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A package providing optimal solutions for each process, application, and machine
to achieve higher productivity and quality. It also gives ideas for easier system

configuration. iQ Monozukuri lays the foundation for "e-F@ctory" implementation.
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Mask Making Machine & Supported FBs
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* Constant control of the unwinding tension of sheets is performed easily.
* Cam operation is automatically generated as electronic cams.

. @ Sheet unwinder control

1. Unwinding tension constant control

2.  Unwinding diameter calculation

3.  Unwinding material edge position
control

Reduction of design man-hours

@® Cutter cam control
1. Cam generation for rotary cutter
2. Cam generation for flying shear

Nose wire

Ear band attachment Filter sheet

Horizontal sealing Pleating  Vertical sealing r‘ ()

Surface sheet
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System Configuration

Function i i
NEEES : Supported network Sl Ty Servo amplifier
Unwinder control Cutter cam module
CC-LinkIE Field RD77GF MR-J4-_GF
iQ-R O O = =
RD77MS
SSCNET IlI/H FX5-40S5C-S MR-J4-_8
iQ-F — O i i MR-JE-_B
FX5-80SSC-S

MELSEC iQ R

series . PLC CPU  sjmple Motion module

o . R_CPU
Servo amplifier Servo amplifier - \l/ \l/ RD77GF_ Servo amplifier Servo amplifie
~ 7 MR-J4-_GF

) A e

PLC CPU Simple Motion module
R_CPU \l/ \l/ RD77MS_

o4cy

MR-J4-_B MR-JE-_B

MR-J4-_GF

A
A

1

MELSEC iOF

CC-Link IE Bieid

PLC CPU Simple Motion module = *eries 3
FX5 CPU\l’ FX5-40/80SSC-S  Servo amplifier Servo amplifier
B \l/ MR-J4- B  MR-JE- B

—JLin

£7 SSCNETII/H
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FACEMASK Library

List of FBs for MELSEC iQ-R

Item

Cam auto-
generation

Name

STD_MakeRotaryCutterCam

Cam auto-generation for rotary cutter

Description

STD_MakeFlyingShearCam

Cam auto-generation for flying shear

synchronization
control

CtrlOutputAxisSync

Output axis synchronization control

Tension CNV_WinderTensionSensorlessCitrl ISl Sl G IEUE
control control

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

Filters CNV_EdgePositionCtrl Edge position control
Tunlng PIDControl PID control

function

Filters STD_Limiter Limiter
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FACEMASK Library

List of FBs for MELSEC iQ-F

ltem

Cam auto-
generation

Name

STD_MakeRotaryCutterCam

Description

Cam auto-generation for rotary cutter

STD_MakeFlyingShearCam

Cam auto-generation for flying shear

Synchronization
control

CtrlOutputAxisSync

Output axis synchronization control
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Introduction to Program

Simply drag & drop the FBs into a work sheet of GX Woks3, making programming easy and
intuitive.

ymmﬂm:mmmmmm—lmm-mmumnqu =)
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E:FIB._ZIIGE"WEL. —J” ‘?'k = Ak 4SS
HEy—sa FEL Frogrou B %

3. The FB is added.

GXWorks3 -
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Cam Auto-Generation for Rotary Cutter

B >

Synchronous section acceleration ratio

Synchronization starting point

o

ws axis cycle Iength\

Sheet length

Sheet synchronization width

= T0 MakeRotaryCutterCam BD /7S

=10 MakeRotaryCutterCam+RD7 Vs

i_bEMN o_bEND
| esheetlength o pOK
i e=heetSyncWidth o bErrar
i esSvncixisLength o_UErrordD
i e=yhcStartPoint

i esynooectionfccRatio

i_LuzamBesolution

io_uCamiNo

o stOutpLtAxis

Only parameter settings of sheet length and sheet synchronization width are required.
A cam for driving a rotary cutter is automatically generated.
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Cam Auto-Generation for Rotary Cutter

= T0 MakeRotaryCutterCam RD77MS
= 10 MakeRotaryCutterCSam+ R0 77 MS

L ibEN 0 bEND

1 | eSheetlength o bOK 8

U eShestSynciidth o bError

Ui eSynchxisLength o LErrorlD

Ui eSyncStartPoint

U eSyncSectionfccRatio

Ui uCamResolution

] io_uCariNo 1

r io stOutputAxis 1

Q
®
=>
®
=
jab)
=
o
=

Q)
Qv
=

-

e Execution status '
e Normal/ =

error completion
e Error code

Cam control to the output axis
- L with the advanced synchronous
T control
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Cam Auto-Generation for Flying Shear

