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A Mechanical Model of Double-Layer and Multiple-Class Cotton Fiber
ZHENG Lingchen,CHEN Hongli, LI Xiaoming, JIN Yuzhen

(School of Mechanical Engineer & Automation,Zhejiang Sci-Tech University , Hangzhou 310018 , China)

Abstract ; In order to simulate the motion of cotton fiber in the airflow accurately, the model of fibers established was

expounded by domestic and overseas researchers, and adopted the system of high-power optical microscope to observe

the microscopic structure of cotton fiber. Considering the mechanical characteristics of cotton fiber, such as tension,

torsion, bending, plastic, a model of cotton fiber which was double-layer and multiple-class was put forward. The

related mechanics equation was deduced, and it put forward five parameters which were drawing coefficient K, bending

coefficient K, reversing coefficient K, , friction coefficient g and diameter rate &. The model possesses comprehensive

mechanical characteristics, and it improves the research efficiency in two-phase flow problem.

authenticity and accuracy of numerical simulation.

It improves the
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Figure 1 Magnified 500 times
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Figure 2 Magnified 3 000 times
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Figure 3 Measuring cotton fiber

in microscope system
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Figure 4 Schematic diagram of cotton fiber model
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Parameters of fine-staple cotton and fiber model
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Table 1

KR
HRH dy/ pm

YN G5 14~20 14.3~22.2 20~30

LT YERE R 30 5 17 18.0 25

23 ~35 3~7
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Figure 5 Bending deformation and
destruction of cotton fiber
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Figure 6 Torsional deformation of cotton fiber
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Figure 7 Section diagram of double-layer cylinder
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