always keep in mind that they may move unexpectedly.

INTRODUCTION

Thank you for purchasing Mitsubishi Electric MELFA industrial robots.

Before operating this robot, make sure to read and fully understand the contents of this manual.
To operate this robot safely, make sure to read this manual and the Safety Manual included with the robot controller. Keep the
manuals in a safe place so that they can be read whenever necessary.

Applicable products

This manual is for the following products.
Robot:

* RV-5AS-D

Robot controller:

+ CR800-05VD

Symbols

Incorrect handling may result in imminent danger, leading to death or serious injury.

/MN\DANGER

Incorrect handling may lead to death or serious injury.

MNWARNING

Incorrect handling may lead to injury or property damage.

/N CAUTION

* No part of this document may be reproduced by any means or in any form, without prior consent from Mitsubishi Electric.

» The contents of this document are subject to change without notice.

* We make every effort to ensure that the information in this document is as accurate as possible. Please contact us if you find any incorrect, questionable, or
missing information.

Copyright(C)2020 MITSUBISHI ELECTRIC CORPORATION




ABOUT THIS MANUAL

This manual explains the robot setup procedure and the steps required for pick-and-place operations.

It also explains how to setup the Easy-setup kit (option).

The manual consists of the following parts:

» Part 1 SETUP

This part explains how to unpack, install, wire, and operate the robot.

+ Part 2 OPERATION

This part explains how to create and run programs using RT VisualBox.

+ Part 3 VISION SENSOR

This part explains how to create and run vision sensor programs using RT VisualBox.

MANUALS INCLUDED WITH THIS PRODUCT

Manual name Description Manual No.
Collaborative Robot Safety To ensure the safety of robot users, this manual provides information on common precautions and BFP-A3733
Manual safety measures that should be taken when handling the robot or creating and designing robot

systems. Read this manual first.
Hello ASSISTA Quick Set-up Describes procedures including unpacking, installation, programming using RT VisualBox, and BFP-A3715
Guide (This manual) operation of the robot.
Standard Specifications Provides information on standard product specifications, options, and maintenance parts. It also BFP-A3727

provides information on safety and technical precautions when introducing the robot into a new

environment.
Robot Arm Setup and Explains pre-operation requirements for the robot (unpacking, transportation, installation, and BFP-A3729
Maintenance operation checks) and how to carry out maintenance and inspection.
Controller Setup and Explains the steps that must be taken before using the robot controller (unpacking, transportation, and | BFP-A3731
Maintenance installation). It also contains information on maintenance and inspection.
Collaborative Robot: Detailed Provides information on functions specific to collaborative robots. BFP-A3735
explanations of functions and
operations
Detailed explanations of Provides information on functions and operation methods, how to use MELFA-BASIC VI commands in | BFP-A3478
functions and operations‘1 programs, how to connect external input/output devices, and how to set parameters. The FR series is

used as an example for explanation purposes. For information on unsupported functions, refer to the

separate Instruction Manual "Collaborative Robot: Detailed explanations of functions and operations".
Troubleshooting*1 Provides information on the causes and solutions to errors that may occur while operating the robot. BFP-A3480
Tracking Function™ Provides information on the specifications, functions, and usage of the conveyor tracking function. BFP-A3520
GOT Direct Connection Describes the data configuration of the memory between the GOT and the robot, monitoring, and BFP-A3546
Extended Function” operating procedures.
Ethernet Function™! Explains how to communicate with a computer over Ethernet using TCP/IP protocols. BFP-A3379

*1 Instances where the CR800-D controller is mentioned also refer to the CR800-05VD.
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PART 1

PART1 SETUP

1 STEPS FROM UNPACKING THE ROBOT TO INSTALLING THE ROBOT

2 CONNECTING THE ROBOT CONTROLLER, ROBOT, AND PERIPHERALS

3 OPERATING THE ROBOT

4 CONNECTING THE ROBOT, HAND, AND VISION SENSOR




Part 1 "SETUP" explains what equipment is required for the system below and how to connect the equipment.
Select the name of a piece of equipment in the figure below to display additional information on that item.

Robot arm
RV-5AS-D

Machine cable

PoE adapter
PoE cable

\._._._._.-.._._::

- = =1
I

Easy-setup kit (option)

r — — — — —

(
[
I LM Primary power cable |
® | EMG / Mode selector .
l @ switch box I |
Earth leakage breaker / | LAN cable
I Safety extension unit power supply box I .
|
| I !
I i — I l Ethernet hub
Safety extension 24VDC
| unit power supply breaker | ’4!2‘
STl |
ACIN cable =
L o = = e e e e e e o= e o
Robot controller y LAN cable
CR800-05VD
\
Computer/Tablet
[ reere\
L\
RIO cable LAN cable
(for the Safety extension unit)
RT VisualBox
(Option)

[ — 7] :Included with the Easy-setup kit

=== .= : Connect when using a vision sensor



1 STEPS FROM UNPACKING THE ROBOT TO
INSTALLING THE ROBOT

1.1  Unpacking the Robot
/M CAUTION

Unpack the robot on a flat surface near to where it is to be installed.
Unpacking the robot on an unstable surface may cause the robot to tip over.

1. Cutthe banding straps with scissors, then open the box.

Banding strap

2. Pull the box up and remove it.

1 STEPS FROM UNPACKING THE ROBOT TO INSTALLING THE ROBOT
1.1 Unpacking the Robot 7



3. Remove the left and right inserts.

Inserts

4. Remove the top inserts.

5. Open the plastic bag covering the robot.

Plastic bag

1 STEPS FROM UNPACKING THE ROBOT TO INSTALLING THE ROBOT
1.1 Unpacking the Robot



6. Remove the robot from the box. When lifting the robot, one person should hold the end of the forearm and elbow, while
another person holds the area under the elbow.

Elbow

End of the forearm

Weight: Approx. 32kg

/N\ CAUTION

« Place the robot on a flat surface. Fix the robot in place or have somebody support it during installation. External forces may cause the robot to fall if the robot
is not fixed in place or supported during installation. Remove the support bracket for the mechanical interface once the robot has been installed.

» The support bracket and packaging are required when relocating the robot. Keep them in a safe place.

1 STEPS FROM UNPACKING THE ROBOT TO INSTALLING THE ROBOT
1.1 Unpacking the Robot 9



1.2  Unpacking the Robot Controller

1. Open the box.

=

2. Pul up the handles of the inner box, then take out the robot controller.

Handles

Weight: Approx. 12.5 kg

3. Remove accessory A.

1 0 1 STEPS FROM UNPACKING THE ROBOT TO INSTALLING THE ROBOT
1.2 Unpacking the Robot Controller



1.3  Unpacking the Easy-setup Kit

The Easy-setup kit is an option.
Continue to section 1.4 if you are not using the Easy-setup kit.

1. Open the box.

-

2. Remove accessory B using the finger holes.

Accessory B

Handles

3. Remove the Easy-setup Kit using the finger holes.
Handles

1 STEPS FROM UNPACKING THE ROBOT TO INSTALLING THE ROBOT 1 1
1.3 Unpacking the Easy-setup Kit



4. Remove the EMG / Mode selector switch box.

EMG / Mode selector switch box

1 2 1 STEPS FROM UNPACKING THE ROBOT TO INSTALLING THE ROBOT
1.3 Unpacking the Easy-setup Kit



1.4

Checking the Accessories

Products included with the robot controller

CNUSR11 connector™

B ©)
T =
x1

ACIN cable

CNUSR12 connector

x4

Robot installation screw
(M8x35)

x1 x1
RIO cable (1m) Terminator cap
4 )
+ %
x8 x32

; SDI connector set™? —/

@

x4

Spring washer for
robot installation screws

x1

Machine cable

x1
Fuse (1.6 A)

x4

Plain washer for
robot installation screws

- Ry

; SDO connector set™? —/

x1 x1
Robot Safety Option RV-5AS-D Series
Instruction Manual Instruction Manual
(CD-ROM) (CD-ROM)
~ Accessory A

*1  This connector is not required when using the Easy-setup kit as the kit includes a pre-wired connector.
*2 The connector sets are not required when using the Easy-setup kit as the kit includes cables with pre-installed connectors.

1 STEPS FROM UNPACKING THE ROBOT TO INSTALLING THE ROBOT
1.4 Checking the Accessories
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1.5 Equipment Supplied by Customer

14

All of the products manufactured by MELFA robot partner companies can be supplied by Mitsubishi Electric (hands, fingers,
suction pads, vision senors, installation stands, etc.). For further information, refer to the MELFA ASSISTA catalog.

Minimum equipment required (robot + hand)

Parts included in the Easy-setup kit

.

O A2 O [A-3) O
x8
Earth leakage breaker / SDI cable
Safety extension unit power supply box™
J
] A-5) L] A6 O
x1 x1
SDO cable Support bracket Mode selector switch key
A-7) [0 A-8) O A9
/ ) ; x2
Cable tie Safety extension unit EMG / Mode selector switch box
fixing screw (M5 x 15) fixing screw (M5 x 8)

*1

Accessory B

The plug type will differ depending on the country the product is intended for.

1 STEPS FROM UNPACKING THE ROBOT TO INSTALLING THE ROBOT
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Parts included with the hand

Recommended hands for this product are shown below.

L,
& #
=---li'-l

| ldp
4 T

Co-act EGP-C40 N-N-Assista HRC-03-099455 KIT-ASSISTA-G ROB-SET ECBPM ASSISTA

(Manufactured by SCHUNK) (Manufactured by (Manufactured by (Manufactured by
Zimmer Group) GIMATIC) SCHMALZ)
In this Instruction Manual, the Zimmer HRC-03-099455 will be used for explanation purposes.
B-1) O B-2 O B-3) B-4) O B-5) O
=7 i i i
H Z’H x1 x1 x4 x1 x4
Hand Finger Finger Hand bracket Hand bracket
(HRC-03-099455 installation installation screw
manufactured by screw
Zimmer Group)
B-6) [ B-8) [J B-9) [ B-10) O
x1 x1 x1 x2 x1
Hand bracket Adapter plate Adapter plate Hand installation screw Hand positioning pin
positioning pin positioning pin
Parts
C-1) O c2 O c-3) O c-4 Q O c-5 Q [
? @
o b
x1 x1 x1 0 x1 © x1
Installation screw Spring washer Plain washer Grounding wire Grounding wire
for the grounding (#11 AWG) (#14 AWG)
wire (M4 x 10)
C-6) O
x1
Ethernet hub
(100BASE-TX)
Tools
D-1) O b-2 [0 b-3) |
%x’l %)q
Scissors Hexagon wrench Phillips-head screwdriver
(length: 18 cm or longer)
1 STEPS FROM UNPACKING THE ROBOT TO INSTALLING THE ROBOT 1 5
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Parts required when using a vision sensor

The following parts are required in addition to the robot and hand.

Parts included with the vision sensor

In this Instruction Manual, the Mitsubishi Electric VS80M-202 will be used for explanation purposes.

O e2 O

x4
Vision sensor Vision sensor
(VS80M-202 installation screw
manufactured by (M3 x 6)

Mitsubishi Electric)

Parts included with the vision sensor mounting bracket

F-1) O F2 O F-3) O k-9 O
x2 x2 x2

Vision sensor Vision sensor Vision sensor Cable tie

mounting bracket™ mounting bracket positioning pin

(1F-ASSISTA-2DVSFLG installation screw

manufactured by (M4 x 12)

Mitsubishi Electric)

*1  The Cognex BKT-IS8K-01 cannot be used with the Vision sensor installation kit.

Devices

G-1) O G2 O G-3 [
S, O

e, ), O,

PoE adapter Ethernet hub C-mount lens (8 mm)

(CPS-AC-POE1A-JP (100BASE-TX)
manufactured by

Cognex)
Parts
H-1) O
x1
Ethernet cable PoE Ethernet cable
(100 BASE-TX) (CCB-84901-2001-0

manufactured by Cognex)”
*1 DO indicates the length of the cable.

1 1 STEPS FROM UNPACKING THE ROBOT TO INSTALLING THE ROBOT
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1.6  Equipment Fabricated by Customer

54.5 or more 135

27.5 or more

38 or more

N

38 or more

135

/K

Installation dimensions
Installation stand

(Surface roughness: 6.3 Ra)

The installation stand is subject to the following reaction forces generated by the movement of the robot. The installation stand
must have sufficient strength and rigidity to withstand these forces.

Iltem Value
Tilt moment (M,) 325N'm
Torsional moment (M,) 275N'm
Horizontal direction translation force (F,) 700N
Vertical direction translation force (F,) 1010N

Point}@

A range of accessories developed by MELFA robot partner companies are available (hands, fingers, suction
pads, vision senors, mobile platforms, etc.).

For further information, refer to the MELFA ASSISTA catalog.

* Hand

Co-act EGP-C40 HRC-03-099455 KIT-ASSISTA-G ROB-SET

N-N-Assista (Manufactured by (Manufactured by ECBPM ASSISTA
(Manufactured by Zimmer Group) GIMATIC) (Manufactured by
SCHUNK) SCHMALZ)

1 STEPS FROM UNPACKING THE ROBOT TO INSTALLING THE ROBOT 1
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1.7  Transporting the robot

/N\ CAUTION

« To prevent accidents, do not transport the robot by holding the cover.
« Minimize the transportation distance of the robot.

1. Move the unpacked robot to where it will be installed. When transporting the robot, one person should hold the end of the
forearm and elbow, while another person holds the area under the elbow.

