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Prediction model on tensile strength of air jet vortex
spinning yarn and its verification

YAO Jiangwei' ZOU Zhuanyong' YAN Linlin' > WEI Guo® TANG Peijun’
(1. Key Laboratory of Clean Dyeing and Finishing Technology of Zhejiang Province Shaoxing University
Shaoxing Zhejiang 312000 China; 2. College of Textile Donghua University Shanghai 201620
China; 3. Bros Eastern Limited Corporation Ningbo Zhejiang 315206 China)

Abstract In order to well understand the influence of yarn structure of vortex spun yarn on its tensile
properties and design the yarn structure firstly based on observation and analysis on structure of the
vortex spun yarn a geometric model of vortex spun yarn structure was proposed then the stress of fiber
in vortex spun yarn was analyzed and the tensile strength model of vortex spun yarn was built. The
predicted tensile strength of the vortex spun yarn obtained from the model was verified by that of tested
data. It is found that the predicted strength data of the prediction model of yarn strength is very close to
that of the measured data by comparison. Moreover the error in the calculation of the yarn radius caused
by the hairiness in the yarn can affect the accuracy of the model prediction results.
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Fig.2 Fiber distribution diagram in cross
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Tab.1 Part of yarn parameters adopted by yarn’s tensile strength model
/ /mm
/mm (cNedtex ™) /mm 1(°) /mm
dtex
37.5 1.3 2.21 0.0052 0.26 0.50 24.0 151 0.061 7 0.094 9 0.092 0
38.4 1.3 3.42 0.0052 0.20 0.50 21.0 151 0.051 4 0.084 1 0.084 9
2
Tab.2 Comparison of predicted value and tested value of
tensile strength of yarn
feN . FZXB
/%
269.120  248.733 8.20
233.730  248.733 -6.03
354.092  333.640 6.13 Z0U Z CHENG L XUE W et al. A study of the
315.502  333.640 -5.44

twisted strength of the whirled airflow in murata vortex
spinning J . Textile Research Journal 2008 78( 8):
682 - 687.

Z0U 7Z LIU S ZHENG S et al

computation of a flow field affected by the process

Numerical

parameters of Murata vortex spinning J . Fibers and
Textiles in Eastern Europe 2010 18(2) : 35 —39.

2015 36(6): 30 -36.

ZHOU Jinxiang ZOU Zhuanyong HUANG Jianguang
et al. Influence of yarn formation process on properties
of knitted fabrics made of air jet vortex-spun bamboo

pulp colored yamms ] . Journal of Textile Research

2015 36(6): 30 -36.

J . 2014 35(2):23 -28.
Z0U Zhuanyong. Influence of yarn formation process on
properties of bamboo pulp fiber colored spun yarn using
air jet vortex J . Journal of Textile Research 2014
35(2):23 -28.
BASAL G OXENHAM W. Vortex spun yarn VS airet
spun yarn J . Autex Research Journal 2003 3(3):
96 - 101.
KYAW S A MASAOKIT MASARU N. Structure and
properties of MVS yarns in comparison with ring yarns
and open-end rotor spun yarns J . Textile Research
Journal 2004 74(9) :819 —826.
Z0OU Z. Study of the stress relaxation property of vortex
spun yarn in comparison with airHet spun yarn and ring
spun yarn J . Fibers and Textiles in Eastern Europe

2012 90( 1) :28 -32.

. 2008 29 (12):22 —24.



10

e 37 e

10

11

12

PEI Zeguang YU Zhaosheng YU Chongwen. Effect of
parameters on tenacity of polyester MVS yarn ]
Journal of Textile Research 2008 29 (12) :22 -24.
Z0UZ YU]J XUE W
yarn thin places of murata vortex spinning J . Textile
Research Journal 2009 79(2): 129 -137.

ZHENG S ZOU Z SHEN W et al. A study of the fiber
distribution in yarn cross section for vortex-spun yarn J .

Journal Textile Research 2012 82( 15) : 1579 - 1586.

et al. A study of generating

J. 2008 29 (10) :25 -28.
70U Zhuanyong CHENG Longdi
Fiber spatial configuration
yarn J . Journal of Textile Research 2008 29 ( 10):
25 -28.

YU Jianyong et al.

in air jet vortex spun

13

14

15

2016 37 (7) : 142 - 148.
GU Youzhong GAO Weidong LU Yuzheng

Prediction of vortex yarn properties based on hybrid

et al.

generic algorithm and support vector regression J .
Journal of Textile Research 2016 37 (7) : 142 —148.

Z0UZ CHENGL XIB
trajectory affected by some parameter variables in vortex
spun yarn J . Textile Research Journal 2015 85(2):
180 - 187.

7Z0U Z ZHENG S CHENG L

variables on the fibre packing pattern in a yarn cross—

et al Investigation of fiber

et al. Effect of some

section for vortex spun yarn ] . Fibers and Textiles in
Eastern Europe 2014 22(2) :40 —46.
. M .
2001:333.
YU Weidong CHU Caiyuan. Textile Physics M

Shanghai: Donghua University Press 2001: 333.



