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Abstract

This study was conducted to examine the fatigue phenomenon of mechanical properites in
denirn fabrics for slacks during repeated shear and tensile deformation by analysing the
change in the basic dynamic properties of fabrics on the basic of experiments to obtain the
basic data necessary to measure their fatigue. In addition, this study was carried out by
allowing these denim fabrics at market to go through the repeated deformation under such
different loads as 500 gf/cm?® and 1000 gf/cm? by using a simulated fatigue tester, by
calculating both dynamic properties and hand value (HV) of these fabrics with KES-F system
and then by obtaining the THV through these calculated properties.

The results are as follows:

1. The fatigue phenomenon of dynamic properties was remarkably shown by the repeated
shear and tensile deformation, while the increase of hysterical plastic substances was also
remarkable in these shearing and bending properties.

2. The elasticity values of tensile, bending and compression properties, such as, B and G
were reduced; whereas RT and RC values increased. It was shown, then, that those fabrics
lost their elasticity and became flexible and soft with the increase of fatigue.

3. The fatigue phenomernon of hand value also showed that those fabrics became soft in
relation with the change of all dynamic properties, and that their performance was also
change to flexible hand value.

4. TRhe degree of fatigue was also shown by the loads given to the repeated deformation.
It was shown that the fatigue was higher for the tensile load of 1000 gf/cm? than did the
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standard load of 500 gf/cm?. It is necessary, therefore, to consider the load in accordance with

their usage when examining the fatigue phenomenon with respect to the dynamic properties

of clothing materiats.

5. The loads were nearly not influenced by the change in the general hand value tended to

show a little of increase with the increase of fatigue, Based on those results, it seems that the

fatigue phenomonon is related to the loads given to the repeated deformation.

I. A =

Jean & Basic AHre g +4dzt FEE 917
T8 $toh A2 Jean-& nRrirtA el g At
shelbe HAd Eflzoll wiulio] el Jean & 74
oM Jean Bl =Fo N APHStol vk o 48

oX (& rulm

b FEshn o, WuAel 42 o4 2A ot
oot Agelsh dld AEe 284 Halshn, U]
3 OEES ] 454 W AW AL, TS 5 2 g
SECEE R

ol 3ol 2hgol glof A% A58l 537} 4717) Aol

o) x
oo s zekm she A% H7} A A 4ozt 7]
Aol Bheh Al Aol Mzebn o A
AlES| ZHoz Aol E o
s ohe B4sz upel B Sgle, 5L 4
% Fol A7l Aol AR WA} sukal, wje]
sksh =l 4& WA} ek,

Aol i Agel F1Le U, W, T, o4 W
§ W guie] ohaelxsl, olgL

ol
fu
N
o
W
2
%0,
£
L
s
m
rie
2
2
o
n
i
o,
lo

*7"4 EM tﬂi}(ﬂﬂ &5
1978, 1979) 7} 9lo=, o) E-2f 2Hg-3} v g u}
dab E4dof HsH(igEiel F43, 1981, 1983) & wo
AT st oy, sHlAF AL o¥os s g

ol

hldt

ol vHn gl dd &
T ok FIEE Aol
¥ dFelAe A 2o 2ol A} AT dgow
iAol A2 g odetus] S8 AA 5t
Hb-d e, Qe <3 Jax Aliﬁi Al S},
I%EM‘" Ak

ATolAe Ao A o

2.1. 93ty E4o| £F

odstd Aol &A43 KES-Fsystem(Kato Tech
CO., LTD.) ()13, 1980)2 o] 83t QlAHEA], 23
E4 A E}E_A ot}-g;_ﬁ_xg, _g_uq.E_xé u}I =7 9 a]:/]
654 163E EAAS IFA==4 (1, 1973)3)
A4 FAsigier, FAHYE U E4dx9 yEe
Table 2 9} 2ot A¥Ae] 24L& 20+2TC, 65+2%
RH 4= 2 3}9lc),

2.2. EjZt AIE

KES-F systemoi o]slod 814 16 £ 334 &
AAzie ey AE4 KN-101 4 (s, #43,
1980) ol 28] KOSHI, NUMERI, FUDURAMI %

Table 1. The specification of darim fabric for sample

Material fiber

Cloth Yarn number Density Thickness Areal weight
structure {Ne) {yvarns/in) (mm) {mg/cm?
cotton 100% twill 12'Sx11'S 80 %54 1.3599 33.0832
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Table 2. Characteristic values of basic mechanicla properties and measuring apparatus for fabrics

Parameter Description Unit Apparatus
LT Tensile linearity none
Tensile WT Tensile energy gf-cm/cm? KES-FB1
RT Tensile resilience %
. B Bending rigidity gf-cm?/cm
Bendin KES-FB
ne 2HB Hysteresis of bending moment gf-cm/cm S 2
G Shear stiffness gf/cm-deg
Shearing 2HG Hysteresis of shear force at 0.5 deg. of shear angle gf/cm KES-FB1
2HG5 Hysteresis of shear force at 5 dge. of shear angle gf/cm
LC Linearity of compression-thickness curve none
Compression WC Compressional energy gf-cm/cm? KES-FB3
RC Compressional resilience %
MIU Coefficient of friction none
Surface MMD Mean deviation of MIU none KES-FB4
SMD Geometrical roughness um
Thickness T . Thickness at 0.5 gf/cm? pressure mm KES-FB3
Weight W Weght of specimen per unit area mg/cm? Balance

Table 3. The mechanical properties and hand values of samples under constant weight 500 gf/cm?
T