/

End of the forearm

Weight: Approx. 32kg

2. Place the robot in the position it will be installed in.

/N CAUTION

Fix the robot in place or have somebody support it during installation. External forces may cause the robot to fall if the robot is not fixed in place or supported
during installation.

1 1 STEPS FROM UNPACKING THE ROBOT TO INSTALLING THE ROBOT
8 1.7 Transporting the robot



1.8

Installing the robot

The following equipment is required.

Item number Item Quantity
D-2) Hexagon wrench/driver 1
Accessory A Robot installation screw 4
Accessory A Spring washer for robot installation 4

screws
Accessory A Plain washer for robot installation screws | 4
- Installation stand 1

1. Install the robot on to the level surface of the installation stand (surface roughness: 6.3 Ra). Fix the robot to the stand
with the four installation screws. (Recommended tightening torque: 26.5 Nem)

-
Hexagon wrench
Hexagon socket
screwx4
Spring washer
Plain washer
N

Support bracket

J

2. Remove the support bracket attached to the mechanical interface.

/N CAUTION

The support bracket and packaging are required when relocating the robot. Keep them in a safe place.

1.9

Installing the Robot Controller

Install the robot controller on a level surface.
For information on the installation dimensions of the robot controller, refer to the section "Outside dimensions/Installation

dimensions" in the following manual:
[TIRV-5AS-D Standard Specifications (BFP-A3727): Outside dimensions/Installation dimensions

1 STEPS FROM UNPACKING THE ROBOT TO INSTALLING THE ROBOT 1
1.8 Installing the robot 9
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1.10

Installing the Easy-setup Kit

The following equipment is required.

Item Item Quan | ltem Item Quan
number tity number tity
A-1) EMG / Mode selector switch box 1 A-9) EMG / Mode selector switch box fixing screw (M5 x | 2
8)

A-2) Earth leakage breaker / Safety extension unit power | 1 D-3) Phillips-head screwdriver (length: 18 cm or longer) 1

supply box
A-5) Support bracket 1 Accessory A | RIO cable 1
A-6) Mode selector switch key 1

Earth leakage breaker / Safety extension unit power supply box

Position the Earth leakage breaker / Safety extension unit power supply box so that it is within reach of the RIO cable (1m).

EMG / Mode selector switch box

Earth leakage breaker / Safety extension unit power supply box

(e}

RIO cable (1m)

Position the EMG / Mode selector switch box in an easily accessible place that is within 3m of the robot controller.

Follow the steps below if you would like to fix the EMG / Mode selector switch box in place.

EMG / Mode selector switch box
fixing screw

EMG / Mode selector switch box
fixing screw \1

[0):4
Fix the support bracket (included with the Easy-setup kit) in place using a fixing screw.

2.

1 STEPS FROM UNPACKING THE ROBOT TO INSTALLING THE ROBOT
1.10 Installing the Easy-setup Kit

_|_—EMG / Mode selector switch box

D;/ Support bracket
_@

Slot the lower tab on the EMG / Mode selector switch box into the support bracket.

Fix the other side of the EMG / Mode selector switch box in place using a fixing screw.



1.11

Installing the Safety Extension Unit

The following equipment is required.

Item number

Item Quantity

A-2)

Earth leakage breaker / Safety extension 1
unit power supply box

A-8)

Safety extension unit fixing screw (M5 x 15) | 3

D-3)

Phillips-head screwdriver (length: 18 cm or
longer)

-

Install the Safety extension unit in the Earth leakage breaker / Safety extension unit power supply box.

1. Remove the fixing screws on the front cover of the Earth leakage breaker / safety extension unit power supply box (four

places).

Fixing screws for the front cover of the Earth leakage breaker /
Safety extension unit power supply box (four places)

0 s 1O

| O ©)

2. Fixthe Safety extension unit in place using the fixing screws (three places).

0| O

6

Lo = ® ®
® &
® @ @
= @)ol@) °

i
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2 CONNECTING THE ROBOT CONTROLLER,
ROBOT, AND PERIPHERALS

2.1  Connecting the Power Supply and Grounding Wire
to the Safety Extension Unit

The following equipment is required.

Item number Item Quantity
A-2) Earth leakage breaker / Safety extension 1
unit power supply box
D-3) Phillips-head screwdriver (length: 18 cmor | 1
longer)
Grounding terminal FG wire
o
]
=l :
©
H
@)|o(@ °
" (B
o o

1. Connect the FG wire to the ground terminal of the Safety extension unit.

2. Connect the DCIN cable to the DCIN socket of the Safety extension unit.

2 CONNECTING THE ROBOT CONTROLLER, ROBOT, AND PERIPHERALS
2.1 Connecting the Power Supply and Grounding Wire to the Safety Extension Unit



2.2 Connecting the Robot Controller and the Earth

leakage Breaker / Safety Extension Unit Power
Supply Box

The following equipment is required.

Item number Item Quantity
A-2) Earth leakage breaker / Safety extension 1
unit power supply box
C-5) Grounding wire (#14 AWG) 1
D-3) Phillips-head screwdriver (length: 18 cmor | 1
longer)
Accessory A ACIN cable 1

Earth leakage breaker /
Safety extension unit power supply box

H—

|_L- Ground terminal

® L—

o [ | L~ FG terminal

c i 2= Cable gland
{ -[!1'/ Lock nut

L termlna| N terminal

ACIN cable
~—— ACIN cable connection ——

5 Groove for main key
- (wide) 1
—5 Controller rear ®) Top
CHN
@

ACIN connector
(female)

Main key (wide)

-

&

ACIN cable

male
\ Grounding cable 6. ( )
= Coupling
N

1. Connect the grounding wire to the ground terminal of the robot controller. (Tightening torque: 2 to 3 N-m)

| @
ACIN connector U' UUUUUUUUUUUOU
AN

Top
Grounding terminal

J

2. Pull the ACIN cable through the cable gland on the Earth leakage breaker / Safety extension unit power supply box.
Turn the lock nut counter-clockwise to loosen the cable gland and let the ACIN cable pass through.

2 CONNECTING THE ROBOT CONTROLLER, ROBOT, AND PERIPHERALS 2
2.2 Connecting the Robot Controller and the Earth leakage Breaker / Safety Extension Unit Power Supply Box 3
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3. Connect the L and N wires of the ACIN cable to the L and N terminals of the earth leakage breaker. Ensure that the flat
side of each ring terminal is facing down so that they sit on top of the ring terminals that are already connected to the
earth leakage breaker. (Tightening torque: 2 to 3 N-m)

4. Connect the FG wire of the ACIN cable to the FG terminal on the Ground terminal block.

5. Turn the lock nut clockwise to tighten the cable gland and fix the ACIN cable in place.
Hold the cable gland from inside the Earth leakage breaker / Safety extension unit power supply box and turn the lock nut.

6. Connect the ACIN cable to the ACIN socket of the robot controller.

Face the main key on the ACIN cable plug upward. (Refer to the "ACIN cable connection" illustration.)

Align the main key of the ACIN cable plug with the grooves on the ACIN socket. Push the plug into the socket as far as it will
go.

The plug may be damaged if it is not correctly aligned with the socket.

7. Tighten the coupling on the ACIN cable, turning it clockwise until it locks.

2 CONNECTING THE ROBOT CONTROLLER, ROBOT, AND PERIPHERALS
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2.3 Connecting the Robot Controller and the Safety
Extension Unit

The following equipment is required.

Item number Item Quantity
A-2) Earth leakage breaker / Safety extension 1
unit power supply box
A-7) Cable tie 1
Accessory A RIO cable 1
Accessory A Terminator cap 1
RIO1 port
— RIO2 port

Grommet

/

RIO cable 3_”
1.[]
/

Cable clamp

Terminator cap

U

o

2./

\ 4@ RIO port

Cut an opening in the grommet to allow the cable through.

{®

M=

Connect the RIO cable to the RIO port of the robot controller.

w

Pull the RIO cable through the grommet into the Earth leakage breaker / Safety extension unit power supply box.

A

Connect the RIO cable to the RIO1 socket of the safety extension unit.

&

Connect the terminator cap to the RIO2 socket of the Safety extension unit.

o

Secure the RIO cable to the cable clamp with a cable tie.

N

Reattach the front cover of the Earth leakage breaker / Safety extension unit power supply box.

-SOINGE

B

2 CONNECTING THE ROBOT CONTROLLER, ROBOT, AND PERIPHERALS 2
2.3 Connecting the Robot Controller and the Safety Extension Unit 5

Fixing screws for the front cover of the Earth leakage breaker /
Safety extension unit power supply box (four places)

o




2.4 Connecting the EMG / Mode Selector Switch Box
to the Robot Controller

The following equipment is required.

Item number Item Quantity

A-1) EMG / Mode selector switch box 1

1. Connect CNUSR11 connector of the EMG / Mode selector switch box to the CNUSR11 port on the robot controller.
Check that the levers on both sides of the CNUSR11 connector are up.

&
/ \ CNUSR11 connector

Levers
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2.5 Connecting the Robot Controller to the Robot
/AN CAUTION

When connecting the machine cable to the controller, ensure the connector is parallel with the socket. Applying too much pressure to one side of the
connector may damage the pins or result in a bad connection.

« Forcibly pulling or excessively bending the cable may cause it to fray or result in damage to the connector.
« Connect the machine cable in an environment that is free from dust and oil mist.

The following equipment is required.

Item number Item Quantity

Accessory A Machine cable 1

1. Connect the machine cable connector (controller side) to the robot controller. Close the latches to lock the connector in
place.

Latches

7

®
Wnggy
0
Machine cable connector ﬂl][][]n |
(controller side)
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2. Connect the robot side of the machine cable to the robot.

Machine cable connector
(robot side)
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Tighten the two fixing screws to lock the connector in place. (Recommended tightening torque: 4.0 N-m)

Fixing screws
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2.6 Connecting the Grounding Wire to the Robot

The following equipment is required.

Item number Item Quantity
C-1) Installation screw for the grounding wire 1
(M4 x 10)
C-2) Spring washer 1
C-3) Plain washer 1
C-4) Grounding wire (#11 AWG) 1
D-3) Phillips-head screwdriver (length: 18 cm 1
or longer)

Connect the grounding wire to the ground terminal on the robot.

Grounding wire (#11 AWG)

0| Plain washer

[~ // Spring washer
@\@ . Installation screw

for the grounding
wire (M4 x 10)

Point}3
» Ground the robot using the Exclusive grounding method shown below.
Robot Robot
controller controller
Robot and personal Robot and personal
computer computer
O O e O
Exclusive grounding Common grounding Common grounding
(Preferred) (Acceptable) (Incorrect)
» Ground the robot with a ground resistance of 100 ohms or less.
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3 OPERATING THE ROBOT

3.1  Powering on the Robot, Robot Controller, and
Peripherals

Precautions

The operations performed in this chapter will cause the robot to move. Check that there are no obstacles, such as tools, within
the operating range of the robot before turning the power on.

1. Power on the power of the Earth leakage breaker / Safety extension unit power supply box.

Point ;>

If you are not using the Easy-setup kit, power on the Safety extension unit, then the robot controller.
If the Safety extension unit is not powered on first, an error will occur.

3.2 Checking the Robot Status with the Status
Indicator LED

Check that the Status indicator LED is has turned blue.

| Status LED

For information on the Status indicator LED, refer to the section "Status indicator LED" in the following manual:
[TIRV-5AS-D Standard Specifications (BFP-A3727)
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3.3  Moving the Robot by Hand

This section explains how to use the direct teaching function to move the robot arm into a position that allows for the hand to
be attached.
If an error occurs while moving the robot arm, press the [RESET] button on the robot arm operation panel to reset the error.

1. Set the mode selector switch to AUTOMATIC mode, then remove the mode selector switch key.

Mode selector switch key ~

Mode selector switch
When set to AUTOMATIC = |

2. Hold down the [DIRECT TEACHING] button on the robot arm operation panel for 2+ seconds.
Release the button after the LED has stopped flashing.

»
L
|

DIRECT
IDIRECT | |TEACH| | HAND

N\
/

]
ENABLE
RESET | |START| | oex

Operation panel

3/%,, |

a
/| |DIRECT
eaching| | TEACH HAND

ENABLE
RESET | |SUEART| |Vt
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Point/©

Press any button on the robot arm operation panel once you have finished teaching the robot.

4. Hold the robot arm by hand, and face the hand installation surface upward.

Point ;>

If an excessive amount of force is applied to the robot arm when teaching the robot directly, an error will occur.
Press the [RESET] button on the robot arm operation panel to reset the error.
Reduce the amount of force that is applied to the arm when teaching the robot directly.

5. Move the robot arm into the posture shown below, then hold down the [DIRECT TEACHING] button on the robot arm
operation panel for 2+ seconds.

6. Check that the [DIRECT TEACHING] button LED turns off or the Status indicator LED has changed from green to blue.

7. Power off the power of the Earth leakage breaker / Safety extension unit power supply box.
For further information on direct teaching, refer to the section "Direct teaching" in the following manual:
[Collaborative Robot: Detailed explanations of functions and operations (BFP-A3735)
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4 CONNECTING THE ROBOT, HAND, AND
VISION SENSOR

4.1 Connecting the Hand to the Robot

In this Instruction Manual, the Zimmer HRC-03-099455 will be used for explanation purposes.

The steps are mostly the same for other hands, however they may differ in some instances.

For lists of the items required to use recommended hands and information on hand installation, refer to the following
document:

[TIRV-5AS-D Standard Specifications (BFP-A3727): Connections of recommended hands, recommended vision sensors and
the force sensor

The following equipment is required.

