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Changes for the Better

MELSERVO Solutions

Flying Shear

Conveyor axis

I_I
{ Feed a workpiece. }
I_I
Running cutter axis
I_I

Synchronize running speeds
of the conveyor and cutter.

I_I

Vertical cutter axis

I_I

{ Cut the workpiece. }

I_I

Running cutter axis

I_I

{ Return to the initial position.

[ Repeat the operation.

Processing without stopping

the conveyor

Fixed length cutting

= Easy settings with
advanced synchronous control

= Address mode and smoothing method
for clutch in advanced synchronous
control

System Example

MELSERI/0J4
[Applications]

@ Rolled material
cutting machine

@ Horizontal
form-fill-seal
machine

Ethernet
<<Components>>
PLC CPU e R04CPU Motion CPU -+-«xeeeerreenieenns R16MTCPU

Main base unit----- R35B
Power supply module--- R61P

Engineering environment ---- MELSOFT GX Works3
MELSOFT MT Works2 GOT eeeeeeeeeenne GOT2000 series

Servo amplifier --- MR-J4-B
Servo motor - HG-KR



Offering Exceptional Solutions

control

The running cutter axis is
synchronously driven with the
conveyor axis. A main shaft is
set as a current feed value of
the conveyor axis and
connected to a cam via a clutch
and a composite gear in
settings for advanced
synchronous control.

A command generation axis
(the axis only for command
generation) is set as an
auxiliary axis and driven for a
return motion of the cutter at
main shaft clutch OFF.

Address mode and
smoothing method for
clutch

The cutting position and the
position, at where the cutter
speed is synchronized with the
conveyor speed, become the
same position by setting as
[Slippage amount at clutch ON]
= [Workpiece initial position] -
[Running cutter axis initial
position].

The workpiece is cut during
synchronization of the conveyor
axis speed with the running
cutter axis speed, and the
running cutter axis is stopped
by turning off the clutch after
the completion of cutting.

The command generation axis

set as the auxiliary axis, is then
driven to bring back the running
cutter axis to the initial position.

For subsequent operations, the
reference address for clutch ON
is calculated in the program,
and the operation to cut the
workpiece at the set cut length,
is repeated.

Advanced synchronous

Synchronous control with cam and clutch realized simply by

parameter settings

Conveyor axis

Command
generation axis

Running cutter axis

Positioning by "slippage amount at clutch ON" setting

Speed
A H H e H e H e H
i i | G G
| : : I Conveyor speed
I Running cutter
B H . axis speed
» Time )
(1) (2] ® (7] Vertical cutter
axis speed
NN Slippage amount
at clutch ON
Workpiece Running cutter
initial position j raxis initial position
0 50 100 200 300 400 500 600 (mm)
o : : : : :

0 8 Workpiece

Rapid deceleration/stop

v

Cutting position : : :
P H v * Start of main shaft clutch smoothing
L
: Acgeleration i : i
v . Main shaft clutch ON completely
o i
Speed synchronization ;
] . ;Vertical operation of the ci,ltter
L

© QN S The cut workpiece

] : Main shaft clutch OFF : :
: v = High-speed return of running cutter axis
© Jmm

Cutting position

v »EStan of main: shaft clutch :smoothing
L




Setup Procedure

Synchronous
parameter settings

Set synchronous parameters of
the running cutter axis as follows;

Main shaft (main): Conveyor axis
Main shaft clutch: Setting as
described in Step 2
Auxiliary axis: Command generation
axis
Cam: Linear cam (cam No. 0)

Main shaft clutch

setting

Set the main shaft clutch ON

Hain Shait Chatch
_. Main Shalt Chutch Contrel
Selling
B W00 Cont ol Fode
05 0FF Saeral Mode
P 0 Birigh e Tognat Biepeat
fayal

P40 el Ohutch Rieference
Beich et e ttng

“iskiness Mede
1:0ne-Shed OFF
o

<+— Set "address mode" for clutch ON.

0:Currerd Vet aller Man Sl Compodile o

P A0 Tpaain St Cuatich Ol ww-{m.m e

Fr A0EMEretme Amount bekee

] «— Set the clutch ON address on

15,0000 wes

the program.

control mode to "address mode".
Set the clutch ON address on the i
Al Shailt Clotch OFF

program. Akdraa LR
Er. 410 MevRrant Ansunt bafied
P Fraft Qutch OFF

Er. 4] | Main Sharft St Smeging
System

Pro412:Mein Fraft Oubch Smoaihing
Time: Comatant

ProAL3:Shmge at M Sl (| o2 o

Pr.414=Sinpage ak Ma Shalt Outch
oFF

2000008 e <«+— Set the value within an operation

etincans Sman (Links) range of the running cutter axis.

¥ rea

<+— Set the distance between the
initial positions of the workpiece
and the cutter.

20,0000 mm

[Program for main shaft
clutch operation and
cutter axis operation]

Motion SFC program

creation

Clutch
Create a servo program and [ T ] F: Address calculation for 1st clutch ON

. ' ; il D4000L = W8L
other Motion SFC programs for F: Address calculation T,
conveyor feed, clutch operation, The cut length to be set on GOT

for 1st clutch ON

i ‘ e P |

and other operations. ¢ T PO
F: Clutch ON

address setting

F: Clutch ON address setting
| D15160L = D4000L

G: Completion of main L» ) .
shatt clutch smoothing [Pr. 407] Axis 2 main shaft clutch ON address

K: Position control
Cutter axis UP/DOWN

| G: Main shaft clutch OFF |

K: Position control
High-speed return of
running cutter axis

| G: Completion of positioning |
T

F: Address calculation for next clutch ON

D4002L = D4000L

D4000L = D4002L + W8L
= e

1
F: Address calculation

for next clutch ON
T

)

L» The last cutting address + the cut length




Servo System Features

The flying shear configuration can be easily changed to the one with a synchronous encoder or mark detection function.

Setting a synchronous encoder as an input axis

When the conveyor is driven
by an inverter, a synchronous
encoder can be mounted and
used as an input axis.

(Note): A high-speed counter
module is required when
using the synchronous
encoder.

Synchronous
encoder

SEGENLEENE NN Cutting using a register mark

The register mark detection
signal can turn on the clutch
as a trigger when feeding
workpieces with register
marks on them.

Cutting position compensation with a mark sensor

Mark detection function

The change in the cut length 1

. Mark sensor
caused by expansion and input —-
contraction of a sheet, is The current feed value L
compensated by using the of the conveyor can be
address mode for clutch ON [tk Al (. Surert {— | it o
and an external mark sensor the inter-module - .

: synchronization D2000L D20m2L

settings.

Actual distance between marks D2020L=D2002L-D2000L
Difference between D2020L and D1000L (sheet length) D2040L=D2020L-D1000L

Compensates by
positioning only
for the amount

of the difference.
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