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Abstract

This study was conducted to examine the changes of the mechanical properties of the
position in jean slacks during the wear, previously used for the wearing test, which were
subjected to repeated tensile-shearing deformation using a simulated fatigue tester has been
investigated and compared, by calculating both mechanical properties and hand value(HV) of
these fabrics with KES-F system and the by obtaining the THV through these calcutated
properties.

The results are as follows.

1. The fatigue phenomenon of mechanical properties was the LT, 2HB, 2ZHB5, MMD, SMD,
RC values increased, elasticity values of tensile, bending and shearing properties, such as B,
G and compression properties LC, WC were reduced. It was shown, then, that those fabrics
lost their elasticity and became flexible and soft with the increase of fatigue.

2. The hand value and THV; except anterior knee from all part of KOSHI, NUMERI,
FUKURAMI was decreased.

3. The fatigue phenomenon of hand value was different on the position of clothing; on the
position of hip, rate of B, G smaller than other parts and KOSHI was decreased, on the part
of anterior thigh was FUKURAMI was increased, on the anterior knee RC, NUMERI, THV
was increased, on the posterior knee was 2HB, 2HG, 2HG5 showed increasedgreater than any
other part and on the hem of back, MMD was increased, but NUMERI] was decreased.

4. The changing process of mechanical properties in the simulation testing by the fatigue
tester has similar tendency to that of the wearing tester. It is concluded that this testing
method is useful to predict the fatigue phenomena of fabrics caused by wearing,
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Table 1. specification of denim fabrics

s . Yarn number Fabric count Thickness Areal weight
Material fiber | Weave structure (Ne) (varns/in) (mm) (g/m?
cotton 1009% twill 1211 8054 1.3599 330832
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Table 2. Characteristic values of basic mechanical properties and measuring apparatus for denim fabrics

Parameter Description Unit Apparatus
EM Strain at maximum load; Fm=250 gf/cm %
. LT Linearity of load-extension curve none
Tensile neanty ¢ .| KES-FBL
WT Tensile energy gf-cm/cm
RT Tensile resilience %
B Bendi o Py
Bending ending .l'lg'ldlty . gf+em®*/cm KES-FB2
2HB | Hysteresis of bending moment gi-cm/em
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 deg. of shear angle gf/cm
LC Linearity of compression-thickness curve. none
Compression wC Compressional energy gf-cm/em? KES-FB3
RC Compressional resilience %
MIU Coefficient of friction none
Surface MMD | Mean deviation of MIU none KES-FB4
SMD Geometrical roughness pm
Thickness T Thickness at 0.5 gf/cm? pressure mm KES-FB3
Weight w Weight of specimen per unit area mg/cm? Balance
3. AlE by
1) By Salo] &5 !

A

AgA EAAY FAHL AL A 28 F $32
2HlE Fa #5e YR, & 45, oddol, AL
9] uAlEke 20 cmX20 cms] 27 A EE AA 5],
KES-F system(Kato Tech CO. LTD.)®% e| &3}
of A4, TUEA, ADEA, ¢254, TAEH
o A9} Fape] 69 1654 X 5 FASEAW 3
ofl A Fad el o),

4 5 o 54X 9) )44 Table 20), &3 9]
¥ Fig. 19 epiigich

2) eljat M4 _

AEAFY 7% odd B4 A Asziy
g7t 434 KN-1014o] oJs] KOSHI, NUMER],
FUKURAMI 54 Hand value® 4l&3l3, €34
# THV£ KN-3014 %) 4 8-3le] A&z}gich

3) AlEIEo| 2igt o wist

Z-goll o)t 93tate] WalE AwRI] Yg Aoz
28 Azt 700, 1500417k #-& Fo) Az Fe L 3}
of 93 wahe s Eslgic),