Item Item Quantity | Item Item Quantity
number number

B-1) Hand (HRC-03-099455 manufactured by 1 B-7) Adapter plate 1

Zimmer Group)

B-2) Finger 1 B-8) Adapter plate positioning pin 1

B-3) Finger installation screw 4 B-9) Hand installation screw 2

B-4) Hand bracket 1 B-10) Hand positioning pin 1

B-5) Hand bracket installation screw 4 D-1) Scissors 1

B-6) Hand bracket positioning pin 1 D-2) Hexagon wrench/driver 1

1. Ensure that the robot and peripheral devices are powered off. Check that the Status indicator LED is has turned off.

2. Remove the hand cover screws (two places), then remove the cover.
Remove the cover with the hand in the closed position.

—_—

! \ Hexagon wrench

Screws (two places)

Hand cover
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3. Insert the hand bracket positioning pin into the alignment hole on the robot flange.
Push the pin in until it reaches the bottom of the alignment hole.

Hand bracket positioning pin

4. Connect the hand connector to the HND connector.
Lineup the keys of both connectors before connecting them. Then, tighten the coupling by turning it clockwise.
Make sure the hand does not fall.

Alignment keys

HND connector Hand connector
Hand connector

HND connector
(connects to hand)
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5. Conceal the connectors in the hand bracket.
Conceal the connectors as shown in the image below.

Hand bracket

FS connector
(connects to force sensor)

Connects to hand

Hole for positioning pin

LAN connector !
(connects to vision sensor)

*1  When using a vision sensor, do not conceal the LAN connector in the hand bracket.

Point
Refer to the following page for information on how to install a vision sensor:
[~ Page 40 Mounting the Vision Sensor on the Robot
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6. Install the hand bracket onto the robot flange. Lineup the hole on the bracket with the positioning pin on the robot flange.
Be careful not to pinch the cables between the hand bracket and robot flange.

Hand bracket Hand bracket positioning pin

\‘; \\!\
7. Insertthe adapter plate positioning pin into the alignment hole on the hand bracket.

Adapter plate positioning pin
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8. Fix the hand bracket and adapter plate to the robot flange. Fix both the hand bracket and the adapter plate to the flange
using the hand bracket installation screws (four places).

Hand bracket installation screws (four places)

Hand bracket Adapter plate

1

a d
H n \ —
~

Adapter plate
\ []
I

al
Hand bracket |i|
installation screw = Il = =-
Hand bracket L I |!|

Robot flange

9. \Insert the hand positioning pin into the alignment hole on the hand.

.

Hand positioning pin
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10. Fix the hand to the adapter plate. Fix the hand to the adapter plate using the hand installation screws (two places).

Hand installation screws (two places)

11. Reinstall the hand cover that was removed in step 3.

Hexagon wrench
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4.2 Mounting the Vision Sensor on the Robot

The following equipment is required.

Item number Item Quantity | ltem number Item Quantity

D-1) Scissors 1 F-4) Cable tie 2

D-2) Hexagon wrench/driver 1 G-1) PoE adapter 1
(CPS-AC-POE1A-JP manufactured by
COGNEX)

E-1) Vision sensor (VS80M-202 manufactured | 1 G-2) Ethernet hub (100BASE-TX) 1

by Mitsubishi Electric)
E-2) Vision sensor installation screw (M3 x 6) 4 G-3) C-mount lens (8 mm) 1
F-1) Vision sensor mounting bracket (1F- 1 H-1) Ethernet cable (100 BASE-TX) 1

ASSISTA-2DVSFLG manufactured by
Mitsubishi Electric)

F-2) Vision sensor mounting bracket 2 H-2) PoE Ethernet cable 1
installation screw (M4 x 12) (CCB-84901-2001-# manufactured by
Cognex)
F-3) Vision sensor positioning pin 2 - - -

1. Ensure that the robot and peripheral devices are powered off. Check that the Status indicator LED is has turned off. Turn
the C-mount lens clockwise to attach it to the vision sensor.

C-mount lens

2. Attach the vision sensor to the bracket using the vision sensor mounting bracket installation screws (four places).

Vision sensor mounting bracket installation screws (four places)

Vision sensor mounting bracket

N @@ )

3. Insert the vision sensor positioning pins into the alignment holes on the vision sensor mounting bracket.

Positioning pin
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4. Fix the vision sensor to the hand bracket using the vision sensor mounting bracket installation screws (two places).

Vision sensor mounting bracket
installation screw (two places)

5. Remove the cover from the LAN connector. Lineup the both the LAN connector and vision sensor connector before
connecting them. Then, tighten the LAN connector coupling by turning it clockwise.
Keep the LAN connector cover in a safe place.

Alignment keys

Vision sensor LAN connector

Coupling

LAN connector
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6. Secure the LAN cable to the LAN connector, and the HND cable to the LAN cable using cable ties. Use another cable tie
to secure the FS cable in place.
Ensure that the LAN cable does not come into contact with the robot arm.

—
7. Connect the PoE Ethernet cable to the Ethernet receptacle on the robot.

Lineup the keys of both the PoE Ethernet cable connector and the Ethernet receptacle before connecting them. Then, tighten
the PoE Ethernet cable coupling by turning it clockwise.

-

Alignment keys

PoE Ethernet cable Ethernet receptacle
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8. Connect the other end of the PoE Ethernet cable to the PoE adapter OUT port.

9. Connect the Ethernet hub using an Ethernet cable via the PoE adapter IN port.

10. Connect the power cable to the PoE adapter.
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PART 2

PART 2 OPERATION

5 INSTALLING RT VisualBox ON A COMPUTER

6 CONNECTING THE COMPUTER TO THE ROBOT CONTROLLER

7 SETTING UP RT VisualBox FOR THE FIRST TIME

8 CREATING A PROGRAM WITH RT VisualBox

9 TEACHING POSITIONS TO THE ROBOT

10 SAVING THE PROJECT

11 SETTING A LOW-SPEED SPACE IN THE COLLABORATION AREA

12 CHECKING THE ROBOT MOVEMENT IN STEP OPERATION

13 RUNNING THE PROGRAM

14 STOPPING THE PROGRAM AND EXITING RT VisualBox
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This part explains how to connect a robot to RT VisualBox, how to create a program, and how to use that
program to operate the robot. The hand and workpiece platform used in this section are examples. Select a
hand and a workpiece platform that are suitable for the system you want to create. The program that will be
created in this part of the manual will instruct the robot to operate in the manner shown in the figures below.
The light blue area in the figures below indicates a low-speed space. The low-speed space is a space in the
collaboration area where it is necessary to reduce the possibility of harm to people. For an explanation of
technical terms, refer to the section "Terms" in the following manual: [ 1Collaborative Robot: Detailed
explanations of functions and operations (BFP-A3735)

The light blue area is
the low-speed area.

Continue to step 5.
(On the next page)
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Go back to step 1.

47



48

5 INSTALLING RT VisualBox ON A COMPUTER

Precautions

If RT VisualBox has already been installed on the computer, uninstall it before installing the latest version of RT VisualBox.
When installing RT VisualBox, log in as a user with administrator rights. The system will not let you install the software if you
log in as a user who does not have administrator rights.

Close all running applications before installation. If you install RT VisualBox while other applications are running, it may not
work properly.

Only one robot controller can be connected to RT VisualBox. It is not possible to connect multiple robot controllers to RT
VisualBox at the same time.

RT VisualBox, RT ToolBox2, and RT ToolBox3 cannot be run alongside each other.

5.1 Equipment Required to Install RT VisualBox

» Computer/Tablet

* LAN cable (10Base-T or 100Base-TX)

* RT VisualBox installer CD-ROM

« License Certificate (The Product Name and Product ID are printed on this certificate.)

5.2 Recommended Operating Environment

— System requirements

CPU / Graphics Intel® Core™ i3; 2 GHz or more / Graphics card with 1 GB or more of VRAM
Memory 64-bit OS: 2 GB or more

Storage 5 GB or more

Virtual memory 512 MB or more

Display 1280 x 1024 or more recommended, 1024 x 768 minimum required

Disk drive CD-ROM

Input interface Touchscreen or mouse and keyboard

Communication Either USB 2.0 or LAN (100Base-TX or 10Base-T)

functions/ports

Operating system Windows 10 Home (64 bit) !, Windows 10 Pro (64 bit) !, Windows 10 Enterprise (64 bit)"!

*1 Before installing RT VisualBox, enable ".NET Framework 3.5 (includes .NET 2.0 and 3.0)".
For details on how to check the current settings and how to enable Windows features, refer to the following page:
== Page 49 Points to Check Before Installing RT VisualBox
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5.3  Points to Check Before Installing RT VisualBox

Before installing RT VisualBox on a computer, enable ".NET Framework 3.5 (includes .NET 2.0 and 3.0)" on the computer.
Attempting to install RT VisualBox without enabling ".NET Framework 3.5 (includes .NET 2.0 and 3.0)" will display the
following message and stop the installation.

RT VisualBox - InstallShield Wizard hod

Framewaork Version 3.5

for 64-bit O5 is not installed.

Please download and install Microsoft .NET Framewark
Version 3.5

for 64-bit 05 from the Microsoft website, Then re-install RT
VisualBox.

e Cannot install RT VisualBox because Microsoft \MET

If this message appears, install RT VisualBox again after enabling ".NET Framework 3.5 (includes .NET 2.0 and 3.0)" by

following the steps below.

Operating procedure

1. Configure the settings to connect the computer to the

Control Panel - o
> v 4 [E> ControlPanel ol ] » Internet.
djust your computer’s settings Viewby: Category ¥ .
festyourcomputers sefng o 2. From the Control Panel, tap/click [Programs].

User Accounts
@ Change account type

files with File History
Backup and Restare (Windows 7)

‘ “ Appearance and Personalization
(ﬁl Network and Internet =
/

View network status and tasks N :
p Clock and Region
~,

/ Hardware and Sound Change date, time, o number formats

! View devices and printers
ﬁ Add a device @ Ease of Access

Let Windows suggest settings
[ Optimize visual display
[] Uninstall a program

bet programs

[ Programs - o

3. Tap/click [Turn Windows features on or off].
€« ~“ 4 [ > ControlPanel » Programs » v|& Search Control Panel y-

Control Panel Home
~~ Programs and Feg

RO il a program:
Run programs made

 Turn Windows features fiew
System and Security  Turn Windows festures on or off )| View installed updates
Tevious versions of Windows | Flow ta install a program
Network and Internet

Hardware and Sound @ Default Progy,

Change default fa or devices

.

Programs
User Accounts

Appearance and
Personalization

Clock and Region

Ease of Access
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50

Windows Features - O X
Turn Windows features on or off (2]

To turn a feature on, select its check box. To turn a feature off, clear its
check box. A filled box means that only part of the feature is turned on.

.NET Framework 3.5 (includes MET 2.0 and 3.0) -

NET Framework 4.8 Advanced Services
ctive Directory Lightweight Directory Services
ontainers

Data Center Bridging

Device Lockdown

Guarded Host

Hyper-¥

Internet Explorer 11

Internet Information Services

Internet Information Services Hostable Web Core
Legacy Components

Media Features

Microsoft Message Queue (MSMQ) Server

Microsoft Print to PDF

=]

2]

EEEE]
AEOROO0ORO0O

v

Windows Features

Windows needs files from Windows Update to finish installing some features.

Let Windows Update download the files for you J

\

n't download files. No changes will be made to your PC
o changes will be made to your PC

Cancel

|50 Windows Features

Windows completed the requested changes.

Ne=)
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4.

Select the ".NET Framework 3.5 (includes .NET 2.0 and
3.0)" check box in the Turn Windows Features On or Off
window, then tap/click the [OK] button. If ".NET
Framework 3.5 (includes .NET 2.0 and 3.0)" check box
is already selected, refer to the following page:

[Z=~ Page 51 Starting the Installation Wizard

5.

6.

7.

Tap/click [Download files from Windows Update].

The window on the left will appear when the settings
have been configured.

Tap/click the [Close] button to close the window.



5.4

Starting the Installation Wizard

Operating procedure

Welcome to the InstallShield Wizard for RT
VisualBox

The InstallShield Wizard will install RT VisualBox on your
computer. To continue, dick Next.

RT VisualBox - InstallShield Wizard *

< Back Cancel

RT VisualBox - InstallShield Wizard

License Agreement
Please read the following license agreement carefully.

"y

EMD-USER SOFTWARE LICENSE AGREEMENT -

IMPORTANT

PLEASE READ CAREFULLY THE TERMS AND CONDITIONS OF THIS AGREEMENT
BEFORE YOU BREAK THE SEALS ON THE PACKEGES CONTAINING THE SOFTWARE
AND THE DOCUMENTATION.WHEN THIS SOFTWARE INSTALLED, YOUR ACCEFTANCE
OF ALL THE TERMS AND CONDITIONS OF THIS AGREEMENT.

The terms and conditions of this Agreement shall apply to the software supplied
herewith by MITSUBISHI ELECTRIC CORPORATION (hereinafter referred to as
"MITSUBISHIY) to you (hereinafter referred to as "CUSTOMER™). The term

Print

1 do not accept the terms of the license agreement

< Back Cancel

7

RT VisualBox - InstallShield Wizard

Customer Information
Please enter your information.

"y

*

Flease enter your name and the name of the company for which you work.

User Mame:

Company Name:

< Back Cancel

1. Insert the CD-ROM into the computer's CD-ROM drive.
The Setup screen will appear automatically. If the Setup
screen does not appear, use Explorer to find "Setup.exe" in
the CD-ROM drive and run "Setup.exe".

2. Tapiclick the [Next] button.

3. Read the License Agreement, select "l accept the terms

of the license agreement”, then tap/click the [Next]
button.

