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Study on Mechanism of Yarn Stacking and Anti Stacking

Method in Process of Yarn Forming
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(1. Faculty of Mechanical Engineering and Automation,Zhejiang Sci-Tech University, Hangzhou 310018 , China;

2. Zhejiang Provincial Key Laboratory of Modern Textile Equipment Technology ,Zhejiang Sci-Tech University , Hangzhou 310018, China)

Abstract; Aiming at the yarn stacking phenomenon caused by improper winding parameters in the process of yarn

winding, an anti stacking method of periodically and dynamically changing the winding ratio was proposed. Through the

establishment of the mathematical model of yarn winding process, the process of yarn winding was simulated, and the

yarn stacking phenomenon was reproduced by MATLAB simulation. Based on the theoretical analysis of the yarn stacking

process , the method was realized by changing the yarn guide speed periodically and dynamically. Through the simulation

experiment and real machine test, the results show that the proposed method can reduce the yarn stacking phenomenon

effectively and improve the yarn quality. This method has a wide application prospect in the field of textile equipment.
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Figure 1 Schematic of yarn winding forming
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Figure 2 Bobbin radially expansion
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Figure 3 Mathematical model of winding process
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Figure 4 Distribution of return points
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Figure 5 Mathematical model simulation
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Table 1  Calculation results of stack diameter
d/mm

T=1 T=2 T=3 T=4
1 299.2
2 149.6 299.2
3 99.7 199.5 299.2
4 149.6 224.4 299.2
5 119.7 179.5 239.4
6 99.8 149.6 199.5
7 85.5 128.2 170.9
8 112.2 149.6
9 99.7 132.9
10 89.8 119.6
11 81.6 108.8
12 99.7
13 92.1
14 85.4
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Figure 6 Speed variation law of servo motor 1
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Figure 7 Speed variation law of servo motor 2
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Figure 8 Distribution law of return points 1
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Figure 9 Distribution law of return points 2
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Figure 10  Distribution law of return points 3
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Figure 11  No anti stacking algorithm effect

Figure 12 Anti stacking algorithm effect
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