S 1D MakeFlvingShearCarm

STD MakeFlvingShearCam
" ccuion comman S8
i sMainlnputAxisStartFos o bOK
/ i eMainlnputAxisSyncStartPos o bError
[ Movement amounw i_eMaininputAxisCycleEndPos o_uErrorD

| eQutputAxisSyncStartFos o eiainlnputAxisSyncStartFos

i eDutputAxisSyncEndPos o_eMainlnput AxisSyncEndPos

Synchronous section

i eOutputAxisMaxlLength o eMaininput AxisCycleDoneFos

i eSyncSectionfAocRatio

i uCamResolution

O
Q
—
QD
=
©
-
—

io_uCamiNo

[ Synchronization ending point ] io_stOutput Axis

[ Synchronization starting point

Cycle ending point

Only parameter settings of synchronization starting/ending point is required.
A cam for a flying shear is automatically generated.
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Cam Auto-Generation for Flying Shear

S T0 WakeFlyvingsShearCam

STD MakeFlyingShearCam
i bEN

i eMainlnputfxisStartPos

i eMainlnputAxisSyncStartPos

i_.eMainlnputAxisCycleErdPos

o bEMNO

o bOK

o bError

o_LErrorlD

i eOutputhxisSyncStartPos o eMainlnputAxisSyncStartPos

i eOutputAxisSyncEndPaos o_eMainlnputfxisSyncEndPos

| eOutputfxisiMaxlength o eMainlnputfxisCycleDonePos

| eSyncSectionfAocRatio

i_uCamResolution

io_uGamNo

io_stOutputAxis

(@
®
>
®
—
jab)
=
o
=

0
Q
=

e Execution status
e Normal/

error completion
e Error code
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ol 1 — — — o

Cam control to the output axis with
the advanced synchronous control

e Cam waveforms making
smooth start and stop

e The FB does all the complex
calculations.
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Tension Sensorless Torque Control

. Roller
) Tension (large)
m .
c g on (medium) Angle detection arm
T S Tension (medium
c .y .
S Q Unwindi An unwinding roll diameter calculated
. nwindin H 1
S g / Tension (small) ol g by detecting the angle of the arm with
Potentiometer the potentiometer can also be used.
Unwinding roll diameter
Line axis
— <4——— Unwinding roll
Rewinder setting 1
. Tension setting Winding diameter PID Control setting
calculation setting Proportional —
asximurm windin: m ain K| J
Target -m z’:amgter Hig ﬁnegr;
N (o time Ti
dimeigy e ERY e
- Output
: Semion ter  REE] o=
orque of > <WinderType 0> Calculation - Iuwepr limit
mnertia compensabon - Tension + Inertia compensation + g searins nﬁmm Gain Auto Tuning
Torque of Friction compensation meu empiiuce [N
fnction compensaton 71 <WinderType: 7> T A:Iw Tu:ng
Setting value of tension = = Tenson + Ineria compensation + Torque
Coefficient of = 1 & Tension > Fnction compensabon command o
1eNSION taper <WinderType 2> results
Tension - Inertia compensation -
Fnction compensabon —
Current value (Cusment valie of i Gametest2) WinderType: 3> o] | o | it | e [~ ]2
of roll diameter = Tension - Inertia compensation )
Gear rabo SN IS0 Fnction compensatbon
N
Lne velocity Line velocty = CoeMoent + Offset value
'9 Current value of roll dlameter Velocity imit value

In unwinder control, coefficient of taper is kept at 1.
The command torque is calculated from the unwinding roll diameter, and outputted to the

plifier.
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Edge-Position Control

To achieve the edge sensor target value, the position correction value determined by
the PID control is output as command velocity.

@ Edge position control setting

\ Line operation setting

Line speed 4

[

: 5 Acceleration
Immfmin ' ' smoothing !ilil (mimin £ 542
ge sensor ; ! : : Jerk

I
H ' H H B HLad
F—H—H‘_ﬂ H—*—H‘_’}

Jerk  Acc Jerk Jertk  Dec Jerk
ACCEleraﬁgg m msmin) £ 5 Decelera[t]lgg [mimin) £ s

Edge Position Control Web Break Detect
Edage Sensor FiiD. ehsion Tension
Act. ¥al. 12.34 mm it mm - Wt yal. 123.5 N cmd val, 122,56
N Edge Sensor REV.
Edge sensor target value rg bID Siet Val. mmm Limit mmm M
Proportional
| control OK Command faanie IR sy N
Edge sensor current value > ;
N Integral Cutput Alarm
0JNG _ VeIOCIty tirne Ti mms upper limit N Hysteresis mN
o Differential Output Deviation i
L . Within a N time Td mms lewier limit mnfs Bl oyeer Limit i Delzy T
Forward limit setting \ / range
9 Operation Unwinder Rewinder Rewinder
Reverse limit setting / \ rmanitor setting setting 1 setting 2
Current
position

Position correction of the unwinding sheet
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