4. Enter a User Name and Company Name in the

Customer Information window, then tap/click the [Next]

button.
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Input ProductlD

Pleaze enter the product |0 of the product.
Pleasze input in single byte English characters.

< Back |I-X\=ﬂext ¥ ” | Cancel
]

RT VisualBox - InstallShield Wizard

Choose Destination Location
Select folder where setup will install files.

Setup will install RT VisualBox in the following folder.

To install to this folder, dick Next. To install to a different folder, dick Browse and select
another folder.

Destination Folder

C:\Program Files (x86)\MELSOFT'\RT VisualBox,

InstallShield

Browse..

RT VisualBox - InstallShield Wizard

InstallShield Wizard Complete

The InstallShield Wizard has successfully installed RT
VisualBox. Click Finish to exit the wizard.

< Back ‘W Cancel

5. Enter the Product ID, and tap/click the [Next] button.
(The product ID is indicated on the License Certificate.)

Point}3

« If a product ID is not entered, the trial
version of this software will be installed. It
is not possible to connect with the robot
when using the trial version of this
software.

* Uninstall the trial version before installing a
fully licensed version of this software.

6. Check the destination folder, and tap/click the [Next]
button. The installation will start.

To change the destination folder, tap/click the [Browse]

button to specify a folder.

7. The window shown on the left will appear once the
installation has finished. Tap/click the [Finish] button to
complete the installation process. Start RT VisualBox to
check that it is operating correctly.

A message requesting a reboot of the computer may appear after the installation.

Reboot the computer as directed on screen.
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6 CONNECTING THE COMPUTER TO THE
ROBOT CONTROLLER

Check the network status of the computer, then connect the computer to the robot controller with a LAN cable.
If the computer is connected via Wi-Fi, turn off Wi-Fi.

To turn off Wi-Fi, follow the steps below.

Operating procedure

— 1. Tap/click the icon in the lower-right corner of the
Windows Desktop screen.

2. Tap/click [Network].

@ I |z

Tablet mode Rota loc! | Network All settings

3. Taplclick the Wi-Fi icon.

4. Check that "Wi-Fi Turned off" appears and the Wi-Fi
icon turns gray (originally blue).
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The following steps show how to connect the computer to the robot controller with a LAN cable.

Operating procedure

For further information on the Safety extension unit, refer to the following page:
[Z=~ Page 25 Connecting the Robot Controller and the Safety Extension Unit

Front panel of the robot controller

“‘\ =5 :“—@@
I it
I

) 3i—; e

Computer

1. Power on the Safety extension unit, then the robot controller.
2. Connect the LAN cable to the computer.

3. Connect the LAN cable to the "LAN" port (for Ethernet) on the front of the robot controller.
To connect the computer to the robot controller with a USB cable, refer to the section "Connecting the robot to the computer”

in the following manual:
L[] RT VisualBox Instruction Manual (BFP-A3696)

Precautions

Do not disconnect the LAN cable during communication with the robot controller. If the cable is disconnected during
communication, data will not be acquired properly and the operation of the robot controller or computer may be affected. Only
disconnect the cable while in Offline mode or after exiting RT VisualBox.
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7 SETTING UP RT VisualBox FOR THE FIRST
TIME

7.1 Starting RT VisualBox

Connect the robot to RT VisualBox, and configure the settings before creating a program.

Precautions

Ensure that the following settings are configured correctly.

* Hand size, weight, and center of gravity (refer to step 13)

» Workpiece size, weight, and center of gravity (refer to step 14)

» Workpiece grasp position (refer to step 15)

If the settings for the hand are not configured correctly, the arm may rise or fall when direct teaching is turned on.
Furthermore, the safety functions may not work properly. Ensure that the correct values are set.

Operating procedure

1. Ashortcut will be created on the desktop after RT
VisualBox has been installed. Double-tap/click this
shortcut to start RT VisualBox.

P — 2. The screen on the left only appears when RT VisualBox
- starts for the first time. Tap/click the [Start] button.

P e 3. Select [English] in the Language Settings screen, then
tap/click the [Next] button.
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T e 4. Select [Create a New Project].

Select where to save the project and enter a project name,

P then tap/click the [Create] button.

= — 5. select [Robot], then tap/click the [Next] button.lIt is not

Robot Connaction Help '

possible to connect with the robot when using the trial
version of this software.

rE=n — 6. Select [Search for controllers on the same network] in
e " the Connection Method screen, then tap/click the [Next]
button.
The page may be blocked by a firewall depending on the
settings of your computer.
If the software is being blocked by a firewall, refer to the
following page:

[=5~ Page 61 If blocked by a firewall
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v v 7. Inthe Robot Selection screen, select the robot you want

S ik to use, then tap/click the [Next] button.

Select robot If the desired robot is not listed or cannot be connected, refer
Ll to the following page:

[=5~ Page 62 If the robot cannot be connected to RT

VisualBox

Lo Sl el 10.97.112.107

8. The dialog box on the left will appear once the robot has

o been successfully connected.
Tap/click the [OK] button to close the dialog box.

Successfully connected to robot!

P e 9. Select [Floor mounted] as the installation type, then click
o ot the [Next] button.

Installation Type

Select the installation typs.

Fr— — 10. Check that the posture of the robot is the same as that

Initial Settings L]

displayed on the left of the Hand Installation screen,
then tap/click the [Next] button.
If the posture of the robot differs from that displayed on the

screen, refer to the following page:
{ [ Page 32 Moving the Robot by Hand
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Initial Settings.

Hand Installation

< Return to Programming Screen

Initial Settings

Hand Selection

Select the type of hand installed on the robot.

Electric Hands

= =
2
Jd &
L
Other hands
m YA =

RTVisulBox

Initial Settings

Hand Size, Weight, and Center of Gravity

Enter the size, weight, and center of gravity of the hand

A If the values set in these fields are incorrect, the arm may rise or fall once direct
* teaching is enabled. Furthermore, safety will not be guaranteed as the safety

functions will not work properly.

Help L]]

Weight 0.96
X 9200 - 112.00

x
Size
Center of Gravity X 0,00

m ¥ 1000

m Z  158.00

Z  50.00

Lo )
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11. The steps in the Hand Installation screen can be
skipped because the hand has already been installed.
Tap/click the [Next] button.

If a hand has not been installed, refer to the following page:

==~ Page 34 CONNECTING THE ROBOT, HAND, AND

VISION SENSOR

12. select [ZIMMER HRC-03] in the Hand Selection screen,
then tap/click the [Next] button.

13. In the Hand Size, Weight, and Center of Gravity screen,
enter the following values, then tap/click the [Next]
button.

When installing a hand only:

* Weight: 0.96 kg

» Size:

X:92.00 mm

Y: 112.00 mm

Z:158.00 mm

+ Center of gravity:

X: 0.00 mm

Y: 10.00 mm

Z:50.00 mm

When installing a hand and vision sensor:

* Weight: 1.15 kg

 Size:

X:131.00 mm

Y: 112.00 mm

Z:158.00 mm

+ Center of gravity:

X:12.00 mm

Y: 8.60 mm

Z:51.00 mm
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14. n the Workpiece Size, Weight, and Center of Gravity
screen, enter the following values, then tap/click the
[Next] button.

A 30 mm x 30 mm x 30 mm wooden block with a weight of

0.012 kg is used as a workpiece in this example.

Enter the size, weight, and center of gravity of the workpiece.

* Weight: 0.01 kg

* Size:

X:30.00 mm

Y: 30.00 mm

Z:30.00 mm

 Center of gravity:

X:15.00 mm

Y: 15.00 mm

Z:15.00 mm

Pointp

Use a workpiece that is suitable for the size
of the hand you are using.

Set the values according to the properties of
the workpiece.

15. In the Work Gripping Position Setting screen, enter the
following values, then tap/click the [Next] button.

* X, Y, and Z components of the grasp position:

X: 0.00 mm

Y: 0.00 mm

Z:144.00 mm

* A, B, and C components of the grasp position:

A: 0.00 deg.

B: 0.00 deg.

C: 0.00 deg.

16. The values set in the steps above will be displayed in a
table in the Confirm Settings screen. If all the settings
are correct, tap/click the [Finish] button.

If the settings are incorrect, tap/click the [Back] button and

make corrections in the applicable setting screen.
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17. The dialog box on the left will appear once the settings
have been configured.

! Tap/click the [OK] button to restart the robot controller.

Initial setup is complete.Restart the robot controller to reflect the
set contents

—5
N

The program will return to the main screen once the robot controller restarts.

7 SETTING UP RT VisualBox FOR THE FIRST TIME
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If blocked by a firewall

1. Ifthe following window appears, select the two check boxes indicated by number 1, then tap/click the [Allow access]

button.

& Windows Security Alert

@ Windows Defender Firewall has blocked some features of this

app

Windows Defender Firewall has blocked some features of Virtual Robot Controller on all public
and private networks.
~ Name: melfa_rt-vb
T Publisher: MITSUBISHI ELECTRIC CORPORATION
ath:

Path: C:¥program files (x86)¥melsoft¥rt visualbox ¥melfa_rt-vb.exe

This app has already been blocked or unblocked for a different network type.
Allow Virtual Robot Controller to communicate on these networks:
[ Private networks, such as my home or work network

[ Public networks, such as those in airports and coffee shops (not recommended
because these networks often have little or no security)

What are the risks of allowing an app through a firewall?

S ﬁglow access Cancel

7

2. Tap/click the [OK] button to display the screen shown in the following step:

[Z=~ Starting RT VisualBox(Step 6)

%)

Failed to connect with Robot.

Please check the following and try connection again.
+ The robot controller is powered on

+ Communication cable is properly connected

- Communication settings are correct

+ IP address setting is correct

e
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If the robot cannot be connected to RT VisualBox

If the robot does not appear in the Robot Selection screen or cannot be connected, do the following:

HlThe robot or the robot controller is not turned on
Check if the robot and robot controller are turned on. Turn on the robot and robot controller.

=~ Page 53 CONNECTING THE COMPUTER TO THE ROBOT CONTROLLER

HThe IP address of the computer or robot is set incorrectly
The following screen will appear when the robot is connected to a computer on a network.

RT VisualBox w o %

Robot Connection Help

IP Address Change

ay be duplicated with other equipment

@ Change the IP address of the robot to be connected
Current IP address: 192.168.0.20
IP address to change:

Change the IP address of PC

gy
1. Afree IP address on the network that the computer is currently connected to will be displayed in the Recommended IP
address field in the Change IP Address screen. The software will select an IP address with digits (indicated by "1") that

avoid creating a duplicated address on the network.

2. i you are satisfied with the IP address, tap/click the [Next] button. If you would like to change the address, enter an
address which is not being used on the network using the digits from 1 to 254.

3. Return to the following step once the settings have been configured.
[=5~ Starting RT VisualBox(Step 8)

2 7 SETTING UP RT VisualBox FOR THE FIRST TIME
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7.2

Interface Overview

Main screen

A R VisualBox - o X
1) Menu | Save ©) Monitor Help ]
2){Procranr ) o o | o -6)
’ = 0000 “27)
3)— operate
obot
i —8)
4) ( 3 Amp
b —
5) B . j
o @
11) | a2« B aln <O H e_12)
| Move Hand Wait Signal Calculate Vision Pause Branch Repeat Pallet Play Mode
No. Name Use
1) Menu bar Contains various menus and indicates the connection status of the robot controller.
2) Program name Displays the name of the program.
3) Operate Robot button Displays a panel used for operating the robot.
4) Display mode Displays the current display mode.
« Edit mode: Program creation mode
* Play mode: Program execution mode
5) Program execution buttons Start, stop, reset the program and perform step operation.
6) Robot status Displays the robot's current position, safe speed mode, and speed limit.
"Current position" refers to the current position of the tip of the hand.
For further information, refer to the following page:
=~ Page 55 Starting RT VisualBox(Steps 13 and 15)
7) Programming/3D view button | Switches between programming view and 3D view.
Enables programming mode.
Enables 3D mode.
il - |
8) Speed slider-bar Sets the robot's operation speed.
9) 3D area Displays a 3D model of the robot and positions that have been taught to it.
10) Programming area The area used to create a program by placing and arranging program blocks.
11) Program block panel Used to select program blocks when creating a program. (Displayed in Edit mode)
For further information on the program block panel, refer to the following page:
==~ Page 64 Program block panel
12) Mode button Switches between Edit mode and Play mode.

7 SETTING UP RT VisualBox FOR THE FIRST TIME

7.2 Interface Overview

63




Program block panel

AR A BRAEIL R AR  E<4dE?2] [

Move Hand Wait Signal Calculate Vision Pause Branch Repeat Pallet
Block name | Description
Move Moves the robot (Tap/click to configure settings).
Hand Opens/closes the hand (Tap/click to configure settings).
Wait Instructs the robot to wait (Tap/click to configure settings).
Signal Outputs signals (Tap/click to configure settings).
Calculate Performs calculations (Tap/click to configure settings).
Vision Identifies the workpiece (Tap/click to configure settings). (This block becomes available when a robot is connected to the software.)
Pause Pauses the operation.
Branch Branches conditions (Tap/click to configure settings).
Repeat Repeats the operation (Tap/click to configure settings).
Pallet Used to set up palletizing operations (Tap/click to configure settings).
64 7 SETTING UP RT VisualBox FOR THE FIRST TIME
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8 CREATING A PROGRAM WITH RT VisualBox

8.1 Creating a program

This section explains how to edit and create a robot program.
The figure below shows an overview of the program.

