Film Slitting Machine

[System Configuration]

Unwmdmg 3ol Speed Control | Cutrer Rewmdmg
£4
4
LX-050TD
Tension detector
i LM-10PD
Tension meter
GOT@
QUGUDEHCPU-/ €7 ssceTiny
Q172DSCPU

ACL |~ 5

FR-CV series s e e
Power regeneration MELSERVO I4

common converter

[Mitsubishi solution]

Motion CPU: Q172DSCPU GOT: GT27**-V Servo amplifier: MR-J4-B

PLC CPU: QO6UDEHCPU Analog input module: Q64AD Servo motor: HG-SR

Main base: Q35DB

Engineering environment: MELSOFT MT Works2 (Motion), MELSOFT GX Works2 (PLC), MELSOFT GT Works3 (GOT)
Motion CPU operating system software: SW8DNC-SV22QL

[Operation description]

In a system comprising an unwinding axis, feed axis, cutter axis, and rewinding axis, a material such as
film is unwound, slit by cutter, and rewound.

[Control points]

Point1: The unwinding axis outputs a speed command depending on the film outer circumference.
The film is unwound at a constant tension by correcting the speed command value so that the
feedback value from the tension detector equals the intended tension.

Point2: The rewinding axis outputs a speed command depending on the film diameter. The film is
rewound at a constant tension by correcting the speed command value so that the dancer roll
stays in a fixed position.

Point3: Speed control is executed using advanced synchronous control to synchronize the entire line.

Point4: Energy saving is promoted by utilizing the regenerative energy on the unwinding axis as power
running energy for the rewinding axis using the common converter.
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[Typical Machinery Configuration]

Line speed: 100m/min
Film thickness: 0.5mm
Setting tension: 100N

Roller outer circumference = 600mm
Roller diameter = 190.9859mm

Roller outer circumference = 600mm N
Roller diameter = 190.9859mm
\

Roller outer circumference = 600mm
Roller diameter = 190.9859mm

' Film diameter

Gear

- ratio

113

Gear
ratio
1/3

0to 10V

Detection

\ of tension Feed axis Cutter axis
\
\ HG-SR
o Film outer circumference 4194304pulses/rev
Unwinding Initial value: 1800mm
axis
HG-SR
4194304pulses/rev

Initial value: 192mm

\Upper limit: ’
10V
Reference:
: R
:.“ - Ten .
~ +« | Lower limit:
K T W10V
* L4
Cans®
Dancer roll
position
detection
Rewinding
axis
HG-SR
4194304pulses/rev

(Note): Controls for preparation before operation start are not included in this sample program.

Add following controls depend on the actual system.

- Initial film feed operation

- Initial film outer circumference/diameter measurement

- Initial tension adjustment and initial dancer roll position adjustment
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[Control block diagram]

Roller outer circumference

Film outer circumference

Speed
compensation
by tension
detector

Unwinding
axis

Command speed

(0 to 10[V]: O to 200[N])

L]

Pl operation

1
Kp(1+TI-s)

Kp: Proportional gain

Roller outerdiameter

Line speed x Film outer diameter

Calculated by feed axis
movement amount for
one revolution of
unwinding.

TI: Integral time constant

Roller diameter
Film diameter

Speed

compensation

by dancer roll
position

Rewinding
axis 1

Rewinding
axis 2

Tension feedback [N]

Setting tension [N]
(100N)

Dancer roll position
(-10 to 10[V]: - 4000 to 4000)

Command speed

A 4
Compensation = (1 Kp-A/D value )
ratio [%] R 4000
A/D value
Upper limit 4000
Reference 0
position
1 ,\I
Lower limit -t A - 4000

]

Li " Roller diameter
In€ speed X “Film outer diameter

Kp: Proportional gain

Calculated by adding
the film thickness once
for every revolution to
the initial diameter.
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[GOT Sample Screen]

[GOT: Home Screen]

AE@WB'SH LS =008 Solutons

Language Selection

Screen Selection

Operation start switch

[GOT: Main Screen] Thle system is started with ON, and is stopped with ON again.
AEILECTHIC ”15/[' =NV O0=J8 SlolUutions
|_Changes for the Better Film Slitting Machine

Current speed monitor

Start Automatic | Setting Speed 10,0 n/nin f%ifzfg::;i;rent speed

Curmrent Speed [m/min]

Emmor Reset ” Unwinding 10l 3 Rewinding1

Feed Rewinding2 ]I,_

Emor Status O Cutter 1|:'|””| i Setting Tension

= = Set the tension of unwinding
. - axis.

Setting Tension ]Hl Current Tension

Cumrent Tension , Display the value of tension

detector.

10.0 n/min 10.0 n/min 10.0 n/min

JOG operation switch

Perform JOG operation forward or
reverse rotation for each axis.

