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Application Examples for MR-MQ100 Contact: Oliver Giertz
+49/(0)2102/486-7750
oliver.giertz@meg.mee.com

Labeling application

What is labeling ?

Randomly spaced products pass along a conveyor belt and are detected by a photoelectric
sensor. The signal from this sensor is connected to the motion controller input assigned for use
as the ‘Fast Position Latch’ input. This latches the position of the master encoder. This encoder
signal is used to track movement of the product along the conveyor belt

A servomotor is used to drive the supply roller, which in turn pull the label stock off of the supply
reel. A peel bar ensures that the labels are removed from their backing at a fixed point.

The cycle starts as soon as the ‘product present’ sensor detects an object. Because the sensor
is located ahead of the peel bar the program will command that the product travel a specified
distance before the label stock is accelerated up to synchronous speed.

It is common to make this initial delay adjustable by the operator as this provides a method of
setting the label position on the product.

Once at speed it must remain locked to the same speed as the product while the label is being
applied. Once the label has been applied the label stock must then ramp down to a stop and
position the next label on the peel bar ready for the next apply cycle. That position will be set by
the sensor for the label detection.

Typical layout of a labeling application :
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Machine parameters:
Mechanical construction of slave axis controlled by servo drive:

Encoder resolution: 262144 plrev
Mechanical gear: 1.5
Roller diameter: 50 mm

Fixed parameter setting :
Number of Pulses/Rev. : 262144 *5 =1310720 [PLS]
Travel Value/Rev. : 262144 [PLS]

Mechanical construction master axis with external encoder:

diameter of
encoderwheel &%

Diameter of wheel: 62 mm

Encoder resolution: 4096 pulses/Rev.

Mas ter
encoder

Configuration:

1* MR-MQ100

1* MR-J3-_B with MR-J3 Motor

1* External incremental Encoder (Open collector/Differential line driver)
1* External sensor 24V for product detection (Input XO0)

1* External sensor 24V for label detection (Input X1)

Software:

The powerful programming tool MT-Developer2-MQ and MR-Configurator helps you to
setup, program, tune and easily monitor your system.
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System Structure:

External encoder will be set
active to follow the line speed.

One MR-J3-_B can connected.
The axis no. rotary switch must

be set to 0.
Servo Data:
bxis 1
b“”itFSEtlti”'g 1310?23[;15] Electronic gear to adapt the
i e i mechanical construction to
Trawvel WaluefRew, 262 144[FLS]
: the servo system.
Eiad P arator Backlash Compensation 0[PLS]
pper Stroke Limik 214748364 7[PLS]
Lower Skrake Limik -21474583648[PLS]
Caommand In-position 100[PLS]
Sp. Chkrl, 10w Mult, For Deg. -
HPR. Direction Reverse Home Position Return
Dataset T 1
T il method can be set
Horme Paosition &ddress 0[PLS] ;
according to the type
HPR. Speed -
p i needed.
reep Speed

Harme Position
Return Data

Travel After Dog

Parameter Block Setting

HPR Retry Function

Diwell Time Ak The HPR. Retry

Home Positian Shift Amaounk

Speed Set at Home Pos. Shift

Torque Limit ak Creep Speed

Cperation For HPR, Incompletion

Exec.5v.Prog.

I3 Operation
[ata

103 Speed Limit Yalue

26214400[PLS/sec]

Parameter Block Setting

1

Mechanical System:
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Synchronous
encoder connected
at the line shatft.

Spindle gear must be set
corresponding to the
encoder resolution and
motor movement.

Smoothing clutch is set to
have a smooth movement
for the synchronisation.

CAM output module is used
for the real servo motor.

Calculation of spindle gear ratio based on the diameter d1 and d2:

Encoder: d1 =62 mm Mechanical Parameter Setting
Motor:  d2 =50 mm

Gear Ratio Inpuk Axis Side Tooth & 62
Gear Ratio Qukput Axis Side Tooth S0
Rakation Direction Forward

Encoder resolution: 4096 PLS

CAM setting: Number of Pulses/Rev.: 4096 PLS
Stroke Setting Device: D3002 = 262144 PLS

Mechanical Parameter Setting

Cukput fxis Mo, 1
Camment

Zam Mo, Setting Device D3a00
mumber of PulsesfRew.(PLS) 4096
Permissible Droop Pulse{PLS) A553500
Stroke Setting Device D300z

Lowwer Stroke Limit Device
CamBall Screw Switching Device

Cukput Unik PLS
Torgue Limit Yalue 300%
Phase Compensation Set
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Variable definition:

D3000 CAM No.
D3002 Stroke setting

MO Clutch ON/OFF Cmd
M1 Clutch ON/OFF Status
M2 Clutch Smoothing Status

D6000 Clutch Mode
D6002 Clutch ON Addr.
D6004 Clutch OFF Addr.

