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boundary constraints: (a) concentrated axial loading;

(b) uniform loading
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Fig.2 Undeformed and deformed straight fiber between

human skin and fabric surface under loading
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Fig.3 Comparison of buckling deformation of fiber under different end
constraint modes. BCI; one pinned,the other frictional resistance;

BC2: one elastic — supported , the other frictional resistance
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BENDING MECHANICAL BEHAVIOR OF SINGLE
FIBER PRICKLING HUMAN SKIN*

Hu Jiyong'® Ding Xin'?> Wang Rubin’  Yang Xudong’
(1. Key Lab of Textile Science & Technology ,Ministry of Education ,Donghua University ,Shanghai 201620, China)
(2. College of Textiles ,Donghua University ,Shanghai 201620, China)
(3. Institute for Brain Information Processing and Cognitive Neurodynamics.

East China University of Science and Technology ,Shanghai 200237, China)

Abstract Coarse and short fiber ends protruding above fabric surface mainly contribute to prickiness sensation of
next-to-skin clothing, and the delectability of this sensation is usually based the justification on the critical buck-
ling force of single fiber end as a fixed-hinged slender rod under axial compression. The assumption that a fiber
end prickling human skin is fixed-hinged, however, can be too simplified to describe the real constraint condi-
tions, both the end prickling human skin and the other end held in fabric. To clarify the role of different con-
straint conditions in the bending mechanical behavior of single fiber protruding fabric surface and prickling human
skin, a coupling fiber-skin model was established to simulate the prickling indentation into skin, where the end a-
gainst human skin is constrainted by fiber-skin friction and the other end held in fabric surface can rotate with a
linear elastic stiffness,and then a parametric analysis on friction coefficient and rotation stiffness was performed.
The results show that the elastic-constraint fiber end can subject to a higher axial compression force than the psy-
chophysical threshold of perceived prickliness sensation, and most of published prickliness phenomenon can be

explained on the basis of the established fiber-skin model with friction and elastic constraints.

Key words skin, fiber, prickling, bending, nonlinear mechanics
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