(Note): Sample screen as default are set for English environment. When using Japanese environment,
it's possible to switch to Japanese for GOT monitoring data in GT Designer 3 Language
change the preview column from [2] to [1].
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[Parameter Setting]

(1) System Setting

ain Base 0 Moticon Slot Setting
Ol Oty rMation Madule r~PLC Module
i Servao External Signal Module 1/0 Module
01720y " 1jO Module
Sync, ENC Input Module Interrupt Input Module
' Q172DEX  qQIs0
MAN-PLS Input Madule Inteligent Function Module
g 1730y " General
" Analog Qutput
5 e
Intelligent Function Module (Analog Input) e
— Detail Setting |
| First I/ MNo. I — I
I [alalali} _I:j
—Switch 1 {Input Range) —— ~Switch 2 {Input Range)
Anazlog Input Range Analog Input Range
CH1: |01I= 1ov ~ CHs: |0b° 1oV CH1: Detection of tension (0 to 10[V]/0 to 200[N])

& e e 1 pm o .
cH2: |10 to 10V | N CH2: Dancer roll 1 position (-10 to 10[V])/Upper limit to lower limit)
cH3: |10t 10V = o7 [0t 10v CH3: Dancer roll 2 position (-10 to 10[V])/Upper limit to lower limit)
CH4: [0to 10V | cHs: [oto 10v =]

—Switch 3
Setting Ttem MNone
 Switch 4
Temperature Drift Compensation Resolution Mode Operation Mode
¢ Exist & Mormal ' Normal (A/D Conversion)
£~ Nothing " High " Offset Gain Setting
— Switch 5
& 0 : Fixation

Axis 1: Unwinding axis
Axis 2: Feed axis

Axis 3: Cutter axis

Axis 4: Rewinding axis 1

SSCNET III - LINE 1 : SSCNET III/H AXis 5: ReWIndlng axis 2
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(2) Servo data setting

Electronic gear setting

Movement amount per revolution: 200[mm] (Roller outer circumference: 600[mm], Gear ratio: 1/3)

~ Item Axis 1[Unwinding] Axis2[Feed] Axis3fCutter] Axis4[Rewinding 1] Axis5[Rewinding2]

[=| Fixed Parameter Set the fixed parameters for each axis and their da§a is fixed based on the mechanical system, etc.
i Unit Setting 0:mim 0:mm O:mm O:ram O:rm

Mumber of Pulses/Rev. 4194304[PLS] 4194304[FLS] 4194304[PLS] 4194304[PLS] 4194304[PLS]

Travel Valug/Rev. 200000.0[pm] 200000.0[pm] 200000, 0[pm] 200000. 0[pm] 200000.0[pm]

Badklash Compensation [ 0.0[um] 0.0[um] 0.0[um] 0.0[pm] 0.0[pm]

Upper Stroke Limit :D.D[um] 0.0[um] 0.0[um] 0.0[pm] 0.0[pm]

Lower Stroke Limit | 0.0um] 0.0[um] 0.0[um] 0.0[um] 0.0[um]

Command In-position 10.0[um] 10, 0[pm] 10.0[pm] 10.0[pm] 10.0[um]

Sp. Ctrl. 10x Mult. for

Deq.
= gt“;e EAINRUEE U | Set the data to execute the home position return.

: OPR. Direction | 0:Reverse Direction 0:Reverse Direction 0:Reverse Direction
QPR Method | 2:Data Set Type 1 2:Data Set Type 1 2:Data Set Type 1
Home Position Address | 0.0[um] 0.0[um] 0.0[um]

Operation for OPR. | 0:Execute Servo 0:Execute Servo 0:Execute Servo
Incompletion Program Program Program

|=| J0G Operation Data | Set the data to execute the J0G operation.
JOG Speed Limit Value | 600000, 00 [rm,fmin] &00000, 00 [mm;min] 00000, 00 [mm,min]
Parameter Block Setting 1 1

0:Reverse Direction
2:Data Set Type 1
0.0[um]

0:Execute Servo
Program

600000, 00 [mm/min]

0:Reverse Direction
2:Data Set Type 1
0.0[um]

0:Execute Servo
Program

B00000,00 [mm/min]

o il Lt T Set the data only when the speed-torgue control is executed.

" Data

| Confrol Mode Switching |
Request Device ML M2 M3
Control Mode Setting [
et | D1000(1) D1010(1) D1020(1)

Speed Limit Value in
Speed-Torgue Control

Torgue Limit Yalue in

| 500000, 00 [mm,fmin] 600000, 00 [mm;/min] 600000, 00 [mm,/min]

Speed Torque Contral | 200-00%] 300.0[%] 300.0[%4]

Speed Command Device | D1002(2) D1012(2) D1022(2)
~ Command Speed |

AR Tea e . 1000 [ms] 1000[ms] 1000[ms]

Command Speed [

Deceleration Time | 1000[ms] 1000[ms] 1000[ms]
- Torgue Command Device | D1004(1) D1014(1) D1024(1)

Command Torque Time

Constant (Positive Direc,..| 1000[ms] 1000[ms] 1000[ms]

Command Torque Time

Constant (Negative Dire,. .| 1000[ms] 1000[ms] 1000[ms]

Speed Initial Value

Selection at Control Mo...