Step 1: Starting point

Step 3: Open the
hand above

the pick-up point. Step 2: Move 1

Step 4: Step 8: Move 4
Move 2

Step 7:

Move 3

the pick-up point.

Step 13: Close
the hand above
Step 14: Move 7 the destination point.

Step 5: Close the hand at Step 10: Open the hand at ;
the destination point. : :

Step 6: Wait for 0.5 seconds
until the hand closes.

Operating procedure

A ome

& El~H @ 1| < o H e

Step 11: Wait for 0.5 seconds
until the hand opens.

1. Drag and drop a [Move] block to the area between Start
and End to set a start position.
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8 CREATING A PROGRAM WITH RT VisualBox
8.1 Creating a program

2. Drag and drop another [Move] block to the area

between the block placed in step 1 and End to set the
position above the pick-up point.

3. Drag and drop a [Hand] block to the area between the

block placed in step 2 and End to set the position used
for opening the hand above the pick-up point.

4. Referring to the steps above, complete steps 4 to 14 to

create the program as show in the figure on the left.

Place a [Wait] block in the places indicated by numbers 1 and

2.



8.2 Deleting Unnecessary Blocks

Select a program block in the program and drag the block downwards. A trash can will appear. To delete the block, move it to
the trash can and release it.

RT VisualBox - [u] X
Menu | Save ©| Monitor Help BRI
W X 500.00Y:  0.00Z: 789.00 | [IPPEET]
A 000B: 000C: 0.00 | Speedlimit: 250 mm/s
| 2 | ) (M ; -{:
w | Speed Ratio =———@ 100%

Operate
Robot

A= &n—v A — 6—- E—

1
R A - S S A Sy Ey e

_K
- o
Play Mode
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9 TEACHING POSITIONS TO THE ROBOT

This section explains how to teach positions to the robot using either RT VisualBox or by moving the arm directly with your
hands.

In this chapter, a 30 mm x 30 mm x 30 mm wooden block is placed at the pick-up point.
Use a workpiece that is suitable for the size of the hand you are using.

Starting point

Position above Position above
the pick-up point Move 1 Move 7 the destination point

(Position 2 =@ —— I ° I e— @~ T sition 7 |
Move 4
Move 3 Move 5

Move 6

Move 2

Pick-up point Destination point E ®

/M CAUTION

« Place an emergency stop switch in an easily accessible place near the robot. Connect the emergency stop switch to the external emergency stop input
terminals of the robot controller.

« If the settings for the hand are not configured correctly, the arm may rise or fall when direct teaching is turned on. Furthermore, the safety functions may not
work properly. Ensure the settings are correct.

« The robot arm may continue to move under its own inertia in direct teaching mode. Do not release your hands from the robot arm until it has stopped moving.

» Workpiece settings are not enabled during direct teaching. The robot arm may fall depending on the weight of the workpiece. Do not release your hands from
the robot arm until it stops completely.

« If using one of the hand settings from HADDAT1 to HADDATS8 set in RT ToolBox3, be aware that the hand setting in the controller will be reset to HNDDATO
if the controller's power is cycled. In this case, the arm may rise or fall as the correct hand settings will no longer be set.

* The STR error may occur when the robot is being operated. If this error occurs, press the [RESET] button on the robot arm operation panel, or tap/click the
[Reset] button in the error dialog box in RT VisualBox.

Teaching the 1st movement "position 1" (starting point)

Operating procedure

e — 1. Set the robot controller mode selector switch to
Menu  Save © Monitor Help v
— T AUTOMATIC mode, then remove the mode selector
« 9 OC T G switch key.
per s

Position Data

Mode selector switch key
o Mode selector switch [
1~ . When set to AUTOMATIC —

@ ——ow

Apply

2. Tap/click the [Move] block to the right of Start to display
the Move Setting window.

3. Tap/click the [Operate Robot] button.
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4. Use the Robot Operation panel to move the robot and
face the hand downward.

Move axis J5 using the controls in the [Joint] tab in the Robot

Operation panel.

1) Tap/click the button indicated by number 1 until "J5"

appears.

2) Tap/click the button indicated by number 2 until axis J5 is

roughly facing downward. (Move axis J5 so that the robot's

posture is the same as that displayed in the window on the
o left.)

= o el e e Y Pk T ol

A& B~ B & n <N i1 9
Wove Hand Wat Sgnal Cokulsle Vi Paue Granch Repeat Pl Play Mode
Frees — 5. Tap/click the [Align Hand] button to face the hand
Menu | Save © Monitor Help Yy .
B I T T T e straight down.

L
Robot Operation Panel L Spoed Ratio ———@ 100% =G

Block

6. Tap/click the [Teach] button once. This will set the
current position of the robot to position 1 which is shown

in the program overview figure at the beginning of this

chapter.

7. The number "001" will appear near the flange.

The number indicates the taught position.

Tap/click the [x] button in the top right of the Robot Operation
panel to close the panel.
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8. Inthe Move Settings window, check that [Position] and
[Movement] are set as follows:

* Position: 001

* Movement: Straight

Ensure that the settings are correct, then tap/click the [Apply]

button.

Pointp

The robot arm moves differently depending
on the Movement settings which are
explained as follows:

Selecting [Non Straight] will move the robot
arm faster than when [Straight] is selected.
When [Non Straight] is selected, the robot
arm moves to the destination while following
a shallow curve. Select [Non Straight] if the
robot can move without interfering with
surrounding objects.

Selecting [Straight] will move the robot arm to
the destination rectilinearly.

Select [Straight] if the robot arm needs to
move up and down vertically above the pick-
up point or the destination point in order to
prevent the hand from interfering with the
workpiece or the robot from interfering with
surrounding objects.

9. Oncethe settings have been configured, the number
"001" will appear in the bottom right of the [Move] block.



Teaching the 3rd movement "position 2" (pick-up point)

/N CAUTION

« Do not operate the robot using any method other than the robot arm operation panel when teaching the robot directly.

Operating procedure

PR " 1. Tap/click the [Move] block shown in the screen shown
e - on the left to display the Move Setting window.

‘Speed Ratio
@ ——eom

[ Apply

[~ ANy B Bgw S e f e A e B B

2. Press the [ENABLE LOCK] button on the robot arm
operation panel.

The LED at the top-left of the [ENABLE LOCK] button will
turn on.

Operating the robot will only be possible using the robot arm
operation panel once [ENABLE LOCK] has been turned on.

Point/©

Turning on [ENABLE LOCK] acquires the
robot operation rights, rendering operation

from other peripherals ineffective.

For further information on operation rights,

refer to the section "Operation rights" in the
following manual:

LTIRT VisualBox Instruction Manual (BFP-
A3696)

3. Hold down the [DIRECT TEACHING] button on the
robot arm operation panel for 2+ seconds.

Point}3

m Direct teaching is automatically turned off

under the following conditions:

» The robot arm is not moved for a certain
period of time (the initial value is 60
seconds) after direct teaching is turned on.

» The [Jog], [Inching] or [Joint] tab is
selected in the Robot Operation panel.

* An error occurs.

* Communication with RT VisualBox is lost

for 30 seconds.

9 TEACHING POSITIONS TO THE ROBOT
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4. The LED atthe top-left of the [DIRECT TEACHING]
button on the robot arm operation panel will turn on.
The Status indicator LED will flash green.

Poin t

Pressing the [DIRECT TEACHING] button
once while direct teaching is turned on allows

you to move the robot arm in Translational

mode. Pressing it again switches to

Rotational mode.

In this situation, the LED at the top-left of the
button will flash. (The LED flashes quickly in

Translational mode and slowly in Rotational

/ R / R mode.)
! v ' The mode switches in the following order

><:: ‘\/,,\/C each time the [DIRECT TEACHING] button is

5 A pressed: Free — Translational — Rotational
il N (—) — Free
. \’ g)?gsrdmate P 7 Pressing the [Free] button in the [Direct] tab
in the Robot Operation window also allows
Enlarged view of area A Enlarged view of area A . . . .
in Translational motion mode in Rotational motion mode you to switch the mode in the following order:

Free — Translational — Rotation — Free
Translational: The robot moves in the
coordinate (Cartesian) axes.

Rotational: The robot moves in the rotational
direction of the coordinate (Cartesian) axes.
For further information on translational and
rotational motion, refer to the following
manual:

[ 1Collaborative Robot: Detailed
explanations of functions and operations
(BFP-A3735), Direct teaching modes

5. Hold the robot arm directly with your hands, and move it
to the desired position/posture.

9 TEACHING POSITIONS TO THE ROBOT
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6. Move the robot arm so that the robot's posture is almost
the same as that illustrated on the left.

Adjust the posture of the robot so that the arm is in a position

to grasp the workpiece at the pick-up point.

7. Press the [TEACH] button on the robot arm operation
panel.

8. Pressthe [ENABLE LOCK] button on the robot arm
operation panel.

The LED at the top-left of the [ENABLE LOCK] button will

turn off.

Turning off [ENABLE LOCK] allows peripherals and the robot

arm operation panel to acquire the robot operation rights.

9. The number "002" will appear near the flange in RT
VisualBox.
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10. In the Move Settings window, check that [Position] and
[Movement] are set as follows:

+ Position: 002

* Moving Method: Straight

Ensure that the settings are correct, then tap/click the [Apply]

button.

11. Once the settings have been configured, the number
"002" will appear in the bottom right of the [Move] block.

Teaching the 2nd movement "position 3" (the position above the pick-up point)

Operating procedure

7 X
w\\.\

Tenas

9 TEACHING POSITIONS TO THE ROBOT

1. Pressthe [ENABLE LOCK] button on the robot arm
operation panel.

The LED at the top-left of the [ENABLE LOCK] button will

turn on.

Operating the robot will only be possible using the robot arm

operation panel once [ENABLE LOCK] has been turned on.

2. Hold down the [DIRECT TEACHING] button on the
robot arm operation panel for 2+ seconds.

The LED at the top-left of the [DIRECT TEACHING] button

will turn on.

3. Press the [DIRECT TEACHING] button once. (Do not
press and hold the button.)
The LED at the top-left of the button will flash.



4. Move the robot arm to the position above the pick-up
point. The position above the pick-up point is located
directly above position 2 (pick-up point) which is shown
in the program overview figure at the beginning of this
chapter.

5. Pressthe [TEACH] button on the robot arm operation
panel or tap/click the [Teach] button in the Robot
Operation panel in RT VisualBox.

6. Pressthe [ENABLE LOCK] button on the robot arm
operation panel.

The LED at the top-left of the [ENABLE LOCK] button will

turn off.

Turning off [ENABLE LOCK] allows peripherals and the robot

arm operation panel to acquire the robot operation rights.

7. The number "003" will appear near the flange in RT
.{% VisualBox.

* 001
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8. Tap/click the [Move] block shown in the screen shown
on the left to display the Move Settings window.

9. In the Move Settings window, check that [Position] and
[Movement] are set as follows:

« Position: 003

* Movement: Straight

Ensure that the settings are correct, then tap/click the [Apply]

button.

10. Once the settings have been configured, the number
"003" will appear in the bottom right of the [Move] block.



Opening the hand and setting the standby time

Operating procedure

Block Comment
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Tap/click the [Hand] block shown on the screen shown
on the left to display the Hand Settings window.

In the Hand Settings window, set [Hand Operation] to
[Open], then tap/click the [Apply] button.

Tap/click the [Wait] block shown on the screen shown
on the left to display the Wait Settings window.

Tap/click [Time] under [Wait-Release Conditions].

Enter 0.5 in the Waiting Time field, then tap/click the
[Apply] button.

"0.5s" will appear in the bottom right of the [Wait] block.
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Teaching the 4th movement "position 5" (the position above the destination point) and

the 5th movement "position 4" (destination point)
This section explains how to teach the 4th and 5th movements. It also explains standby times and the settings used for
opening and closing the hand which were not mentioned in the previous section.

Operating procedure

A
Monu | Save © Monitor Help | o

e 1. Refer to the screen on the left to set positions and

configure the settings of each block.
By The following information shows the settings of the positions
described in the program overview at the beginning of this

chapter.

- a Refer to the following pages for how to set [Move] blocks.
Configure the settings of

the program blocks
indicated by numbers 1 to 10.

[Z=~ Teaching the 3rd movement "position 2" (pick-up point)
Teaching the 2nd movement "position 3" (the position above
the pick-up point)

+ 004: 5th movement (destination point)

1) 2) 3) 4) 5)

@ i i A Ao R A A A B B
£ e o Jm o = ‘. % !

+ 005: 4th movement (the position above the destination

point)
Information on the settings of each block is provided below.

Refer to the following page for how to set [Hand] and [Wait]
blocks.
(=5~ Opening the hand and setting the standby time
1) Hand Operation: Close
2) Wait-Release Conditions: Time

Waiting Time: 0.5s
3) Position: 003

Movement: Straight
4) Position: 005

Movement: Straight
5) Position: 004

Movement: Straight
6) Hand Operation: Open
7) Wait-Release Conditions: Time

Waiting Time: 0.5s
8) Position: 005

Movement: Straight
9) Hand Operation: Close
10) Position: 001

Movement: Straight

Point

Depending on where the starting point is, an
error may occur or the robot may move
unexpectedly while the robot moves from
position 5 to position 1. To avoid this
situation, create a via point between
positions 5 and 1 by placing a [Move] block
between the blocks of steps 8 and 10.

