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Homemade abrasion tester and its application for abrasion resistance
testing of crease points on down fabrics

GUAN Yidie, LIU Xiaoxia, WANG Zefan, QIU Yuchen, GAO Cong
(Fashion College, Shanghai University of Engineering Science, Shanghai, 201620 China)

Abstract : In order to explore a new method for testing the fabric abrasion resistance, a homemade abrasion tester is designed
and manufactured. The principle, structure and test method of the homemade abrasion tester are introduced. The crease points
on fabrics are rubbed using the abrasion tester under certain air pressure and the abrasion of fabrics is reflected on real time
through the change of gas flow. The change of gas flow is converted into equivalent aperture by Bernoulli equation and the
equivalent aperture is used to evaluate the abrasion resistance of the crease point on fabric. Three measuring parameters of
friction velocity, gas pressure and fabric thickness influencing on the abrasion resistance of crease point on down fabrics are
tested by orthogonal experiment. The influence of the three elements on the abrasion resistance is analyzed. The results show
that the homemade abrasion tester can represent the abrasion resistance of crease point under certain conditions. The gas
pressure and fabric thickness have significant influence on the abrasion resistance, but the influence of friction velocity is not
significant. Above all, the gas pressure has the most high influence. The research result prevides reference for improving the

abrasion resistance of crease points on down fabrics.
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Tab.1 Specification parameter of down fabrics

W BE/mm ZO%HE/GR - 10em™)) SHPHE/GR 10 ecm™ D) FHFAEE/(gm™?) FESE/(mm-s) T

a 0. 060 880 640 35.76 0.412 w2
b 0. 087 685 435 74.73 0. 290 w2
c 0.161 840 510 106. 52 0.414 w2
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Fig.5 Schematic diagram of installing clamping head
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Tab. 2 Orthogonal experiment record of abrasion resistance test

B FERMBE/(x+ s™D) AR /kPa TERHE B /mm P32 ALAE/ mm
1 2 0.7 0. 087 0. 285
2 2 0.9 0.161 0.213
3 2 1.1 0. 060 0. 681
4 4 0.7 0.161 0.160
5 4 0.9 0. 060 0.524
6 4 1.1 0. 087 0.591
7 6 0.7 0. 060 0.317
8 6 0.9 0. 087 0. 342
9 6 L1 0.161 0.463
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Tab. 3 Analysis of variance table of abrasion resistant test influencing factors

P 5 A H B ¥y F{f B
JEE 4 0.004 2 0.002 1.038 0. 491
FERET 0.164 2 0. 082 42.746 0.023
T B 0.079 2 0.039 20. 510 0. 046

= 0.004 2 0. 002
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Fig. 6 Relationship between three factors and average equivalent aperture
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