Torque Initial Value

* Selection at Control Mo...

Invalid Selection during

Zero Speed at Control ...

| 0:Command Speed

ED:Command Torgue

| 0:Switching Condition

0:Command Speed

0:Command Torgue

0:5witching Condition
at Switching Control ...

0:Command Speed

0:Command Torgque

0:5witching Condition
at Switching Control ...

M4
D1030(1)
600000. 00 [mm/min]

300.0[%]
D1032(2)
1000[ms]

1000[ms]
D1034(1)

1000[ms]

1000[ms]

0:Command Speed

0:Command Torque

0:5witching Condition
at Switching Control ...

M5
D1040(1)
600000.00[mm/min]

300.0[%]
D1042(2)
1000 [ms]

1000[ms]
D1044(1)

1000[ms]

1000 [ms]

0:Command Speed

0:Command Torque

0:5witching Condition
at Switching Control ...

| at Switching Control ...

Control mode switching setting
Set the control data for position/speed/torque/continuous operation
to torque control mode. For this sample program, the mode is
switched to speed mode on all axes at synchronous operation.

<Speed control using advanced synchronous control>

In advanced synchronous control, the speed command to output
axis is equal to the speed command in speed control mode.
(Speed control by speed command device is not executed.) l

i

_—

2032

Control mode can be
switched in the linear cam
(cam No.0) only.

Command speed at
speed control mode

-
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(3) Synchronous control parameter

[Command generation axis parameters]

10G Speed Limit Value

Setting

Change Parameter

10G Operation Parameter Block

Acceleration/deceleration Time

Item Axis 1

-| Command Generation Axis

Valid Setting 1:Valid

Unit Setting Osrmm

Upper Stroke Limit 0.0 pym

Lower Stroke Limit 0.0 pm

Command In-position Range 10.0 pm

Sp. Ctrl. 10x Mult. for Deg. -

Length per Cyde 600000,0 um

00000, 00 mm /min

1

Set accelerationfdec

[Synchronous parameter]

Main shaft
Command
generation axis 1

Speed change ratio 1

~  Film outer circumference

Roller outer circumference
Film outer circumference

6000000

[x0.1um]

Speed change ratio 2
Speed compensation by tension
detection

_ Compensation value
_ Com erllsO%t(lJ%n value [x 0.01%]

1
1
p T
1
1

W‘E

Linear cam

Unwinding
axis

I

1

1

1

1

1

1

1

1

1

1

1

: _ | \lﬂi i
1
|Feed axis| |Cutteraxis|i _

1 O
: ;
1

1

1

1

1

1

1

1

1

Speed change ratio 1
Roller diameter
Film diameter

1909859

= "Film diameter (x0.1um]

Speed change ratio 2
Speed compensation by
dancer roll position detection

~ .
- Comgeriz%ttl)%n value [x 0.01%]

Rewinding
axis 1

Rewinding
axis 2

A Cautions

- When diverting the sample program to the actual system, be sure to verify that there are no problems
with control in the system.
- Add interlock conditions in the target system where considered necessary.

[Sample program configuration]

File name

Description

Model

Engineering environment

Vol9_Converting_Motion_b.mtw

Motion control program
Motion parameter

Q172DSCPU

MELSOFT MT Works2

Vol9_Converting_GOT_b.GTX

GOT monitoring data

GT27**-V (640x480)

MELSOFT GT Works3
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[Devices used in this program]