9 TEACHING POSITIONS TO THE ROBOT



2. Once the settings of [Move] blocks have been

e e - S HTITTT l"m‘m_“' = configured, a position number will appear in the bottom
¥ 2 U O e o right of the [Move] block.

re /L /

O i i A i b B e e i i B

ANS B~ B A NN < o H

Wove Wad Wal Sgnal Colcoule Vkn Paues  Banch Repest Fatil

Using values to teach the 2nd movement "position 3" (the position above the pick-up
point) and the 4th movement "position 5" (the position above the destination point)

It is possible to use values to teach the 2nd movement "position 3" (the position above the pick-up point) and the 4th
movement "position 5" (the position above the destination point).

Below is an example of how to teach the 4th movement "position 5" (the position above the destination point) using values.

/N CAUTION

« Check that the robot does not collide with any obstacles after this setting has been changed.

Operating procedure

1. Tap/click the [Move] block shown in the screen shown

i visuisor o x

Menu  Save @ Monitor
on the left.
Q@ i i A A S (R A
A8 K|~ H @& N <
e — 2. Select [Position 004] in the Move Settings window.
Menu  Save @ Monitor Help b

3. Tapiclick [Advanced].

PO VG Speed Ratlo ———@ 100% |\ * (8

P

n ¥ 7450.00mm z  +0.00mm

8 +0.005eg ¢ +180.000eg

A8 B~ H @GN <o

Wove Wand Wal Sgnal Cukuble Vemn Pouss  @anch Repeat
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Block Comment

004
Position Data
X +500.00mm
A +180.000eg &

Straight  Non Suaight

Speed Ratio

Qe A (e

¥ 4450.00mm z

+0.00mm

+0.000eg G +180.00eg

100

L O aF

o

X 80000Y. 460002 000
A 18000 0.00C: -180.00

# Spond Ratio i@ 100% | . *{a

AIS B~ B @& n <o i)

Move Hand Wall  Sgnal Colculste Vewn  Pause Branch Rapeat Palet
B v o x
Menu | Save © Monitor Help. IR

=== R ez o | QT
A 180008 000C: 10000 | Spess it | 1000mmis
L. L]

¥ o & Speed Ratlo ———@ 100% | | *La}
Operate -
fobot

9 TEACHING POSITIONS TO THE ROBOT

4.

5.

Tap/click the [Distance above a position] switch, then
enter the distance for the 4th movement "position 5" (the
position above the destination point).

Then, tap/click the [Apply] button.

Once the settings have been configured, the number
"004" will appear in the bottom right of the [Move] block
(indicated by "1").

Configure the same settings for the [Move] block
indicated by "2".



Deleting taught positions

This section explains how to delete unnecessary positions.

Operating procedure

- 1. Tap/click [Monitor] and select [Position List]. The

Help LR ] ags . . .
== R v | T Position List window will appear.

A 180008 0.00C: 18000 | Spoad limit:  1000mens

Spoed Ratic =g 100% =

Error History

Q et b b e el e R

FY
Sgral Caleite

=
£ b

<O
Banch Rapes

1 1]
Pause Repoat Pallel Play Mode

i~
ip

e » 2. Select a position number you want to delete, then tap/
0ot click the delete icon.

002

004

~ ¥ Zym

X 500.00 mm y 450.00 mm 2 J0 mm

A -180.00deg. B 0.00 deg. ¢ -180.00 deg.

3. Todelete the position number, tap/click the [Delete]
| button in the dialog box shown on the left.

Are you sure you want to delete position
006?

9 TEACHING POSITIONS TO THE ROBOT
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10 saAvING THE PROJECT

Operating procedure

1. Tap/click the button to the right of [Save] (indicated by
ll1 ll).
2. Select [Save As].

Q- s b g b R e e e B B A

A& BE ~ B & n < o B

Wovs Hand Wal Sgral Caculale Vion Pawss  Banch Repast Palet

3. Enter a name in the Program Name field.
For this example project, tap/click the [Save] button to save
the project with the displayed default name.

Program Mame ’

PROGRAM1

Enter a program name (12 alphanumeric
characters max.).Do not use "0" as the first
character.

Help LR

X 80000 Y. 460002 550.00 | (PTETECTIN
A -1B00DB:  000C: 18000 | Spasd imit:  1000mms

4. After saving the project, the program name will appear
in the upper-left corner of the screen.
The data will be saved in the robot controller.

iy

i/

) Pointp
‘z’ Programs containing errors cannot be saved.
Check the properties of each block to see if

all settings (such as position settings) have
been configured.

Blocks with errors highlight in blue. Review
the settings of the blocks.

O G e h e 2 B i G R R

: Q
ABIE ~H B@E N <o H e

Wove Hand Wak Sgnal Cakulsie Veon Pauss  Branch Rapast Pater

10 SAVING THE PROJECT
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11 SETTING A LOW-SPEED SPACE IN THE
COLLABORATION AREA

The low-speed space is a space in the collaboration area where it is necessary to reduce the possibility of harm to people. For
an explanation of technical terms, refer to the section "Terms" in the following manual:

[ 1Collaborative Robot: Detailed explanations of functions and operations (BFP-A3735)

Up to three low-speed spaces can be set.

The following steps show how to set low-speed spaces.

Set diagonal points 1 and 2 to
set a low-speed area.

Operating procedure

1. Tap/click [Menu] to display the menu.

- T 2. Taplclick [Safety Settings].

A ABD0DB:  000C: 18000

Vision Settings

% Maintenanc

*® Exit

M Y B e B

A A Bl B @A N < o H

Move Hind Wai  Sgnal Cakuble Vi Pause  Branch Rapeat Palet Play Mods

11 SETTING A LOW-SPEED SPACE IN THE COLLABORATION AREA
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= 3. The dialog box on the left will appear when configuring

£ Return to Programming Seroen Safoty Sottings Help L] . . .
the safety settings for the first time.

Speed Limiting  Safety IO Position Limiting Monitor Model  Change Password

Speed Limiting skttt The default password is "MELFASafetyPSWD".

Use these settings 10 limit the speed of each operation mode. 2020/03/26-17:28:49

Higipeod Opeaton 4. Enterthe password, then tap/click the [OK] button.

The robots operation mode when people are not in a monitored area (i.e. when .
people are not near the robot).

Collaborative Oporat
The robos operatic
people are near th !

Standard Oporatl , . P
nter the password to change the settings. If you only want to
sttty chck the taplclick Cancel 16 o 09. s

robot arm.
LonSpssaiorsl
Usad when the
robot arm, or w -~
into contact wit Cancel oK
Configure the L Parm—r—
reduce ils speeu.

5. The safety settings cannot be changed without
T D G changing the default password. When the default
SpeedlLimiting il password is entered, the Change Password screen will

Use these seftings to limi the speed of each operation mode. 2020103/26-17:28:49

T alion

Help. a Y

< Return to Programming Sereen Safety Settings

iting Monitor Model  Change Password

High-speed Operation appear
The robot's operation mode when people are not in a monitored area (i.e. when -
pecple are not near the rabat).

Collaborative Operaf”
The robot's operatic
people are near the o

Standard Operati
Used when the

fabot arm. The current password is a defaull password. To change the

safety settings, you must first change the default password. You
will be taken to the Change Password screen
Low-speed Oper:
Used when the
robot arm, orw
into contact wit

5 WNere e robot snoula D

Configure the Low-Speed space setngs 1o,
reduce its speed

6. Change the password.

The password must be 8 to 32 characters long. Passwords
Change Password are case-sensitive and only single-byte alphanumeric

characters (0 to 9 and A to Z) can be used.

' e

Help v Y

< Return to Programming Screen Safoty Settings.

o 7. Enter the same password twice, then tap/click the
[Change] button.

O

11 SETTING A LOW-SPEED SPACE IN THE COLLABORATION AREA



e

< Return to Programming Screen Safety Settings

Speed Limiting  Safety IO Position Limiting Monitor Model ~ Change Password

Change Password

Help v Y

E
:
[ L o x
< Return to Programming Screen Safety Settings Help ]
Speed Limiting | Safety O Position Limiting Monitor Model Change Password

Uni

ettings 10 limit the speed of each operation mode.

High-speed Operation
The robot's operation mode when people are not in a manitored area (i.e. when
people are not near the robot).

Collaborative Operation
The robot's operation mode when people are in a monilored area (ie. when
peopie are near the robot).

Standard Operation
Used when there is no risk of a persons arm or chest becoming irapped by the
rabot am

Low-speed Operation
Used when there fa
robot arm, or when it is nof pos
into contact with someone.

m or chest becoming trapped by the
sirict which part of the robot could come

Configure the Low-speed space settings 10 set spaces where the robot should
reduce its spees

2020/03/26-17:28:49

1000.00

250.00

50.00

Low-Speed Space

e

< Return to Programming Screen Safety Settings

Speed Limiting  Safety IO Position Limiting Monitor Model Change Password

Low-Speed Space Settings

Configure the seltings lo set areas where low-spead
operation s activaled when the robot is in collaborat

operation mode.

Enatle even during high speed oparaton (non cotaborativell

- 5

i areas D

« Return To Speed melmg] [ Operate Robot ] Undo

Help. B

Date safety function parameters last modified:

2020/03/26-17:28:49

Diagonal Point 1

Diagonal Point 2

fagonal Foint 1

Diagonal Point 2
p 7

Diagonal Point 1

Diagonal Point 2

11 SETTING A LOW-SPEED SPACE IN THE COLLABORATION AREA

8. The dialog box on the left will appear once the password
has been successfully changed.
Tap/click the [OK] button to close the dialog box.

9. Tap/click [Speed Limiting] tab, then the [Low-Speed
Space] button.

10. The Low-Speed Space Settings screen will appear.
Tap/click the button to the right of Area1 to set a low-speed
space.

Specify two diagonal points to set an area.
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v
< Return to Programming Screen

Speed Limiting  Safety IO Posil

Low-Speed Space Settings

Configure the seltings lo set areas where low-spead
‘operation is activaled when the robot is in collaboratjya
operation mode.

Enatle even during high speed oparaton (non cotaborativell

00

« 001

coordinates. Change the co

Safoty Settings.

o

Help. B

Monitor Model Change Password

_
w
I

You cannot create an area with the current

« Return To Speed memg]

Date safety function parameters last modified:
2020/03/26-17:28:49

-

Diagonal Point

Diagonal Point 1 W - mn
I
2

0.00 0.00 0.00
Diagonal Point 1

Area 2 C. X

iagonal Point 2
p 7

Diagonal Point 1

aeas CR) 2

Diagonal Point 2

Low-Speed Space Settings
Configure the setlings to set areas where low-speed
tion is acti isi

‘operation mode.
Enable avan during high speed operaion (non collaborativel

o0

.o

coordinates. Change the coordinates.

_
W
"

You cannot create an area with the current

Speed Limiting Safety U0 Position Limiting Monitor Model Change Pass;

undo

Operate Robot Unde Apply (1]
7 veion EES
< Return to Programming Screen Safety Settings Help LRI

word

Date safety function parameters last modified:
2020/03/26-17:28:49
Diagonal Point 1 Unit 2 mm
Ara 1 x
. T ]
Aciate
fowsposd

Diagonal Point2 @

Robot Operation Panel x

[ LT

< Return to Programming Sereen

Low-Speed Space Settings

Configure the sottings o set aroas whoro low-spoad
operation is activated when the robot is in collaborative
operation mode.

Enabla aven during high spaed oparaton (non colaborative)

Operate Robot

Safety Settings.

Speed Limiting  Safety IO Position Limiting Monitor Model  Change Passy

Undo

Help @

word

Date safety function parameters last modified:
2020003/26-17:28:48
Diagonal Point 1 Unit - mm

prca 1 ; 3
EFow Tion Poroo

oa Diagonal Point2 @

Rebot Operation Panel x

13 Transiational

- 5
4-.!.-»

¥+

& M

ﬁ Teach
]
Ey Apply o

Align Hand

Home Pos.

¥

=

11. Tap/click the [Operate Robot] button to set Diagonal
Point 1.

12. set Diagonal Point 1 using one of the following modes:
Direct, Jog, Inching, and Joint.

Point ;>

Note that the physical robot will move when
setting diagonal points using the Robot
Operation window. To set a low-speed space
below the top surface of the workbench, do
either of the following:
» Move the workbench beforehand to a place
where it will not interfere with the robot.
 Enter coordinate values in the fields shown
in step 16.

13. Move the robot to roughly where you want Diagonal
Point 1 to be, then tap/click the [Teach] button in the
Robot Operation panel.

Values will be entered in the fields of Diagonal Point 1. Then,

the fields of Diagonal Point 2 will be selected.

11 SETTING A LOW-SPEED SPACE IN THE COLLABORATION AREA



= —  14. After values have been entered in the fields of Diagonal

< Return to Programming Sereen Safety Settings Help a v . . . .

Point 2, a light-blue cuboid will appear that corresponds
Low-Speed Space Settings S to the values that have been set.
e e L The area within this cuboid will be a low-speed space.

|‘m. | EEE I |
N ; 15. Use the 3D view to move around the robot and check
s ovcct [ wcing | _Joit that the space in which the robot will work with humans
» «\‘ e is set as a low-speed space.
! y - f Home Pos.

7

|« Return To Speed melmg] [ Operate Robot J Undo Apply (1]

16. To set the space more precisely, directly modify the

ea Dlaqunal Bl v Um‘.t,.‘ o values in the Diagonal Point 1 and Diagonal Point 2
N 650.00 -450.00 200.00 fields.
B iiesincy ared Diag:;nm sola @ _ The values in the screen on the left are examples.
300.00 450.00 Ifi.Do I Set values specific to your needs.