D014 Clutch Slippage Dev. right ratio between encoder
D6012 Clutch Slippage Range and motor movement. Also

D4000 Label length [mm] the length cut be change by
D4002 Product Sensor Pos. [mm] writing the new value in the

D4004 Label Sensor Pos. [mm]

#6000 Product Sensor Pos. [PLS]

#6002 Label length [PLS]

#6004 Label Sensor Pos. [PLS]

#6006 Label Sensor Pos. [PLS]

#7000 Temp value mark detection counter 1
#7001 Temp value mark detection counter 2
#8912 Latch Encoder value by input X0
#8992 Latch Encoder value by input X1

Definition of the used internal
variables. Several variables
must be set to calculate the
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SFC Program:

main

Main (0):
Main program for setting the
T initial values and setting servo
§/BA2LH0 7 /Reuystration code on command.

#79141L=H0 //Registration code
#7916L=H0 //Registration code
#7918L=HO //Registration code

SFC Parameter:

Siiee Normal Task
f/virtual Mode OFF AUtOStart: YeS
RST M2043

/7 Length

DE014L=500 //initial lenght

f/ €Lutch OfF
R5T MO

ET

HomePosReturn

[6 93]
NOP

CE: 3]
J/CAM SETTING
D3000 = K1 //Cam No.
D3002L = K262144 //Stroke amount
SET M3214

J/cam reference pos. cmd.

//CLUTCH SETTING

DEO00=2 J/ Address mode 2
DE014L=100 // Smoothing Clutch
DeD1ZL=10

S /MARK DETECTION SETTING

#79121=H414D434D //Registration code
#7914L=H45444B52 [ /Registration code
#7916L=H54434554 //Registration code
#7918L=H41544144 //Registration code

#7920=1 //Mark detection signal device
#7921-0 //Mark detection signal comp.
#7922=4 f/Latch data type (Encoder)
#7923=1 //Mark detection axis number
#7330=0 //Mark detection mode

#7940=2 //Mark detection signal dewvice
#7941=0 //Mark detection signal comp.
#7942=4 //Latch data type (Encoder)
#7943=1 //Mark detection axis number
#7950=0 //Mark detection mode

#7000=0 //Temp value counter 1
#7001=0 //Temp value counter 2
#B898=0 //Mark registration counter 1
#8978=0 //Mark registration counter 2

J/Real mode to Wirtual mode
SET M2043

£/ Clutch On command
SET MO

[e 1]
J/virtual mode active 7
M2044

Sensor

END
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HomeFosReturn . HomePosReturn (1):
Execution of the Home position
return function.
[ o]
;’fﬁgsnogigdy flag ON AND Start accept SFC Parameter:
M2415* IM2001 Normal Task

Autostart: No

[k 0 : Real ]
1 ZERO
AX1S 1

[ o]

J/servo ready flag ON AND Start accept
flag OFF7

M2415* IM2001

[ 100]
DE40L=100000 // Jog Speed Axis 1
SET M3202 // start Jog Torward Aaxis 1
1PX1
// Falling edge of Label Sensor det
ected

[6 102]

PX1
// Rising edge of Label Sensor dete
cted

[G 101]
RST M3202 // Stop Jog forward Axis 1
IM2001 // Start accept Tlag OFF?

[k 1 : rReal ]

1 INC-1
AXiS a i # 6006 PLS
Speed 100000 FPLS/sec

[ o]

J/servo ready flag ON AND Start accept
Tlag OFF?7

M2415*1M2001

END
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Copy (20):
Conversion from mm to pulses

Copy

| ro : SFC Parameter:
Normal Task
Autostart: Yes

[F zoo]

J// unit conversion from mm to pulses

#6000L=LONG( (FLOAT(D4002L) )/ (KE2.0
*K3.14159,/K4096.0)

#6002L=LONG( (FLOAT(D4000L) )/ (KE2.0
*K3.14159/K4096.0))

#6004L=LONG( FLOAT( D4004L) / KE2.0
*K3.14159/K4096.0 )

#E00EL=LONG( FLOAT( D4004L) '/ K50.0
*K3.14159/K262144.0 *1.24)
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i Sensor (10):
sensor . . .
Mark detection with calculation
of clutch ON address and
P{ Pl

clutch OFF address

SFC Parameter:
Event Task: 0.4 ms Cycle
s 10] Autostart: No

//Detect a mark at Sensor 1 7
(#8898 1=£7000)

it oo s If a product is detected by sensor 1, the
peoDzL=sE3 2L rFE000L encoder position is latched and the
Licinteh off sidress clutch on and off address is calculated.

DE004L=DE00ZL+£6002L

[6 z20]
S/Wwait for clutch on
M1
If the edge of the label is detected with
[F 35] sensor 2, the encoder position is
el m s L ath S latched and the clutch off address is
recalculated to compensate the error.
IFEL |
[6 21] [6G 33]
S/Wwait for clutch off // Detect a mark at Sensor 2 7
IM1 (#8978 | =#7001)
[F 17] [F 18]
//Temp value = actual mark counter // calculate new clutch off Address
#7000=#8898 DE004L=#8992L +#6004L

JiTemp value = actual mark counter
#7000=#8898

If no edge of the label is
detected during the spending

of the labels, the clutch off [6 21]
address will not be P b R

recalculated and it will spend
the theoretical label length.

IFE1
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