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Compressional Properties of Fiber Assemblies
Part 2 : Analysis of Compressional Parameters and

Classification of Fabrics by Those Parameters

Qin Hong and Mitsuo Matsudaira
Kanazawa University

Kakuma—machi, Kanazawa

Abstract

In order to explain mechanical parameters of fabric compressional property more precisely, which were
proposed in the former paper, physical meaning of those parameters was made clear. Regression constant ; b,
which is obtained from 1st step of compressional curve and means initial compressional modulus of fabric, is
related to yarn structure such as spun or filament. New regression equation ; y=a, * exp (b * x)+c,, is proposed
for the 2nd step of compressional curve. This equation agrees better with experimental data than the former
equation in which there is no auxiliary term c.. b, is related to the amount of compressional deformation and
means hardness in compression because of friction between fibers. ¢, means linearity in semilogarithm co—
ordinates and is connected with the conventional compressional parameter ; LC (linearity). Regression constant
; bs, which is obtained from 3rd step of compressional curve and means initial elastic modulus of fiber in lateral
compression, is related to fiber material. The method of cluster analysis is carried out using three compressional
parameters. For the purpose of dividing spun yarn fabrics and filament yarn fabrics, a combination of
compressional parameters; b, b, and LC, is the best. In order to divide wool, silk, polyester and cotton fabrics, a
combination of compressional parameters ; b,, b; and RC, is the best.
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Table 1 Details of Fabric Samples

Fiber Yarn(Warp/Weft) Fabric
Sample No.
Counts Mass Thickness™
(tex) (g/m?) (mm)
1-22 100%Wool 11.1-63. 3 200-660 0.498-2.558
11.1-73. 8
23-44 100%Silk/Filament 2.1- 7.0 42-240 0.162-0.843
2.3— 9.8
45-53, 100%Polyester/Filament 8,.3-23. 3 83-198 0.205-0.724
56-63, 66 8.0-23. 3
54,55, 100%Polyester/Spun 14.8-19. 7 98-123 0.432-0.448
64, 65 14.8-19.17
67-88 100%Cotton 5.9-19.7 93-324 0.402-2.285
5.9-19.7

¥ Thickness is measured at the pressure of 0.5 gf/cm?

N

e
(a) (b) 0.2mm
Fig. 1 Sample surface under initial compression.
(a) ; spun fabric, (b); filament fabric
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Fig. 3 Resuits of b, for all the samples examined
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value of ¢,
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Table 2 Results of Sample Cluster Analysis

Parameter Cluster
(A) by b LC| ®D1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17, 18,19
20,21,22,§§f%§,AA 94,55,64,65,67,68,69,70, 71,72
73,74,75,76,77,78,79,80,81,82,83,84,85,86,87,88
<§T>®%%w&wﬁ%&%&%%%%&&
40414345, 46, 47 48. 43, 50, 51, 52, 53, 58, 57. 58,59

80. 61,82, 83,88

«

(B) LC.WC.RC | @ (36,38, 41,42)s, (55,65)p, (67,68,69,70,71,72,73, 74
== 75,76, 77,78, 79,80,81,82,83,84,85,686,87,88)c
COO® | @(2,3,4,183,18,19,20,22)w, (23, 24, 25, 26, 27, 28, 29, 30

¥:fool 31,32,33, 34,85, 37.38,40,43, 44)s, (435, 46,47, 48,49

s:51lk 9051, 32,53, 54, 56,57, 58, 59,60, 81,62,683,64)p

p:Polyester | @(1,5,6,7,8,9,11,12, 14,15, 16,17, 21) w

c:Cotton @ (10)w
(C) bs.bs.RC 36)s, (45, 48,50, 53,54, 55, 61, 62, 63, 64, 65)p, (67, 68
69,70, 71,72, 73,74,75,76,77,78,79,80,81,82,83,84
P 85,86, 87, 88)c o
PO®® | @(1,2,3,4,5,6,7,8,9,10,11,12,13, 14,15, 16, 17, 18, 19
20,21, 22)w, (35, 88)s, (59 p
@ (23, 24,25, 26,27, 28, 29, 30, 31, 32, 33, 34, 37, 38, 40, 41
42,43, 44)s, (46,47, 49,51, 56, 57, 58, 60, 66) p
@ (52)p ’
¥  :Exception , ___:Filament
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