17 Tapiclick the [Apply] button.

< Return to Programming Screen Safety Settings Help s Y
Speed Limiting  Safety O Position Limiting Monitor Model Change Password

Date safety function parameters last modified:

Low-Speed Space Settings 2020/03/26-17:28:48
Configure the seftings o sel areas whero low-speed Diagonal Point 1 Unit: mm
operation is activated when the rabot is in collaborative Area 1 Q z
operation mode. ol 65000 45000 20000
e comiorett] owigens Pont2_®
Ares Robot Operation Panel x
.o N ¢ [ owect [JESRH rwvivs | soin

Arez

Home Pos.

-

1+
4-.!.-»
A 4 L 4
& M

< Return To Speed melmg] [ Operate Robot J Undo Apply [1]

18. Tapiclick the [OK] button.

Are you sure you want to write safety parameters?

I o )
(" \7

11 SETTING A LOW-SPEED SPACE IN THE COLLABORATION AREA
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Parameter written to robot controller. Do you
want to restart the robot controller? Changes to
the parameter settings will not take effect until
you restart the robot controller.

19. Tap/click the [Restart now] button.
If the robot controller restarts successfully, the Low-Speed
Space Settings screen will appear.

Restart later Restart now

[ L

< Return to Programming Screen! Safety Settings

Speed Limiting  Safety IO ition Limiting Monitor Model Change Password
Low-Speed Space S

Configure the sattings 10 set ar
operalion is activaled when the'
‘operation mod:

Enabls even during high spaed

Diagonal Point 1
tive Area 1 x
[ ™
s
wspend
cvdaofarca DIOg0NAI P2 [J
30000 45000

Diagonal Point 1

* 003 ]

Diagonal Point 2
X v

Diagonal Point 1

Area 3 a X

Diagonal Point 2
x ¥

[¢Roturn To spoed Limitng| [ oporate Robot | Undo

e 20. Tap/click [Return to Programming Screen]. The main

Help. 2 Y

screen will appear.

Date safety function parameters last modified:
2020003/26-19:07:02
Unit - mm

450.00

200.00
0.00
z
z
z

z

Apply
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12 CHECKING THE ROBOT MOVEMENT IN STEP
OPERATION

Check that there are no obstacles, such as tools, within the operating range of the robot before performing step operation.
Screenshots from RT VisualBox are used to explain the following operation. Note that the robot will move during step

operation.
When setting the workpiece down before using step operation, make sure that the workpiece is left in the same position and
orientation that it was in when the teaching positions were taught.

Starting point

Position above
the pick-up point

Position above
the destination point
Move 7

Move 1
(Position 2 = ® — @~ Fosition 4
Move 4
Move 2 Move 6
Move 3 Move 5

| Pick-up point Destination point E ‘ E

/M CAUTION

Before performing step operation, be sure to place an emergency stop switch nearby so that the robot can be
stopped immediately.

. The robot may move faster than expected during step operation.
To slow down the robot, set Speed Ratio to less than 100%.

12 CHECKING THE ROBOT MOVEMENT IN STEP OPERATION 89



Operating procedure

Start with the Speed Ratio at 10% when checking the robot's movement for the first time, then gradually increase the Speed
Ratio as required.

1. Check that the settings are as follows:

st o x
Menu | Save © Monitor

* The robot controller mode selector switch is set to

PROGRAM1 ;w
® /» ) OC AUTOMATIC mode and the mode selector switch key has
(Edit mode is currently selected. | been removed.

Mode selector switch key
Mode selector switch —_

When set to AUTOMATIC —

O i & B s e e M

A SIE~ B @A N <l B e

Wovs Hand Wal Sgral Caculale Vion Pawss  Banch Repast Pl

* RT VisualBox is in Edit mode.
Fr — 2. Tap/click the [Step forward] button (indicated by "1") to

Menu | Save @ Monitor

——— perform the next step from the current position in the

- > 0 ' " - program. Tap/click the [Stop] button (indicated by "2") to
oy /- stop the robot.
2)—"1) >

O i A A G B e A M e

A SIE ~ H @& 1 < i
s 3. Tap/click the [Step forward] button. The block that is
e - S ;;mmu currently being performed will highlight in blue.
. > -f) weire — o | The blue highlight will disappear once the current step is
1) complete.

Tapping/clicking the [Step forward] button again will highlight
the next block in blue.

Q- @) re o o 3 G s A

slalg~l@laln <o @ ®

Wors Hand Wal Sgrol Caloulsie Vewn Pauss  Gianh Repest

12 CHECKING THE ROBOT MOVEMENT IN STEP OPERATION
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H— — 4. Runthe program to END using step operation to check

e N KwmmY e m_h” that the settings of all the blocks are configured
) v G 2 Spovanato ——@ 100% | 13 correctly.
Tapping/clicking the [Reset] button (indicated by "1") will

highlight [Start] in blue.

@) & 5 o 3 o 1 B .
5] 1 < ] e

s [N}
Sgral Cakulae Vson Pase  Branch Repast B PlayMode

4
Wk

”
Move  Hand
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13 RUNNING THE PROGRAM

Execute one cycle of the program or run the program repeatedly.

Screenshots from RT VisualBox are used to explain the following operation. Note that the robot will move while the program
runs.

When setting the workpiece down before running the program, ensure that the workpiece is left at the taught pick-up point.

/N CAUTION

Before running the program, be sure to place an emergency stop switch nearby so that the robot can be stopped
immediately.

The robot may move faster than expected while the program runs.

To slow down the robot, set the Speed Ratio to less than 100%.

i

Operating procedure

Start with the Speed Ratio at 10% when checking the robot's movement for the first time, then gradually increase the Speed
Ratio as required.

1. Tap/click the [Play Mode] button in the lower-right corner

B R visuaiBo o x

Menu | Save @ Monitor Help K| . .
T = T Tz — of the screen to switch the mode from Edit Mode to Play
. 2000 ey (T Mode.

: -

("& y_

2. Tap/click the [Play] button (indicated by "1") to start the

e o x

Menu © Monitor Help )

e N T ., robot.
. oo —@o0s A 3, Tap/click the [End] button (indicated by "2") during robot
1) _ operation. The robot will stop after one cycle of the
3) 2)'-,~ ! £ program.

Tapping/clicking the [Stop] button (indicated by "3") during
robot operation will stop the robot. Tapping/clicking the [Play]
button will restart the robot from where it has stopped.

Point/@

The operation will repeat continuously until
the [End] button is tapped/clicked.
Do not use a workpiece when repeatedly

running the program created in this section.

13 RUNNING THE PROGRAM



14 stopPPING THE PROGRAM AND EXITING RT
VisualBox

Operating procedure

1. ToexitRT VisualBox, tap/click [Menu] to display the

menu.

2. Taplclick [Exit].

14 STOPPING THE PROGRAM AND EXITING RT VisualBox 93
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PART 3 VISION SENSOR

15 INCORPORATING A VISION SENSOR
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This part explains how to incorporate a vision sensor into the system. Using a vision sensor allows the robot to
utilize image data so that it can automatically adjust its grasp position.



1 5 INCORPORATING A VISION SENSOR

15.1 Applications

When picking and placing workpieces, there are times when workpieces cannot be grasped properly if they are not in a fixed

position.
However, by using a vision sensor the robot is able to utilize image data to automatically adjust its grasp position.

This allows the robot to transport multiple workpieces consecutively.

@®Without a vision sensor @®\With a vision sensor
The robot can only move to a taught position. The vision sensor can identify workpieces within its field of
view (FOV), so even if the position of workpiece is different to

the taught pick-up point, the robot can automatically adjust its

grasp position accordingly.

15.2 Supported Vision Sensors

RT VisualBox supports the following vision sensors. (As of April 2020)

— Description

Model VS80M-202, VS80M-202-R (Manufactured by Mitsubishi Electric) '™
In-Sight 8402M-363-50, In-Sight 8402M-373-50 (Manufactured by Cognex)*2

Installation type Installed on the robot hand bracket.

*1  Only available in Japan.
*2 Meets PoE Class 2 standards (6.49 W max.).
PoE is technology that allows an Ethernet cable to send both data and power to devices.

15 INCORPORATING A VISION SENSOR
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15.3 Configuring the Vision Sensor Connection

Settings

Operating procedure

[ LI o 1 ]
Robot Connection Help 1]
Croate a Now Project Select Projoct 2
-
Seloct an existing project
Project history 3
Csars -
TESTI
wser
TEST
sers
TESTS
Cvsans
TEsTT
Selected project
Browse
‘\ Open
4-

e w ¥ Cacm i "
il visusox = 6'

< Return to Programming Screen

Vision Settings Help

Vision Settings
Configure the settings of programs that use vision sensors.
*Only the V! Sight 8402 are supported

B Connected vit

Workpiece transfer settings @

Name

15 INCORPORATING A VISION SENSOR
15.3 Configuring the Vision Sensor Connection Settings

98

Connect the computer and robot controller to an
Ethernet hub.

Start RT VisualBox, then tap/click [Select Project].

Select the project that was created in chapter 10, then
tap/click [Open].

Tap/click the [Menu] tab on the menu bar.

Tap/click [Vision Settings] to display the Vision Settings
screen.

Tap/click [Connect Vision].



7. When connecting a vision sensor for the first time or if

T Vissiten - o x
< Retumn to Programming Scraen ision Settings. ol ]| . . .
LRt — — the connection fails, tap/click the [Set] button.
Vision Settings . . .
Sontila s soios o o e e Mn s For all other situations, select the vision sensor you want to
B3 Connected vision sensors. Workpiece transfer settings @ COnneCt and tap/CIle the [Connect] button.

Disconnected

= &= =M™

8. i settings need to be configured, enter the network

R Vissiten - o x
< Return to Programming Screen ision Settings. Hell a N .
e — i settings then tap/click the [Connect] button. Once the
Connection Settings . .
gﬁz';ffﬁ?‘ﬁ"awq‘Zgﬁ‘fﬁ;"c‘ Connect. The robot controller and vision sensor will restart. Restart will Sett"]gs haVe been Conflgured, the rObOt COntrO"er and
todel B vision sensor will automatically restart.

V580

VSB0M-202_5909de

IP address

Hide A~

Subnet mask

Default gateway

B\

9. Please wait while a connection between the computer
o and vision sensor is established.

Connected

—

If blocked by a firewall

1. Ifthe following window appears, select the two check boxes indicated by number 1, then tap/click the [Allow access]

button.

# Windows Security Alert X

@ Windows Defender Firewall has blocked some features of this
app

Windows Defender Firewall has blocked some features of Virtual Robot Controller on all public
and private networks.

4 Name: melfa_rt-vb
28  Publisher: MITSUBISHI ELECTRIC CORPORATION
Path: C:¥program files (x86)¥melsoft¥rt visualbox ¥melfa_rt-vb.exe

This app has already been blocked or unblocked for a different network type.
Allow Virtual Robot Controller to on these networks:

1 ) ,EA( [ Private networks, such as my home or work network

[APublic networks, such as those in airports and coffee shops (not recommended
because these networks often have little or no security)

What are the risks of allowing an app through a firewall?

Cancel

2. Taplclick the [OK] button.

15 INCORPORATING A VISION SENSOR
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15.4 cConfiguring the Workpiece Transfer Settings

In this section we will configure the workpiece transfer program used for the vision sensor.

If the robot attempts to pick up a workpiece from a position specified by the Move block, it may not be able to grasp the
workpiece properly if the workpiece has deviated from that position. However, once these settings have been configured, the

robot will be able to utilize vision sensor image data to automatically adjust its grasp position.
Refer to the following page for further information on the Move block.
[Z5~ Page 68

Registering workpiece transfer settings

Follow the process below to configure the workpiece transfer settings. Configure these settings while the vision is connected

to the computer and robot.

100

Start

. Grasping the workpiece

T

1.1. Teach the pick-up point

Teach the position where the robot should grasp the workpiece. This position will become the reference
point for where the robot should identify and grasp the workpiece once the workpiece transfer program
has been executed.

«

1.2. Teach the position above the pick-up point
Teach the position that the robot should transition to before and after it grasps the workpiece.

. Imaging the workpiece

—

2.1. Adjust the focus
Set the position where the vision sensor should image the workpiece, then adjust the focus.

«

2.2. Register a workpiece
Register an image of the workpiece that will be used as the master image.

«

2.3. Identify the position of the workpiece
Translate the vision sensor coordinates into robot coordinates. (This process is called auto calibration.)

End

15 INCORPORATING A VISION SENSOR
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/N\ CAUTION

Ensure that the vision sensor connection cable does not come into contact with the robot arm while the robot is operating.

Operating procedure

e = 1. Tap/click [New] under [Workpiece transfer settings].
< Return to Programming Screen Vision Settings Help IR

Visit
B Connected vision sensors Workpiece transfer settings @

Vision sensor name Name

VS80M-202_5909de TEST1

MAC address IP address

New
— . 2. Anillustration of the workpiece transfer process will
< Return to Programming Screen Vision Settings Help o b .
S . appear. Tap/click [Next].

Workpiece Transfer Settings
Configure the transfer seltings for the workpiece that has been identifed by the vision sensor
Configuration consi teps.

12 23 Grasping the workpiece

~ 4 .
A
_As
Back
v == Teach the position where the robot should grasp the
| < Return to Programming Screen Vision Settings Help

workpiece. This position will become the reference point
Grasping the workpiece: Teaching the pick-up point @ . . , . . .
used for adjusting the robot's grasp position during operation

of the program that was created with the workpiece transfer

- settings.