Q172DSCPU dedicated devices

Device

Device

Content Content
No. No.
M2001 | Axis 1 start accept flag M9810 Command generation axis 1 start accept flag
M2002 | Axis 2 start accept flag M10880 | Axis 1 synchronous control
M2003 | Axis 3 start accept flag M10881 | Axis 2 synchronous control
M2004 | Axis 4 start accept flag M10882 | Axis 3 synchronous control
M2005 | Axis 5 start accept flag M10883 | Axis 4 synchronous control
M2042 | All axis servo ON M10884 | Axis 5 synchronous control
M2407 | Axis 1 error detection M10960 | Command generation axis 1 stop
M2408 | Axis 1 servo error detection M12000 | Axis 1 synchronous control start
M2410 | Axis 1 home position return completion M12001 | Axis 2 synchronous control start
M2415 | Axis 1 servo READY M12002 | Axis 3 synchronous control start
M2427 | Axis 2 error detection M12003 | Axis 4 synchronous control start
M2428 | Axis 2 servo error detection M12004 | Axis 5 synchronous control start
M2430 | Axis 2 home position return completion D2 Axis 1 actual current value
M2435 | Axis 2 servo READY D3
M2447 | Axis 3 error detection D22 Axis 2 actual current value
M2448 | Axis 3 servo error detection D23
M2450 |Axis 3 home position return completion D62 Axis 4 actual current value
M2455 | Axis 3 servo READY D63
M2467 | Axis 4 error detection D82 Axis 5 actual current value
M2468 | Axis 4 servo error detection D83
M2470 | Axis 4 home position return completion D640 . .
M2475 | Axis 4 servo READY Deat | /\Xis 1 JOG speed setting
M2487 | Axis 5 error detection D642 . .
M2488 | Axis 5 servo error detection D643 Axis 2 JOG speed setting
M2490 | Axis 5 home position return completion D644 . .
M2495 | Axis 5 servo READY Deas | /XIS 3 JOG speed setting
M3202 |Axis 1 forward JOG start D646 . .
M3203 | Axis 1 reverse JOG start Dea7 | /XIS 4 JOG speed setting
M3207 | Axis 1 error reset D648 . .
M3208 | Axis 1 servo error reset D649 Axis 5 JOG speed setting
M3222 | Axis 2 forward JOG start D15050 Axis 1 speed change gear ratio 1 denominator
M3223 | Axis 2 reverse JOG start D15051
M3227 | Axis 2 error reset D15054 Axis 2 speed change gear ratio 2 numerator
M3228 | Axis 2 servo error reset D15055
M3242 | Axis 3 forward JOG start D15498 Axis 4 speed change gear ratio 1 numerator
M3243 | Axis 3 reverse JOG start D15499
M3247 | Axis 3 error reset D15500 Axis 4 speed change gear ratio 1 denominator
M3248 | Axis 3 servo error reset D15501
M3262 | Axis 4 forward JOG start D15504 Axis 4 speed change gear ratio 2 numerator
M3263 | Axis 4 reverse JOG start D15505
M3267 | Axis 4 error reset D15506 Axis 4 speed change gear ratio 2 denominator
M3268 | Axis 4 servo error reset D15507
M3282 |Axis 5 forward JOG start D15648 Axis 5 speed change gear ratio 1 numerator
M3283 | Axis 5 reverse JOG start D15649
M3287 |Axis 5 error reset D15650 Axis 5 speed change gear ratio 1 denominator
M3288 | Axis 5 servo error reset D15651
D15654 Axis 5 speed change gear ratio 2 numerator
D15655
Blggg? Axis 5 speed change gear ratio 2 denominator
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User devices

Device Content Device Content
No. No.
BO Automatic operation start (GOT) W30 Dancer roll 1 A/D value filter: [rad/s]
B1 Home position return (GOT) W32 Dancer roll 2 A/D value filter: [rad/s]
Rewinding 1 speed compensation gain:
B2 Error reset (GOT) W34 x 0.01[%)]
BS Home position return complete lamp W36 sgvg?ﬁ,};g 2 speed compensation gain:
B6 Error lamp (GOT) W38 Rewinding 1 film thickness: x 0.1[um]
B11 Unwinding axis JOG forward (GOT) W3A Rewinding 2 film thickness: x 0.1[um]
B12 Unwinding axis JOG reverse (GOT) D1000 | Axis 1 control mode
B13 Feed axis JOG forward (GOT) D1010 | Axis 2 control mode
B14 Feed axis JOG reverse (GOT) D1020 | Axis 3 control mode
B15 Cutter axis JOG forward (GOT) D1030 | Axis 4 control mode
B16 Cutter axis JOG reverse (GOT) D1040 | Axis 5 control mode
B17 Rewinding axis 1 JOG forward (GOT) D2000 | Tension detection A/D value
B18  |Rewinding axis 1 JOG reverse (GOT) D2001 Ieonil[(r)\ﬂ detection A/D value conversion:
B19 Rewinding axis 2 JOG forward (GOT) D2002 | Tension deviation: x 0.1[N]
B1A Rewinding axis 2 JOG reverse (GOT) D2004 | Tension compensation value: x 0.01[%]
D2006
M1 Axis 1 control mode switching request to Tension deviation cumulative value
D2009
D2020
M2 Axis 2 control mode switching request to Tension detection A/D filter output value
D2023
M3 Axis 3 control mode switching request
M4 Axis 4 control mode switching request D2030 | Dancer roll 1 A/D value
M5 Axis 5 control mode switching request
WO Unwinding axis JOG speed setting (GOT): D2031 | Dancer roll 2 A/D value
W1 x 0.01[mm/min] D2040
W2 Feed axis JOG speed setting (GOT): 32043 Dancer roll 1 A/D filter output value
W3 x 0.01[mm/min] D2050
w4 Cutter axis JOG speed setting (GOT): :5)2053 Dancer roll 2 A/D filter output value
W5 x 0.01[mm/min]
W6 Rewinding axis JOG speed setting (GOT):
W7 x 0.01[mm/min]
W10 . o .
W11 Line speed setting: x 0.01[mm/min]
W20 Tension setting: x 0.1[N]
W22 Tension compensation gain: x 0.0001[%/N]
Tension compensation upper limit value:
W24 | X 0.01[%]
Tension compensation lower limit value:
W26 | 0.01[%]
W28 Tension compensation integration time: [ms]
Ww2C Tension detection A/D value filter: [rad/s]
[Content of Motion SFC sample program]
Program configuration
No. Program Name Automatic Start Execution Task Operation Summary
0 Main Yes Normal Main process
1 Motion Control Yes Normal Motion control
2 Home Position No Normal Home position return
3 JOG operation No Normal JOG operation
4 Auto Operation No Normal Automatic operation
5 Unwinding No Event (0.88ms) | Unwinding control
6 Rewinding No Event (0.88ms) | Rewinding control
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(1) No.0 Main: Main Process Normal Task [Automatic Start]
Sets initial data and continuously executes the process.

