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Abstract
In order to detect and control the break yarn of the textile machine, We design a system of
the break yarn online detection and control, the system based on STM32 MCU. and analyze
the hardware circuit and software circuit of the system. then debug the system. This system
realizes the break yarn online detection and improves the intelligence of the break yarn
online detection.
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1. Introduction
In the warp of textile machine, the yarn is in the state of high-speed movement, the yarn broken is
unavoidable. If the break yarn is not changed, it will produce defects on the fabric, which will affect
the quality of the fabric. Therefore, the machine must be controlled and treated before the break yarn
end enters the textile machine.so the break yarn online detecting should be studied.

2. System Structure and Function
The textile process of a textile machine is introduced into the warp machine through a frame, and
then warping. Because the yarn is thin and many, and the yarn is moved at a high speed during the
whole process, the yarn is broken from time to time. When there is a break yarn, stop the machine in
time and deal with the break yarn. The working process of the machine is as follows:
When the power supply is connected to the textile machine, the working indicator light is on. When
the machine start button is pressed, the working indicator light is out and the textile machine starts to
work.
the textile machine is working if abnormal conditions occur. the working indicator lights start to
flicker, and The machine sends out alarm signal. At the same time, the control module sends out stop
orders, and the textile machine stops working.
After the yarn is repaired, the staff press the machine start button, the working indicator lights out,
and the textile machine continues to work.
According to the functional requirements of the break yarn online detecting, the control system of
textile machine breaking mainly includes the break yarn online detecting module, signal processing
module, control module with STM32 as the core, alarm module, display module and so on. The
system design diagram is shown in Figure 1.the sensor of the break yarn online detecting module is
composed of infrared transmitting and receiving, and shown in Figure 2. If the yarn is placed between
infrared transmitting and receiving, the mechanical vibration of the yarn during its movement will
affect the infrared received by the infrared receiving tube. The mechanical vibration of the yarn during
travelling will affect the received infrared ray. The output AC signal of the sensor can be designed
with the same frequency as that of the vibration of textile machinery. If the yarn is broken, the
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mechanical vibration will be disappeared. And the sensor can't send out AC signals. MCU controls
alarm and stops machine according to different received signals.
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Figure 1 System Design Diagram

Figure 2 Infrared launching and reception

3. System Hardware Circuit Design
We design that the number of lines checked is 100. the grouping detection method is adopted in order
to the installation of sensors. The detection module is divided into 10 units, each unit detects 10 lines.
The system consists of the main control unit and the detection unit. The structure of the system is
shown in Figure 3. The master controller, also known as the system host, aggregates the information
of each detection unit. The system host controls all slaves by control bus, communicates with PLC of
electrical system of textile machine by Modbus protocol through 485 bus, transmits the specific
position of disconnection information to PLC, and the PLC controls the start and stop of the machine
and displays the disconnection information and the working state of the system. The data transmission
between the system controller and each detection unit adopts SPI protocol communication, and the
communication mode is a one-way ring chrysanthemum chain. The system is divided into two chains,
each chain is linked with five detection units. The system shares a clock line. The data is sent by the
controller and sent to the lower detection unit step by step through SPI protocol. The data is sent back
to the controller through the last detection unit. When any detection unit in the system detects a broken
yarn, each detection unit itself immediately alarms and sends a signal to the controller through the
control bus. After receiving the signal, the controller immediately notifies the PLC to stop and
controls all detection units to send back all detection signals, and then sends the signal processing to
the PLC for the next processing. The communication structure of the whole system is simple and does
not need to address each detection unit, so it is easy to expand the system.
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4. System Software Circuit Design
The control module of the system is programmed in C language, which can greatly improve the
efficiency of writing. The key of software implementation is the break yarn online detecting. If there
is a fault in the process of self-inspection, the program stops at the detection state and reports the
specific fault type and location to the system, which is displayed by the system display screen to
facilitate the specific treatment of workers. After troubleshooting, the program continues to run until
the end of self-inspection. The host controller sends commands to the slave to notify the whole
system to enter the status of disconnection detection, and real-time detection of disconnection
information. The flow chart of the main program is shown in Figure 4.

5. System debug
Information of machine parameters provided by customers. In order to complete the circuit test, a set
of device simulating yarn motion is made in the laboratory. The device consists of a high-speed motor
and a yarn frame, which is filled with yarn with a diameter of 0.3mm provided by the manufacturer.
The high-speed motor drives the yarn through an eccentric shaft. When the test device is started, the
yarn will produce high-frequency mechanical vibration under the high-speed rotation of the motor.
The vibration frequency and amplitude conform to the working environment of the machine.
5.1 Debugging detection Program
At the beginning of debugging the detection system, the system is not stable, and it is easy to report
the wrong disconnection information, and when the disconnection is connected, the index light does
not update. Through one-step debugging and analysis of the program, it is found that the reason is
that the time of yarn scanning is too short, which leads to the misjudgment of the program caused by
the missing detection of yarn vibration pulse. At the same time, the display program does not refresh
the normal working data, resulting in the indicator display does
N not update. Through the modification
of the program and some structural adjustment, when any yarn breaks in the new test, it flickers and
holds tightly from the machine headlamp. At the same time, it lights up the indicator lamp for the
breaking position. When the yarn is normal, the system runs normally and the state of no mistake is
reported. Verify that the disconnection detection meets the requirements.
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5.2 Communication command debugging
In this design, the SPI communication clock is set to 200 kHz. Under this clock, the clock and data
are synchronized and the communication is good. The SPI receiving data waveform is shown in
Figure 5. The upper waveform in Figure 5 is a serial clock, and the lower waveform is a data
waveform. From Figure 5, we can see the synchronization of the data and the rising edge of the clock.
Data is sent and received correctly.
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Figure 5 SPI Data Receiving Waveform

6. Conclusion
This system is different from the traditional broken yarn detection system, using infrared detection
technology, and some new detection methods, so that the broken yarn detection can achieve noncontact, while improving the accuracy and sensitivity. At the same time, the system can display the
position of the broken yarn for the convenience of operators. It greatly reduces the maintenance
personnel on the production site and avoids the waste of human resources. At the same time, it will
also improve production efficiency, have good practicability and market potential.
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