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Unlike other fabrics, non-woven fabrics are not produced from yarn;
rather, during a fibre process, it is directly converted into textiles. In
this way, separate fibres are placed together in different ways and are
joined to each other to produce fabric so that in the end, a uniform and
interwoven layer is formed without texture. The prepared layer is in
the form of a spider web sheet in which the fibres are placed in a
directed or random manner and are joined to each other by friction or
glue or the tendency of the fibres to stick together or
hydromechanically. In the old imported machines related to the
production lines of non-woven fabrics, the cutting of the final product
was done manually by the operator or by an electric element. Control
of old devices is managed manually by system operators, leading to
low productivity. In this research, an automatic cutting system was
designed using PLC, HM], and DRIVE. In this system, an encoder was
used to send a signal to an Autonics controller to determine the length
of the product. The cutting blade speed was controlled by DRIVE. HMI
was used to control and monitor system performance by the operator.
This system provided more than 40% productivity through practical
testing in a factory. Furthermore, due to the elimination of manual
cutting and the use of industrial automation, while increasing the
speed, the output product was of high quality.
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EXTENDED ABSTRACT

Introduction

Instead of yarn, nonwoven fabrics are made from individual fibres that are intertwined,
bonded, or felted. These are long or short fibres that are joined together by heat (fibres with
a low melting temperature are used and heat fuses the fibres), chemically (fibres are
chemically bonded to each other), or mechanical operation (interlacing of fibres). The end
product of this trade is in the form of rolls of non-woven textiles, and one of the updates and
industrial automation in this trade is the cutting of the final product based on length. In the
old production lines, this cutting was done manually or by an electric element. One of the
needs in industrial automation in this industry is to cut the final product based on the size.
Considering that in most cases the sale of non-woven textiles is based on the length of the
product, the purpose of this research was to accurately calculate the length of the non-
woven textile product and automatically cut it. Figure 1 shows the production line of non-
woven textiles.
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Figure 1. Nonwovens production line.

Methodology

In this research, an automatic cutting system was designed using PLC, HMI, and DRIVE.
In this system, an encoder is used to send a signal to an Autonics controller to determine the
length of the product. The cutting blade speed was controlled by DRIVE. HMI was used to
control and monitor system performance by the operator. Considering that in most cases
the sale of non-woven textiles is based on the length of the product, the purpose of this
research was to accurately calculate the length of the non-woven textile product and
automatically cut it. Table 1 shows the list of parts used in the control system.

Table 1. Control and Monitoring System Part List.

Row The unit Number Equipment description Brand Manufacturer code
1 Number 1 CPU Fatek B1_20MR2_D24
2 Number 1 AO Fatek B1_L2DA
3 Number 1 Rotary Encoder Autonics ENC-1-1-T-24

Inductive Proximity

4 Number 2
Sensor

Autonics PRL18-5DP2
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Row The unit Number Equipment description Brand Manufacturer code
5 Number 1 Photo Sensor Autonics BEN300-DFR
6 Number 1 HMI Panel Master PK043
7 Number 1 Counter Autonics CT6M-1P

In this project, the Autonics model CT6M-1P controller was used.

The input power supply of Autonics digital counter is 220 V AC and pins 6 and 7 are the
input power pins. This digital counter has a relay output (NC/NO) which includes pins 3, 4
and 5. It should be noted that the maximum output current of the relay is 5 amps.

1- Pins 10 and 11: 12 volt DC power supply and is used as an encoder power source.
(An external power source is not required for the encoder).
2- The blue wire of the encoder, which is the negative feed, is connected to pin 11 of
the digital counter.
3- PIN 8: Phase A and the black wire of the encoder are connected to pin 8.
4- Pin 9: Itis phase B and the white wire of the encoder is connected to pin 9.
The following table shows the setting of the Autonics controller parameters:

Table 2. Setting of Autonics controller parameters.

Row  Group Parameter Data
1 Counter Input mode Ud-C
2 Counter Output mode F
3 Counter Max. counting speed 10K
4 Counter Decimal point --
5 Counter Min. reset time 1
6 Counter Input logic npn
7 Counter Pre scale desimal o=
8 Counter Pre scale value 0.001
9 Counter Start point value 0.00

10 Counter Memorize counting value Clr
11 Counter Lock key loc

To program fatek cpu model B1_20MR2_D24 was used.
The program was written in Ladder and STL programming languages.

