Explanation of the operation for the anti-crab function (position error correction)

[System configuration]

Stabilizer and encoder 2

Stabilizer and encoder 1

Travel whee!

Travel rail

- Travel pulse
(FR-ABTP)

Travel pulse'
- (FR-ABAP)

A

Left edge wheel drive - T e
Inverter Right edge wheel drive 1 FR-ABAP (plug-in option)
inverte *2 FR-ABTP (control terminal option)

[Operation outline]
By inputting pulses of two encoders into one inverter, the speed of the both axes are adjusted to be the same
based on the difference of cumulative pulse monitor values.

[How to use the sample program]

<Sample program overview>
File name Description Model Programming tool
voll anti crab _eng a.fgw | Ladder program FR-A800 FR Configrator2 (Developer)

<Startup procedure>

(1)Decompress the downloaded file to a folder.

(2)Double click the file and start up each programming tool.

(3)The language setting of the ladder programs is initially set to Japanese.
To change the language setting, select [Tool] -> [Language Selection] and set the language to the
desired language.

(4)Write the program to the FR-A800.

(5)After the writing completes, reset the FR-A800.

<Operation method>

(1)Set "250" (initial value) in Pr.1150 (Anti-crab gain).
Set Pr.1151 (Number of motor poles), Pr.1152 (Electronic gear numerator), Pr.1153 (Electronic gear
denominator), and Pr.1154 (Number of encoder pulses) according to the usage conditions.

(2)Turn ON the SQ signal to set the PLC function in the RUN state.

(3)The ladder program can be executed by turning ON the X3 signal (terminal RM).

(4)For operating the right edge wheel driving inverter, set the frequency command value to "0" and turn ON the
STF when Pr.79 = "3" (combined operation mode).

(5)For operating the left edge wheel driving inverter, apply a normal frequency command.

(6)Adjust the Pr.1150 (Anti-crab gain) setting as required.
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[Circuit structure of the sample ladders]
<MAIN: scan execution>

C

START

Reading cumulative pulse <1> ‘

Reading cumulative pulse <2> ‘

Calculating cumulative pulse difference ‘

Reading P gain, number of encoder pulses, and number of motor poles ‘

Calculating control amount ‘

Writing frequency ‘

C END )
[Devices]
Device No. Description Device No. Description Type
MO Pulse reading command DO Encoder 1 pulse 32 bits
M1 Encoder 1 pulse reading | D2 Encoder 2 pulse 32 bits
completion
M2 Encoder 2 pulse reading | D4 Electronic gear numerator 32 hits
completion
M3 Number of poles calculation | D6 Electronic gear denominator 32 hits
command
M4 Number of poles judgment 1 D8 During calculation of encoder 2 gear | 32 bits
ratio
M5 Number of poles judgment 2 D10 Calculation result of encoder 2 gear | 32 bits
ratio
M6 Control amount calculation D12 Pulse difference 32 hits
M7 Difference value compensation | D14 Number of encoder pulses PPR 32 bits
command
M8 Writing command D16 Proportional gain 32 hits
M9 Writing judgment D18 Number of motor poles 32 bits
D20 During calculation of frequency | 32 bits
command value 1
D22 During calculation of frequency | 32 bits
command value 2
D24 During calculation of frequency | 32 bits
command value 3
D26 Frequency command 32 bits
D28 Last frequency command excess | 32 bits
number
D30 Encoder 1 pulse positive number 32 bits
D32 Encoder 2 pulse positive number 32 bits
D206 (Pr.1150) Proportional gain 16 bits
D207 (Pr.1151) Number of motor poles 16 bits
D208 (Pr.1152) Electronic gear numerator 16 bits
D209 (Pr.1153) Electronic gear denominator 16 bits
D210 (Pr.1154) Number of encoder pulses PPR 16 bits
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[Sample ladder diagrams]

Reading cumulative pulse
< Reading only ance ¥
*3
(o —| [PLS MO ]
{Reading the et frequency (FO) >
#21
 14) | | [* SD11 4 K1 030 b
M0 *21
{ 35) | | s ¥ )
< AP calculation start >
M0
{ 38) | | £ it 3
it
—
<Input from the ASAP ¥
[l H2q pluse 1
[ 54) | | A B:Pls_start Pluse:D {DO 1
[SD1184 | wHigh pls Pls_erd:B
(501123 | Wlow_pls
<Input from the ASTP >
[l x24 pluse 2
{ oa) | | s B:Pls_start Pluse:D { D2 ]
[SD1196 HwHigh pls Pls_erd B Mz b
[SD1195 | WLow_pls
Processing electronic gear
“<Pulse? * electronic gear ratio »
M2
( 141) | —<¢ D2CA DS ] [x D2co K1 04 1
[* D206 K1 D& i
[ oo D2 D4 D8 X
[D/ oA B3] D10 1
<Direct use of pulse 2 (AP2) >
= D20a D2ce 7 [DMOV D2 oo i
= D206 KO
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Calculating cumulative pulse difference

CAP=APZHAP >
[D+ oo oo 012
M3 )
Reading P gain and number of encoder pulses
CAnti-crab gain (Kp) b
h3
( 215 — | [ D206 K1 D16 i
<PPR setting range limit >
< D210 K1 1 [Dmow K o4 L
> D210 kaos ] [OMOw  Kacoe D14 1
= D210 K1 H<= 00 Kaogs  p———— o210 KA1 014 hi
Reading number of motor poles
<P setting range limit >
{< D207 k2 Ho D207 k4 Ho D207 K6 i ),
< D207 Ka He D207 K10 He D207 K12 I ——] b
hd MBS

— | | | [OMOV K4 D18 i

had
—f [* D207 Kie o1& i

M5
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Calculating control amount

CPHRAP >
[ Ovk o2 D1a D20 i
hifi )
LIPk A PR/ PPR >
mAG arnari_1
{ 327) — | B:amari court:D D22 ]
[Dzo ol armari_erd:B h7 b

[D14 H Ddivisar

[D16 H Demuitiplier

<Last remainder accumulation >

M7
{ 374) | [D+ Dz2 Dz D24 1
[P PRk p/ B PPR >

1]
|| (o D24 KB D2F 1
{F=FO-AF >
D= 0o Ko ] [o- D30 D26 D3z 1
{F=FO+AF >
e oo KO 7 [D+ D30 D26 D32 i
Wi )

Writing frequency command
Oiriting sucocessSermar judgment >
Mg ®24
( 439) — — = KD SD1150  } M1 O 3
Lo KO so1s50 0 ] Mt b,
Writing the set frequency s
a8 ®24

[ 468) } £ Mg ),

¥
— [MOwP D3z sD1144 |
w24 h
<Reset >

®2
( 480) — | [RST so1150 |
[ 4a8) [END ]

*For using the sample program in the actual system, verify sufficiently that the system can be controlled properly.
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