L J

[F 0] » .

LT ‘ Initial setting /7771007111 Initial setting

El//Events program enable Event task execute enable
J/J0G Speed

W0L=1000000//Ax. 1_Unwinding 10.00[n
N 10000 A 3 et 10 SO /mind

= utter 210 /min
WL=1000000//AX 4 Fewinding] 10000, Set JOG speed.
WaL=1000000,/AX.5 Rewinding2? :10.00[m

et ST Set automatic operation data.

//Linge Speed Setting

W10L=10000000/ /100[m/min] Line speed: 100[m/min]
U ding T Control | indi ;
12071000/ Fer 365 vens son 100,001 Unwinding setting
%i%ﬂ T$nsmn chaln :0.005[%N] o Setting tension: 100.0[N]
; : - o
W26=-500/ efgsnlsﬁnun Crurr?'cecltﬁnunuplnuirerv?.raul?.le —5. 00 [%] PrOpomona.l gain: 0'0?5[ A)/ll\.l] . lue: + o
W28=5000//Tens ion Intesration time :5000Lms] Comper)satlpn upper/lower limit value: + 5.00[%)]
W2C=5//Low—pass filter w:5[rad/s] Integration time constant: 5000[ms]
Analog input filter frequency: 5[rad/s]
//Rewindingl . .
'ﬂ3025 /Low—pass filter w:5[rad/s] Rewinding setting
W34=1000//Speed Compensation P gain:10.00[%] Analog input filter frequency: 5[rad/s]
W38=5000//F i Im thickness 5000 [x0.1gm] Proportional gain: 10.00[%]
/Rewinding?2 Film thickness: 500.0[um]

'ﬂl]2—5 'Low—pass Tilter w 5[rad/s]
W36=1000, /Speed Compensation P gain:10. 00 %]
W3A=5000//Film thickness 5000 [x0 1pm]

_{m

,,,,,,,,,,,,,,,,,, fGontinuous|y Processing//////// Continuously Processing

/GOT monitor operation
‘/Home Status Lamp

OUT BS-M24 101283042450 42470490 GOT Status Lamp Display Processing
/Error La B5: Home Position Return Lamp
0T BE-NZADTAI2A08427 D428+ M4 4742445 B6- Error Lam
2467 412466+N2457+412488 : P

J/Error reset

out H320?=B2,'_;‘Ax 1 Error Reset A
OUT M3208=B2//Ax. 1 Servo Error Reset
QUT M3227=B2//Ax. 2 Error Reset
gH% Egﬁ%g%ﬁ % Eervu Errnr Reset
=B2// rror Reset i
OUT M3248=B2//Ax 3 Servo Error Reset > Error Reset Processing
QUT M3267=B2//Ax. 4 Error Reset
OUT M3268=B2//Ax 4 Servo Error Reset
QUT M3287=B2//Ax. 5 Error Reset
OUT M3288=B2//Ax. 5 Servo Error Reset Y,
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(2) No.1 Motion control: Motion Control Normal Task [Automatic Start]
Via the switches on the GOT screen each Motion control task can be started.

Motion Control

L

)

[F &
SET M2042 //All axes servo ON

[G

/% rvo ON status status check

All axis servo ON request flag ON

All axis servo ON status check

[GOT]
BO: Automatic operation start
B11 to B16: JOG

i| B11+612+813+614+815+616+61 7+818+B19+B1A

H24154ﬂ24354ﬂ2455:4ﬂ24?5ﬂ2495 JOG operation start Automatic operation start

S eimreveta e e m ey | S ——————— e e e e mimimimimimcmimimrmimrmimis e ——— JECranmn s L T
6 0 i G 1] 6 A )
B1//Reset System i| //J0G Start ti| BO//Auto Operation Start

Home Position

i|[ Jog Operation

Auto Operation

6 3

RST B1=B1
181

///Home Position Return Completion

e 'ME]CU leti
[ 47 mpletion
il NOP

g 111

e

Home Position
Return start

(3) No.2 Home Position Return Normal Task
Executes the home position return servo program for each axis.