Results and discussion
In this article, with the help of the Autonics encoder and controller and PLC
programming, the following facilities were achieved as per Figure 1:
1- Cutting the final product based on the position of the eye sensor.
2-  Cutting the final product based on the size entered on the HMI.
3- Eliminating traditional cuts based on manual and elemental cutting and finally
cutting with a cutting blade.
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Left Lirait Switch : Right Lirmit Switch :

Figure 2. Image of the HMI screen.

Conclusion

This control system, which is based on PLC, HMI and DRIVE, was installed and launched
in one of the textile factories. In the old traditional cutting systems, a great deal of time was
wasted due to manual cutting, butin the new control method, there was anincrease in speed
due to automatic cutting. In addition, due to the use of encoder and PLC, accuracy increased.
Therefore, the production capacity of the current updated system increased due to the
reduction of the downtime that occurred after each cut by the system operator. In this
automatic cutting control system, the operator enters the desired cutting length through the
HMI and so with the help of the HMI, the operator controls and monitors the operation of
the system. Moreover, in this cutting machine, due to the existence of an industrial
automation system based on PLC, HMI, and DRIVE, this platform is prepared to control and
monitor all production stages in the case of industrial automation of the rest of the
production processes and machines in this factory while networking different parts with a
central monitoring system.
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Printed Item: Mnemonic - Main_unit1

00000M ORG SHORT
00001M OUT  M1957
00002M ORG NOT X7
00003M OUT  M1913
00004M ORG  M20
00005M OUT YO
00006M ORG OPEN
00007M ORG X9
00008M AND NOT X8
0000SM FUN 92_HSCTR

CN: HSCO
00010M ORG SHORT
00011M LD OPEN
00012M FUN 13 _.(%)

Sa: R3

Sb: -100

D: R4
00013M ORG OPEN
00014M ORGF 172_.<

Sa: R4096

Sb: R4
00015M TU
00016M LD X2
00017M AND X8
00018M AND NOT X9
00019M TU
00020M ORLD
00021M LD X10
00022M AND  X11
00023M AND M40
00024M TU
00025M ORLD
00026M SET( ) S3
00027M SET( ) S4
00028M ORG YO
00029M AND NOT §3
00030M AND NOT §4
00031M OUT Y1
00032M ORG X9
00033M AND NOT S3
00034M AND NOT S4
00035M OUT Y3
00036M ORG SHORT
00037M LD  S3
00038M OR  S4
00039M ANDLD
00040M AND SHORT
00041M OUT Y2
00042M T200 3
00043M ORG SHORT
00044M AND  T200
00045M FUN 93D_HSCTW

FY-05 ¥ 0,lod (1Y) Yo 8,15 ole aolibiad

Printed Item: Mnemonic - Main_unit1

S:

0
CN: HSCO
D: CcV

00046M ORG SHORT
00047M LD X5
00048M OR NOT X6
00049M OR M50
00050M ANDLD
00051M RST( ) S3
00052M ORG SHORT
00053M LD X3
00054M OR NOT X4
00055M OR M50
00056M ANDLD
00057M RST( ) S4
00058M ORG S3
00059M AND SHORT
00060M AND NOT Y6
00061M OUT Y7
00062M ORG Y7
00063M T201 3
00064M ORG T201
00065M OUT Y5
00066M ORG S4
00067M AND NOT Y7
00068M OUT Y6
00069M ORG Y6
00070M T202 3
00071M ORG T202
00072M OUT Y4
00073M ORG SHORT
00074M FUN 08 _MOV

S: R600

D: R120
00075M ORG SHORT
00076M LD OPEN
00077M FUN 13 _.(")

Sa: R120

Sb: 270

D: R122
00078M ORG SHORT
00079M FUN 08 _.MOV

S: R122

D: D4076
00080M ORG SHORT
00081M FUN 08 _.MOV

S: R700

D: R240
00082M ORG SHORT
00083M LD OPEN
00084M FUN 13 _.(*)

Ao

STL ;4 PLC 4y

Printed Item: Mnemonic - Main_unit1

Sa: R240

Sh: 270

D: R250
00085M ORG SHORT
00086M FUN 08 _MOV

S: R250

D: D4077
00087M ORG OPEN
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