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Optimization report of automatic cutting machine using SCL
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Abstract
One of the main machines of the non-woven textile production lines is the roll machine, the final product is collected in this machine in the

form of a roll. In most of the old non-woven textile machines in the textile industry, including the production of bedspreads, the cutting of the
final product was done manually by the operator or the relay-contactor control system was used. Using the manual method reduces productivity
due to its high error. In the contactor relay method, automatic cutting requires an intermediary controller (such as AUTONICS) to connect to
the encoder. But with the help of industrial automation and control based on PLC & HMI, it is possible to calculate the production product
size and production speed by using SCL programming language while removing the additional controller for the encoder. In this article, an
automatic cutting system is designed using PLC, HMI, DRIVE. In this system, an encoder is used to send a signal to the PLC to determine the
length of the product. In this system, an encoder is used to send a signal to the PLC to determine the length of the product. The rotation of the
conveyor belt is controlled by DRIVE. HMI is used to control and monitor the system performance by the operator. SCL programming
language is used for encoder programming and LADDER programming language is used for automatic cutting programming. The performance
of this automatic cutting system was tested and operated in a non-woven textile factory by calculating the length, speed and total daily
production of the final product.

key words: non-woven textile, roll machine, automatic cutting, encoder, SCL
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Symbolic Name Symbol Type Data Type Offset Default value
Counter _ IN Input DINT 0.0 0
Startup Input Bool 4.0 false
Counter _Reset Input Bool 4.1 false
COUNTER_OUT Output DINT 6.0 0
OUTPUT_CUT Output Bool 10.0 false
POSITION Static Real 12.0 0.0
SPEED Static Real 16.0 0.0
RADIUS Static Real 20.0 0.9
LPF Static Real 24.0 0.9
INITIALIZE_VALUE Static Real 28.0 0.0
NITIALIZE_PULSE Static Real 32.0 false
RESET_TOTALIZER Static Real 32.1 false
COUNTER_RESET_PRV Static Real 32.2 false
RESERVE Static Real 34.0 0
PPR Static Real 36.0 200.0
TS Static Real 40.0 0.01
Position PRV Static Real 44.0 0.0
Speed PRV Static Real 48.0 0.0
CUT Static Real 52.0 10.0
Total Static Real 56.0 0.0
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ol slass
450 S sl ,asSl b slass
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IF #STARTUP = 0 THEN
#/ POSITION := (DINT_TO_REAL(#COUNTER_IN) /

#PPR) * 2 * 3.14159 * #RADIUS;
# POSITION := (DINT_TO_REAL(#COUNTER_IN) /

1000.0);
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IF #INITIALIZE_PULSE = 1 THEN
#//  COUNTER_OUT =
REAL_TO_DINT#INITIALIZE_VALUE / (2 * 3.14159 *
#RADIUS) * #PPR);

# COUNTER_OUT =
REAL_TO_DINT@#INITIALIZE_VALUE * 1000.0);

# POSITION := (DINT_TO_REAL(#COUNTER_OUT) /
1000.0);

# POSITION_PRV := #POSITION;

END_IF;

1(£)oad Loy Hlodo (4o 5 Reset jgiwd

o o odilads Jlaie HMI (g4, 51 0,5 Reset L

D9

IF #COUNTER_RESET=1 AND
#COUNTER_RESET_PRV=0 THEN

# COUNTER_OUT := REAL_TO_DINT(0.0);

# POSITION := (DINT_TO_REAL(#COUNTER_OUT) /
1000.0);

#  POSITION_PRV := #POSITION;

# INITIALIZE_PULSE := 1;

END_IF;

#COUNTER_RESET_PRV :=#COUNTER_RESET;
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# SPEED :=(1 - #LPF) * (#POSITION - #POSITION_PRV)

[ #TS + #LPF * #SPEED_PRV;

# SPEED_PRV :=#SPEED;

HF) SlgF g gozmo 0 pad

ISP R SVEL VLIRS CRIW LI JLO IO 33
IF #INITIALIZE_PULSE = 0 THEN
# TOTAL := #TOTAL + #POSITION -
#POSITION_PRV;

END_IF;

H(F)yladio oy 5T 0 pusd

Do a0 S e o 0 CaaBge Hlaie 5
#POSITION_PRYV := #POSITION;

# COUNTER_OUT := #COUNTERL_IN;

END_IF;
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ELSE

# OUTPUT CUT =0; o JUB Ghn (29 g 0ad 2l iy jeies <o

END_IF; _
88,8

END_FUNCTION_BLOCK
IF #POSITION >= #CUT THEN
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Symbolic Name Symbol Type Data Type Offset Default value
LEFT_PROXIMITY Input Bool 0.0 false
RIGHT_PROXIMITY Input Bool 0.1 false
LEFT_MICROSWITCH Input Bool 0.2 false
RIGHT_MICROSWITCH Input Bool 0.3 false
IN_START PULSE Input Bool 0.4 false
IN_STOP_PULSE Input Bool 0.5 false
IN_TRIGGER_ONCE Input Bool 0.6 false
SYSTEM_READY Input Bool 0.7 false
ADDRESS Input Bool 2.0 0
MOTOR_FREQUENCY Input Bool 4.0 50.0
OUT_LEFT_PULSE Output Bool 8.0 false
OUT RIGHT PULSE Output Bool 8.1 false
OUT _STOP_PULSE Output Bool 8.2 false
RIGHT SPEED_PULSE Output Bool 8.3 false
LEFT_SPEED PULSE Output Bool 8.4 false
OUT BLADE_LEFT PULSE Output Bool 8.5 false
OUT_BLADE_RIGHT PULSE Output Bool 8.6 false
OUT BLADE_STOP PULSE Output Bool 8.7 false
OUT_RESET _COUNTER Output Bool 9.0 false
OUT_INHIBITOR Output Bool 9.1 false
OUT _EQUIP1_FASTER Output Bool 9.2 false
OUT_EQUIP2_FASTER Output Bool 9.3 false
RUN Static Bool 10.0 false
DIRECTION Static Bool 10.1 false
RUN_PRV Static Bool 10.2 false
RIGHT_PROXIMITY_MAN Static Bool 10.3 false
LEFT_PROXIMITY_MAN Static Bool 10.4 false
RIGHT_PROXIMITY_PRV Static Bool 10.5 false
LEFT_PROXIMITY_PRV Static Bool 10.6 false
IN_TRIGGER_LATCH Static Bool 10.7 false
MANUAL_CUT Static Bool 11.0 false
IN_TRIGGER_ONCE_PRV Static Bool 11.1 false
CHOROOK_GIR_ON Static Bool 11.2 false
TIMER_01 Static IEC_TIMER 12.0 T#0ms
SPEED_FWD Static Real 28.0 10.0
SPEED_REV Static Real 32.0 20.0
EQUIP1_FASTER_SPEED Static Real 36.0 30.0
EQUIP2 FASTER SPEED Static Real 40.0 40.0
EQUIP1_FASTER_TIME Static Time 44.0 T#2s
EQUIP2 FASTER TIME Static Time 48.0 TH#3s
TIMER_EQUIP1 Static IEC_TIMER 52.0 T#0ms
TIMER_EQUIP2 Static IEC_TIMER 68.0 T#0ms
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Network 2: Trigger Set

#IN_START_PULSE #RUN
1} [s}
L1 2T
#IN_STOP_PULSE #RUN
| | {R}——
#SYSTEM_READY #RUN
14 {R}——
#LEFT_
MICROSWITCH #RUN
1 {
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