L Home Position ]

[KQ : rReal aAaxis]|[[k1l : rReal axis]|[[K2 : rReal Aaxis]||{[K4 : Real aAxis]|[[k5 : Real Axis]
1 ZERO 1 ZERO 1 ZERO 1 ZERO 1 ZERO
Axis 1 Axis 2 Axis 3 Axis 4 Axis 5
i [ [
[G 6] [G #] [G 6] [G 6] [G 6]
A /Comp letion//f/ £/ /Comp letion//// £ /Comp letion//f/ /i /Gomp letion//// /f/Gompletion//f¥
NOP NOP NOP NOP NOP

1
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(4) No.3 JOG Operation Normal Task

Executes the JOG operation for each axis.

L JOG Operation

fAx 1 _Unwinding
DEﬂﬂL‘HﬂL didoc 1 JOG speed
OUT M3202=B11,//Ax.1 JOG forward
OUT M3203=B12//Ax.1 JOG reverse

fhx. 2 Rol ler
D542L=H2L dib. 2 JOG speed
OUT M3222=B13//Ax_ 2 JOG forward
OUT M3223=B14/ /Ax 2 JOG reverse

Ao 3 Cutter

DeML=FAL  //Ax.3 JOG speed
OUT M3242=B15//Ax.3 JOG forward
OUT M3243-B16//Ax. 3 JOG reverse

fih 4 Hemndm ]
DE&E L=W6L Sk 4 JOG speed
OUT M3262=B11/ rhx 4 JOG forward
OUT M3?263=B18//Ax.4 JOG reverse

Ak 5 Hemndm 2
Dﬁﬂﬂ L=H6L .5 JOG speed
ouT H3282-B19 ﬁ.x 5 JOG forward
OUT M3283=B1A//Ax.5 JOG reverse

G 4]
£4/J0G Gomplete
IN2007+ 1M2002+ IN2003+ 1M2 004+ 1M2005

END

12

_

When GOT JOG switch is ON, the corresponding
JOG command bit turns ON.

[GOT]

WOL: Unwinding axis JOG speed setting
W2L: Feed axis JOG speed setting
WA4L: Cutter axis JOG speed setting
W6L: Rewinding axis JOG speed setting

B11: Unwinding axis JOG forward
B12: Unwinding axis JOG reverse
B13: Feed axis JOG forward

B14: Feed axis JOG reverse

B15: Cutter axis JOG forward

B16: Cutter axis JOG reverse

B17: Rewinding axis 1 JOG forward
B18: Rewinding axis 1 JOG reverse
B19: Rewinding axis 2 JOG forward
B1A: Rewinding axis 2 JOG reverse
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(5) No.4 Auto Operation: Automatic Operation Normal Task

Change to speed control mode in synchronous control to start the unwinding or rewinding task, and

then start the command generation axis (main shaft for synchronization).

L Auto Operation

)

[G 8]
//3ynchronous control Start
SET M12000,/ /Ax. 1
SET M2001//Ax. 2
SET M12002/,/Ax_3
SET M2003//Ax_ 4
SET M2004,//Ax_ 5

//Synchronous control Check
MO0380+M10281M10882+M10883+1 0884

,,,,,,,,, 11111111/ Control Mode Change///////// 111/
//[From Position mode to Speed/ Turque mde]

//Setting [}nntrul Mode

D10Uﬂ=1{l S/ 1 Speed mode
D1010=10 J/hx. 2 Speed mode
D1020=10 S /A% 3:Speed mode
D1030=10 S /x4 Speed mode
D1040=10 J /x5 Speed mode
//Gomtrol h'lode Switching Reguest
SET N1 A
SET W2 ',r"ﬁ.x. 2
SET M3 ‘fhx. 3
SET M FAx 4
SET M5 JAx. 5

J/Confirmation Servo Status [Comtrol Mode]
[ #B0T08HC ==H4) =+ ( #B030EHC ==H4) + ( #B0S0EHC
=H4}# ( #B0TOEHC —=H4} =+ ( #8090&HC —H4)

Axis 1 to 5 Synchronous control start

Axis 1 to 5 Speed control mode switching

[F 3
//Conmtrol Hﬂde Switching Request OFF

SE k]

RST M3 ;.; 3 Unwinding control event task start

RST M fihx 4

RST Mo £iA 5 Rewinding control event task start
v o

Unwinding

Hnemnding

[KH]DU e RE ]

1

%E W 0010 mm/min
W 0010 mm/min

g% Mses

msec

IE:E 100 msec

[
[G 15]

/fAuto Operation Stop//

SET W10960=1B0//Aucto OFF — Gmd G. Ax 1 Stop
RST MO960=IMI810,//Stop confirmation

v

13

Start the main shaft for synchronous control
(command generation axis 1) with line speed
(100m/min).