Frequency of repeated deformation

- Samplesf
Properties B 1 0° IT 1x10° | 5x10° E 1x10% | 2x10% | 4>10¢ | 6x10*
e T T
LT | 0.6715| 0.6650 | 0.6448] 0.6404| 0.6469 | 06364 0.6446
Tensile WT | 17.7135 | 14.9695 | 12.4215 | 12.4705 | 12.4215 | 11.5150 | 11.8080
RT | 47.0181 | 47.1817 | 48.1128 | 48.1128 | 51.3690 | 50.1030 | 52.7066
i 1 t T f
Bend B ' 0.1822] 0.1594| 0.1638| 0.1503| 0.1448| 0.1690 | 0.1683
ending 2HB | 0.1945| 0.1622| 0.1764| 0.1682| 0.1740| 0.1812| 0.1874
i +
F | 2.2577| 1.8326| 1.7542| 1.7493| 1.7897| 1.8350| 1.8179
Shear 2HG | 3.9959| 3.6725| 4.0254] 4.0645| 4.1258| 4.4203] 4.1699
2HG5 ; 6.1348 | 6.0417| 6.4631 6.8870L6.6446\ 6.9580 | 6.2990
MIU | 0.2406 | 0.2362] 0.2286| 0.22501 0.2168| 0.2198| 0.2190
Surface MMD \ 0.0346 | 0.0230 | 0.0201| 0.0171] 0.0161| 0.0196] 0.0204
SMD { 3.7191  3.6333| 4.0719| 4.1234| 3.8416| 3.9126| 4.115
LC ; 0.40421 0.3750 | 0.4027 | 0.4424, 0.4136| 0.4089 | 0.3892
Compression wC ; 0.4616 | 0.4577 | 0.4234| 0.3930| 0.424 0.4126 | 0.3881
RC 1,26.7516[33.618&29.8611 32.3452 | 29.6984 | 30.3824 | 32.7982
i T f T
Thickness T | 1.3599 | 1.3550 1 1.2549| 1.1987| 1.2329| 1.2256 1.2305
Weight \ {'33.08321 33.4883 | 33.0832 | 33.0832 | 33.0832 | 33.0832 | 33.0832
KOSHI | 6.26 | 5.74 5.91 572 | 5.62 | 5.91 5.88
H.V. NUMERI } 2.39 \ 3.95 ' 4.01 | 432 | 4.80 | 4.20 | 3.9
FUKURAMI ! 5.56 ' 6.46 6.14 © 6.10 ! 659 ' 629 | 6.02
: - ; ; —
T.HV THYV ' 2,69 ' 3.0 3.04 ' 312 ! 3.27 ' 310 | 3.02
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Table 4. The mechanical properties and hand values of samples under constant weight 1000 gf/cm?

Frequency of repeated deformation

Samples |
Properties L0 DA | I | e | 2x100 | 4x10¢ | 6xX10¢
|
LT | 0.6715| 0.6465| 0.6382| 0.6297| 0.6251| 0.6207| 0.6179
Tensile WT | 17.7135 | 14.4305 | 12.0050 | 11.0740 | 10.5595 | 10.3635 | 10.1675
RT | 47.0181 | 46.5831 | 46.2620 | 48.1012 | 50.9094 | 48.9786 | 51.2143
Bendi B | 0.1822| 0.1630| 0.1481| 0.1532| 0.1636| 0.1580 | 0.1607
ending 2HB | 0.1945| 0.1752| 0.1864| 0.1828| 0.1940| 0.1872| 0.1955
F | 2.2577| 1.7174| 1.6525| 1.6623| 1.7003| 1.7015| 1.6452
Shear 2HG . 3.9959| 3.7167| 3.9176| 3.9494| 4.4149| 4.2875| 4.2287
2HG5 | 6.1348| 5.7845| 6.1109| 6.0245| 6.4337| 6.3675 6.1936
MIU 0.2406, 0.2359| 0.2208| 0.2250 0.2217| 0.2163| 0.2198
Surface MMD | 0.0346| 0.0208| 0.0187| 0.0221| 0.0214| 0.0222| 0.0243
SMD | 3.7191| 3.4251 3.6603| 3.4472| 3.3369| 3.4087 | 3.4913
LC { 0.40421 0.4170| 0.3809| 0.3768| 0.4492| 0.4308| 0.3928
Compression wC | 0.4616| 0.3881| 0.4557| 0.4577| 0.4479| 0.4165| 0.4273
RC 26.7516 | 34.3434 | 32.1828 | 38.3298 | 35.0109 | 37.7672 | 37.8788
Thickness T | 1.3509! 1.2320] 1.2508| 1.2769| 1.1768 | 1.2012| 1.1938
Weight W | 33.0832 | 33.4852 | 33.4883 | 33.4883 | 33.4883 | 33.4883 | 33.4883
KOSHI 6.26 | 579 | 5.47 | 5.65 | 5.97 | 6.03 | 6.11
H.V. NUMERI 239 | 4.05 | 4.66 | 4.23 | 401 | 3.76 | 3.57
FUKURAMI | 5.5 . 6.09 | 6.67 | 6.46 : 6.02 | 574 | 5.75
: ! z r 1 !
THYV T.HV | 2.69 | 3.04 | 3.20 | 3.08 | 3.04 | 2.9 | 2.90

Hand Value & At&3ts, F¢=# ’I‘HV(Total ol EAMEE =AIG(LH 5, 1970), qiEHy &%

Hand Value) = KN-3014 (113, 7443, 1980)l = += 5cycle/sec & #3hg]ch
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Fig. 1. The relation between tensile properies and fre-
quency of repeated deformation for the samples.
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Fig. 2. The relation between bending properies and
frequency of repeated deformation for the
samples. B: Bending rigidity, 2HB: Hysteresis of
bending moment
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