BTF)  Graspihe
- pair
robot
robot
Position Data

3. Tap/click [Operate Robot] and move the robot to the
position where it will grasp the workpiece.

PTRIER (R 4. Grasp the workpiece and then tap/click [Teach] in the
o ‘ ' Robot Operation panel.
, 5. Check that the current position appears in the Position
[ = | Data fields, then tap/click [Next].

15 INCORPORATING A VISION SENSOR 1 1
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i % Teach the position above the pick-up point.

< Return to Programming Screen Vision Settings Help B 4

6. Tap/click [Operate Robot] and release the workpiece.

Grasping the workpiece: Teaching the location above the workpiece @

7. Move the robot arm to a position above the workpiece,
workpece curntly being then tap/click the [Teach] button in the Robot Operation

iy A
'ﬁ‘ forgiece 8. Check that the current position appears in the Position

D— — . Data fields, then tap/click [Next].
A A This position will be the position the robot diverts to before

Operate Robot

panel. This position will become the via point.

and after it grasps the workpiece. If a position far away from
the workpiece is taught, there is a possibility that the robot
will collide with other objects. It may also become impossible

for the robot to grasp the workpiece.

/N CAUTION

After releasing the workpiece in Step 6, do not move the workpiece until it has been registered as instructed in Step 17. Doing so may lower recognition
accuracy.

e — Move the robot arm to a position where the vision sensor can

< Return to Programming Screen Vision Settings Help L]

identify the workpiece.

Viewing the workpliece: Adjusting the focus @

9. Tap/click the [Operate Robot] button. While looking at
the image displayed by the vision sensor, move the
robot so that the workpiece is in the center of the image
and fits within the frame.

10. it the image is not clear, adjust the aperture and focus of
the vision sensor.

} 11. After making the necessary adjustments, tap/click

‘ ; & [Next].
Point/@
Dotted lines are not » Ensure that the workpiece is positioned
displayed on-screen within the red dotted lines as the robot will

move during autocalibration.
* Placing the workpiece on a plain surface
will make registering a workpiece easier.

/N CAUTION

At this stage, the vision sensor's FOV has been determined. If the workpiece pick-up point will change during automatic operation, ensure that the vision
sensor's FOV is large enough to encompass all the pick-up points.

1 2 15 INCORPORATING A VISION SENSOR
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r— — % Use autofocus to have the robot move to an optimal focal

< Return to Programming Screen Vision Settings Help .t.
Viewing the workpiece: Adjusting the focus

Set the position where the vision sensor will identify the workpiece.

Adjust the
sensor ima

ing box in tr
at the workpiee

so that the workpiece fits within it.

13. Tap/click the [Autofocus] button.

Robot] to change the robot position.

(s, then tap/click Next.

Back

12. Adjust the blue bounding box in the vision sensor image

not ok propery ad e 14. i autofocus is successful, the robot stops and the
(Copernerovor ) Autotocws ] position data is updated. Tap/click [Next].
[E — ] e " If autofocus fails, adjust the brightness or tap/click [Operate

/N\ CAUTION

The robot moves during autofocus. Be sure to place an emergency stop switch nearby so that the robot can be stopped immediately.

so that the workpiece fits within it.

16. Tap/click [Register workpiece].

the a
workpiece has been identified

gistes
15 f t mage 2 nere
:
S [\emremmoes )

Brightness g

Adjust the brightness so that the image is not
over or under exposed

Back

T =R 17. A crosshair will appear in the center of the workpiece.
: < Return to Programming Screen Vision Settings Help Tl Tap/chck [Next]

Viewing the workpiece: Registering a workpiece

Register the workpiece.

Lli!-

Brightness s

Adjust the brightness so that the image is not
over or under exposed

Back Next ]

v % Register the workpiece.

< Return to Programming Screen Vision Settings Help L]
Vinwing e workcioce: Higilering a woriioce ® 15. Adjust the blue bounding box in the vision sensor image
Register the workpiece.

/N CAUTION

« This registered image will become the master image. Adjust the brightness to achieve the greatest possible clarity.

» Only one type of workpiece can be registered per set of workpiece transfer settings. To register a different type of workpiece, create a new set of workpiece

transfer settings.

15 INCORPORATING A VISION SENSOR
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Wi = 18. Precautions regarding workpiece orientation that should

< Return to Programming Screen Vision Settings Help B 4

be noted when using autocalibration will appear. Follow
Viewing the workpiece: Preparing the workpiece for position identification i ) ) ) ) i

® the on-screen instructions and check if autocalibration is
possible with the workpiece you are using.

Tap/click [Next].

Point/@

Autocalibration is a function that translates
the vision sensor coordinates into robot
coordinates. It allows the robot to distinguish

its position in relation to positions in the

( ) image captured by the vision sensor.

e T Execute autocalibration.

teturn to Programming Screen lision Settings Help ] . . . . .
B — During autocalibration, the robot will move 100 mm in the

Viewing the workpiece: Workpiece position identification @

tops st taken n rdorto translat the visia sensor coorinates into robot forward, back, left, and right directions.

19. Draw a mark indicating the orientation of the workpiece
if the workpiece does not have a feature that helps
determine its orientation.

20. draw the blue bounding box around the workpiece, then
tap/click [Start Autocalibration].

part Autocatbration|

/N CAUTION

The robot operates during autocalibration. Be sure to place an emergency stop switch nearby so that the robot can be stopped immediately.

104

—w 21. Check the autocalibration result.

Vision Settings Help IR ]

During autocalibration, an image will be displayed every time

Viewing the workpiece: Workpiece position confirmation

an image is captured.

kpie

If autocalibration is successful, the robot stops and the
workpiece position data is updated. Tap/click [Next].

If autocalibration fails, return to step 19. Refer to the following
page and restart autocalibration.

(==~ Page 105 If autocalibration fails

15 INCORPORATING A VISION SENSOR
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T 7 Decide on a name for the workpiece transfer settings.

< Return to Programming Screen Vision Settings Help D 4

22. Enter a name.

Registering a name for workpiece transfer settings

23. Tap/click the [Register] button.

22.

If autocalibration fails

If autocalibration fails, tap/click [Move to Imaging Position] and check the points below after the robot has moved back to the

position it was in before autocalibration.

No. Possible cause Solution
1 Are you trying to perform autocalibration on a workpiece that has an Refer to the following manual:
indistinguishable orientation? =5~ Page 105 Solution to No.1
2 Is the workpiece within the vision sensor's FOV during calibration? Refer to the following manual:
==~ Page 105 Solution to No.2
3 Has error L2602 (destination point out of robot's operating range) Refer to the following manual:
occurred? ==~ Page 106 Solution to No.3
4 Has the robot arm come into contact with a surrounding object or Refer to the following manual:
become entangled with a cable during calibration? =5~ Page 106 Solution to No.4
5 Did the software time-out before calibration finished? Refer to the following manual:

=5~ Page 106 Solution to No.5

6 Was the workpiece within the blue bounding box before calibration Refer to the following manual:
started? I~ Page 106 Solution to No.6
7 Is the allowable error during calibration too small? Refer to the following manual:

I~ Page 106 Solution to No.7

ESolution to No.1
Go back to Step 19 and make sure that a mark has been put on the workpiece to indicate its orientation. Then perform auto
calibration again.

ESolution to No.2

There are three solutions to this problem.

1. Place the workpiece in the center of the vision sensor's FOV, then start autocalibration. If the workpiece is not placed in the
center of the vision sensor's FOV, it may leave the vision sensor's FOV altogether while the robot arm is moving during
calibration.

2. Go to [Advanced Settings] and adjust the values of each movement stated below so that the workpiece is within the vision
sensor's FOV.

* Rotational movement

* Movement in the X axis

* Movement in the Y axis

3. If non of the steps above resolve the problem, re-teach the pick-up point and try autocalibration again. Move the vision
sensor back from the workpiece so that the workpiece occupies less space within the vision sensor's FOV.

15 INCORPORATING A VISION SENSOR 1
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ESolution to No.3

There are two solutions to this problem.

1. Go to [Advanced Settings] and adjust the values of each movement stated below to change the distance the arm is allowed
to move during calibration.

* Rotational movement

* Movement in the X axis

* Movement in the Y axis

Inverting the direction of rotation is acceptable when adjusting the values for rotational movement.

2. If the above step does not resolve the problem, change the posture of the robot and configure the vision sensor settings
from the start again.

ESolution to No.4

There are two solutions to this problem.

1. Go to [Advanced Settings] and adjust the values of each movement stated below. Change the distance the arm is allowed
to move so that it does not interfere with surrounding objects or become entangled in cables, etc.

* Rotational movement

In order to improve accuracy, ensure that rotational movement increases in progressively larger degrees of movement as
stated below:

1st rotation < 2nd rotation < 3rd rotation < 4th rotation

2. Go to [Advanced Settings] and adjust the values of each movement stated below. Change the distance the arm is allowed
to move so that it does not interfere with surrounding objects or become entangled in cables, etc.

* Movement in the X axis

* Movement in the Y axis

ESolution to No.5

There are two solutions to this problem.

1. The speed of the movement may be too slow. Increase the speed of the movement or increase the Time out time in
[Advanced Settings].

2. The robot may have stopped due to the position limiting settings. Go to [Advanced Settings] and adjust the values of each
movement stated below to change how much the robot moves during calibration.

* Rotational movement

* Movement in the X axis

* Movement in the Y axis

HESolution to No.6

Draw the blue bounding box around the workpiece, then start auto calibration.

ESolution to No.7
Go to [Advanced Settings] and increase the permissible error in 0.01 increments, then perform autocalibration. "Permissible

error" refers to the amount of error that is permissible between the resultant position and the target position.
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15.5 CREATING A PROGRAM WITH RT VisualBox

This chapter explains how to create and edit robot programs that incorporate a vision senor.
This program will be created based on the program created in part 2.

Operating procedure

ja 1. Drag the program blocks within the dotted lines
Menu | Save O Monitor Help T
downwards and drop them into the trash can.

I * 0wz we | COTTEEEE
PROGRAM1 A 10008 000C 17952 | Speed mit: 260

" o O O Speed Ratic. ———@ 100% | "(a

porate
Robot

2. Drag and drop a [Vision] block in place of the program
blocks that were deleted in step 1.

Menu | Save @ Monitor

PROGRAM1 ol

2 B
¥

Operata
Robot

i 3. Tap/click the [Vision] block placed in the program in step

Menu | Save © Monitor

PROGRAMI p e g

4. Select the workpiece transfer settings you would like to
used from the drop down list.

Vision Settings

5. Then, tap/click the [Apply] button.

@— Vf-én« m—- st vf"m*- A R

I8 |El~|Blajufii<ioinBE e

W Wand Wl Sl Covulle Veon e Bandh Repeat Pl
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15.6 CHECKING THE ROBOT MOVEMENT IN STEP
OPERATION

Check that there are no obstacles, such as tools, within the operating range of the robot before performing step operation.
The robot will operate as illustrated in the figure below.

Starting point

Robot home
position

Move 1

~
imaging position ° Move 7

Position above Position above
i i the destination
o the pick-up point o point

Move 2 Move 4
Move 3 Move 5 Move 6
Position where ;=====1 | Position where
the robot grasps ® Pick-up Destination | Y the robot places
the workpiece point point ! ' [ the workpiece
L |
Point

If the vision sensor cannot identify the workpiece when it is at the imaging position, the [Vision] block program
will not be executed. The [Vision] block will be white. The [Move] block in the next step of the program will
highlight in blue. The program will then stop. Tapping/clicking the [Step forward] button will move the robot to
the position above the destination point.

If the workpiece can be identified, the value "1" will be stored in "M_VSFoundNum". If the workpiece cannot
be identified, the value "0" will be stored in "M_VSFoundNum". When setting identification conditions, set
them in the variable "M_VSFoundNum" found in the [Branch] block. Also create the operations that will occur
depending on whether the sensor was able to identify the workpiece. For further information, refer to the
section "Branch block" in the following manual.

LTIRT VisualBox Instruction Manual (BFP-A3696)

/N\ CAUTION

Before performing step operation, be sure to place an emergency stop switch nearby so that the robot can be
stopped immediately.

The robot may move faster than expected during step operation.

To reduce the speed of the robot, set the Speed Ratio to less than 100%.

i

For further information on operation steps, refer to the following page:
(=~ Page 89 CHECKING THE ROBOT MOVEMENT IN STEP OPERATION
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15.7 RUNNING THE PROGRAM

Execute one cycle of the program or run the program continuously.
Take the following precautions when running the program continuously.
» Ensure that there are no workpieces at the destination point as the fingers of the robot hand will interfere with the

workpieces.
* When transferring multiple workpieces, ensure that there is ample space for the fingers of the robot hand to access each

workpiece.

For further information, refer to the following page:
(==~ Page 92 RUNNING THE PROGRAM
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REVISIONS

*The manual number is on the bottom left of the back cover.

Revision date *Manual No. Description

April 2020 BFP-A3715 First edition

July 2020 BFP-A3715-A Revised the guidelines for unpacking the robot.
October 2020 BFP-A3715-B

* Revised information on the parts included in the Easy-setup kit.
« Added Rotational mode to direct teaching.

* Revised the weight of recommended hands.

« Added information on the trial version of RT VisualBox.

This manual confers no industrial property rights or any 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.

© 2020 MITSUBISHI ELECTRIC CORPORATION
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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 and Adobe Reader are registered trademarks of Adobe Systems Incorporated.

Unicode is either a registered trademark or a trademark of Unicode, Inc. in the United States and other countries.

The company names, system names, and product names mentioned in this manual are either registered trademarks or
trademarks of their respective companies.

1®r

In some cases, trademark symbols such as ™" or '® are omitted in this manual.
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