Automatic operation start bit OFF
— Command generation axis 1 stop command
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1

,,,,,,,,,,,,,,,,,,,,,,,,,,,,, "fGontrol Wode Change///// /107111 /
//[From Speed, Torque mode to F‘usltmn mode]f /

//8etting Control Mode
D1000=0 S/% 1:Position mode

D1010=0 A/ Ax. 2 Position mode
01020=0 /M 3:Position mode
D1030=0 /A 4:Position mode
01040=0 /x5 Position mode

f’fﬁum:rol Mode Switching Request

Py
SET M2 Fihx. 2
SET M3 SiAx 3
SET M fihx 4
SET M5 fiAx. 5

/fConfirmation Servo Status [Comtrol Mode]
[ #B0T0&HC  =HO) =+  #803I0&HC ==H0) + ( #B050&HG
=H0}+ ( #B070&8HC ==HO}+ ( #80%0&HC ==HO}

[F 6]
//Control Mode Switching Request OFF
RST M1 S 1

RST M2 Aihx 2
RST M3 A3
RST M4 Ak 4
RST Mo /A5
|
[G 14]

J/Synchronous control QFF
RST M12000, /A 1
RaT M12001//Ax_ 2
R3T M2002//Ax. 3
RST M2003//Ax_ 4
RST M2004,//Ax_ 5

//Synchronous control OFF Check
IMOBE0+1M1082 11 MO0B82+ 1M1 0283+1M10884

END

14

Axis 1 to 5 Position control mode switching

Axis 1 to 5 Synchronous control stop
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(6) No.5 Unwinding Control Event Task (0.88ms)

Executes the speed control by tension detector on the unwinding axis.

| |

[F 4
£/ Initial Data Set////

D2006F=0/,/Tens ion dev. integration

D2010L=D2L//Unwinding Previous value
D2012L=D22L//Rol ler Previous value

D15050L=18000000/ /Initial circumference setting

G 101
R L S A b A Pl S )
£

i Unwindire Tension Control
/"
VLl L L L L L L i dd

#4474 F/B Tension detection value //

b

FROM D2000. HO. K11.K1//A/D Ch.1 value Read

D2020F=W2C/ (2. 023, 14)%(0. 88/1000 . 0)%(D2000-D2020F )+02020F //Fi lter calc.

02001=5HORT (RND (D2020F/2.00)//4/D Tension Conversion[x. 1N]

A/02000:4/0 value (A/0:0 to 200.0[N] 7 D to 10[¥] / 0 to 40007
A/02020F: A/D Low-pass filter value

£MW2C:Lowpass Tilter w(Default:5rad/s])

o

247 Tension Pl calculation /7

i

D2002=02001-W20//Tension deviation [x0.1M]

[2004=SHIRT (RND( (0. 001#W22 )% (02006F+D2002 ) 1 )/ /Correct ion value [:0.01%]

IF D2004>024//Upper limit over
D2004=424//Upoer value
1END

IF D2004<W26//Lower |imit over
02004=W26//Lower value
1END

IF (W26<=02004)2(02004<=W24)//Limit check (K
02006F =0200BF+02002%(0. 88/W28)/ /Tersion accumulated deviation
__Mq15054L=10000+02004ﬁ#ﬂx,1 Speed change zearl:Numerator

//02002: Tension deviation[x0.1N]
//02004:Speed Correct ion valuelx0.01%]
A/02006F : Tension accunulated deviation

//W20: Tareet tension (Default 1000 : 100.0CNI)
/W22 : Tension P gain (Default 50 : 0.005[%NI)
/M24: Tension Correction upper (Default 500 : 5.00[3])

/MW26: Tension Correction lower (Default -500 : -5.00(%1)
A28 Tension [rtegration time (Default 5000 : 5000[ms])

£ Rall dia. caleulation /77700077747
/#Ral ler Circunference:600.00000mm] ¢ :190.98589 mm]

[E (D2L-D2010L ) »=6000000/ Urminding roll ame revolution
015060L=022L-D2012L//Ral ler feed value (Film roll Circunference)

D201 0L=D2L/ AUrwindire Previous value
020121=0221 //Ral ler Previous value
[END

£02L A%, Real current value [x0.1 wml

/0220 Ax.2 Real current value [x0.12m]

A0200L: Urwinding Previous value [x0.1 wm]

//02012L:Rol ler Previous value [x0.1mm]

A/D15050L:Film Rol | Circumference [x0.1wm] (gear?:Dencmirator)

/fhute OFF
=

[ ]

15

Setting for unwinding control start
- Deviation cumulative value clear
for Pl operation
- Previous value initial setting for film
outer circumference operation
- Set initial value for film outer
circumference

Input for feedback tension
- Tension detector A/D value reading
- Low-pass filter operation
- A/D value — Tension[N] conversion

Operation for speed compensation
value
- Tension deviation operation
- Speed compensation value
operation (Pl operation)
- Compensation value upper/lower
limit check
- Deviation cumulative value operation
- Operation result — Speed gear ratio
numerator conversion

Film outer circumference operation

- Feed axis movement amount
detection for unwinding axis per
revolution.

- Film outer circumference value
— Change gear ratio denominator

- Current value memory for
unwinding/rewinding axis.
(previous value)
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(7) No.6 Rewinding Control Event Task (0.88ms)
Executes the speed control by the dancer roll on the rewinding axis.

| J

[F 5]

A/ Initial Data Set////
D2032L=D62L//Rewindingl Previous value
D2034L=D82L//Rewinding2 Previous value

//Rewinding Film Roll initial dia.
D15500L=1 950000;’;?9" inding 1 :192 0000[mm]
D15650L=1920000//Rewinding 2 :192. 0000 [m]

I e e e e e e e e e e

G 121

£
I Rewinding Spesd Control
7t

FEPETER TR d i e i i s idididd i ddidddiiddddddidiiddddideddddiddsdiddidddidsy

LEEEETEEIEiiridriisdd Dancer Roll Position A77470780801EFETEEREZETEdidieiisidirs
SALAD:-4000 o 4000/-10V to 10V]

//bper position 10V [4000]

/iReference position 0% [0]

fflower position +-10% [-4000]

FROM D2030,HO,K12,K2//8/0 Ch.2,3 value Read
D2040F=W30,/(2.0%3. 14)+(0. 88/1000.0)*(D2030-D2040F }+D2040F//D.Rol | 1 Filter calec.
D2050F=W32./(2.0%3. 14)(0. BB/1000. 0) (02031 -02050F ) +02050F//D.Ral | 2 Filter calc.

£/ Dancer roll 1 (Rewinding 1)//4/
S/02050: Dancer rol | A/D value AM2031:Dancer roll 4D walue
//D2040F: /D Low-pass filter value //02050F: A/D Low-pass filter value
.J';/"l\eﬂ:_oﬂ'pass filter w(Default:S5Crad’s]) //W32:Low-pass filter w(Default:5[rad/s])
£

/24 Dancer roll 2 (Rewinding 2)//7/

LEAEE ALY Reminding Seeed Compensation /2747770700802 0E0040 000 Y

//Max. Compensation value:=10% (11000/10000)

//Rewinding 1 L

D15504L=LONG (RND (10000. 0-#34+ D2040F/4000.0) 1) /#hx.4 Speed chanse gear?:Numerator
D1550BL=10000 //4x.4 Speed change gear?:lencninator

/{Rewinding 2
D15654L =L ONG (RND (10000. 0-W36+ (D2050F/4000. 00 1) //hx.5 Speed change zear?:Numerator
D15656L=10000 //4x.5 Speed change gear?:lencninator

/W34 Rewindingl Speed Compensation P gain (Default:10. 00[%])

//W36:Rewinding? Speed Compensation P gain (Default:10. 00[%1) J

FEPAPEAAETAAFERi i Roll dia. Caleulat ion A2778708 000 0FEFEdadiiindiidiinidis
£
//Rol ler #:190.98580mn] Circumf erence: 800, 0000 mm]

//Rewinding 1

[F (DBOL-D2032L)>=R000000//ral | ore revolution .
D154981=1909859 /7bx. 4 Speed change gear]:Numerator (Rewinding roller )
D15500L=015500L+¥38+2 /.4 Speed change gear]:Denomirator (Film Roll dia.)
D2032L=062L//Remindire Previous value

IEND

S /Rewinding 2

IF (DBOL-D2034L)»=6000000//rol | one revolution
D15848L=1903854 /785 Speed chanee gearl:Numerator (Rewinding roll
D15650L=015650L+W34%2 //kx.b Speed change gearl:Deromirator (Film Roll
D2034L=082L//Reminding Previous value

IEND

FiRewinding |

#)

Iler
dia.)

JfRewirding 2

/702032 Previous value [x0.1um] A/02034L: Previous value [4).7um]
0154981 A%, 4 Spead change gear]:Mumerator  //D156481L: 8.5 Speed charge gearl:Mumerator
A/D15000L: A%, 4 Speed change zear!:Denominator A/D156R0L 42,5 Speed change zear]:Derominator
/MBEFiIm thickness (0.1 2m) SAZA:Filn thickress [x0.7un]

SR Control Completion /277070 0EEEELETETEETedsiisiliss

B0/ bt OFF

(

END

END

Setting for rewinding control
start
- Previous value initial setting
for film outer diameter
operation.
- Initial value setting for film
outer diameter

Input for dancer roll position
- Dancer roll A/D value reading
- Low-pass filter operation

Operation for speed compensation
value
- Compensated value: Proportional
gainx A/D value/4000
10000 - Compensated value
— Speed gear ratio numerator.

Film outer diameter operation

- Film outer diameter for
rewinding axis per revolution,
= Current film diameter + “Film
thickness x 2”
Set film diameter to speed
change gear ratio denominator.
Store current value for
rewinding axis.
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