B} Anterior knee

ol

' E : Hem of{back
J PR

Fig. 1. Parts of clothing at experiment
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Analysis System V. 6.02) & o]-83}¢] 2} 54 320
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2|3} ¥4 (ANOVA: Analysis of Variance) o2
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Table 3. Mechanical properties and hand values of fabrics after wearing
Parts of Clothing .
Properties F-Ratjo
A B C D E
LT 0.6715 0.6927* 0.6873™® 0.6692° 0.7000"* 0.7091° 0.7760
wT 17.7135 16.2068" 15.9372=® 14.8592° 17.1990° 17.0275%® 0.8259
RT 47.0181 46.7660°° 46.2828% 48.1477" 45_5225" 45.3824° 0.0596
B 0.1822 0.1719% 0.1840°% 0.1535° 0.1889" 0.1882°° 0.2535
2HB 0.1945 0.2170* 0.2351= 0.1963° 0.2446° 0.2234= 0.0826
G T 2.2577 2.1327™® 2.1780° 1.8865" 2.3397% 2.3734° 0.2189
2HG 3.9959 4.5006™ 4 6697 4.4491° 5.1156" 4.8326°° 0.0299
2HGS 6.1348 6.9262%° 7.1380°° 6.6186" 7.4664° 7.0817%° 0.0236
MIU 0.2406 0.2421% 0.2299% 0.2314®° 0.2238" 0.2283% 0.3681
MMD 0.0346 0.0396™° 0.0231*° 0.0399"° 0.0378=* 0.0552** 5.7874*
SMD 3.7191 3.7999° 4.2998% 4.3548°° 5.0433" 4.7052°% 1.2386
LC 0.4042 0.3417"® 0.3458® 0.3341° 0.3444% 0.3856° 1.3243
wWC 0.4616 0.3238° 0.3724° 0.3400™ 0.3440°% 0.3317%° 0.3063
RC 26.7516 36.0647°" 34.5837° 36.9882° 35.3828™ 36 .5940°° 0.0809
T 1.3599 1.2414 1.2939° 1.2378* 1.2549™ 1.2121® 0.1859
w 33.0832 32.0006°° 32.6101° 31.1788" 32.3532% 32.2964* 0.7024
KOSHI 6.26 6.0500°° 6.1800*" 5.6250° 6.3050% 6.4600" 0.5040
NUMERI 2.39 1.6550%* 3.5200*" 1.7750% 1.8400™ 0,4450*® 9.3112*
FUKURAMI 5.56 4.5600**° 5.9850% 4.6450%° 4.8200% 3.7750° 4.8513
THV 269 2.5150" 2.9150*° 2.4750°° - 2.5350%® 2.3450° 6.6696*
Note) B.w: Before wearing, A: Anterior thigh, B: Anterior knee, C: Hip, D: Posterior knee, E: Hem of back
*p<<0.05 **p<0.01 ***p<0.001
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Table 4. Correlation coefficients among characteristics of the denim fabrics

Ko. {NuM | FUK
LT |WT|RT | B |HB| G |2HG |2HGS wMp|sMp | 1 [we | ke | T | w | KO- (b URA THY
LT 100
WT 088 100
RT —0s4|-081| 100
B 088| 075|-089| L0
2HB 08 072)~0%5| 0| 100
G 094] 083/-0%2| 09| 094| 100
2HG 082| 072\-0%5| 092 097| 095 100
9HGS 082 o74|-097 os1| 097| 09¢| 0% Loo
MIU 046) 054|-074| 047| 061| 054| 064| 070| L0
MMD 013 017] 000|-004|-013 —0.00{~007| -011|-002| 100
SMD —01t| 017| 016]-016|-022(-018| —024|~02e|~035| 023| 100
IC 031 025 004 003(—011| 012)—005-006]—016| 02a! 00| 100
WC 054| 051)-085| 078| 086| 072| o82| 08| 058)-030|-021]—034| 100
RC -060(—061| 089|073 ~083]—0.70! ~08| ~081| —070| 014| 024! 037[-081| L0
T 054 052{—085| 078| 088 073| 083 085| 065|—026|-033|—047| 096|-093| Lo
W 084| 080|-076| 0s6| 080 0s8| 078 079| 043]—023|—004| 027 063(-053| 0g1 | 100
KOSHI 094 o079)~082| 096 08| 06| o0ss| 085 03] 003]—009| 025] 083(—058| 062 | 081 | L0
NUMERI ~022|-028| 008|-002| 0.0¢(-008—002| 000|-008|~097|~024|—028| 027|-010] 023 | 035 |~00| 100
FUKURAMI 011 006|-034) 07| 046 030| 03! 042| 023] 090030\ -036] 086|-040| 082 | 045 | 024|080 | 100
THY 011 004|025 03| 038) 02| 031 03¢| 015|089 -028|-020| 056\ -03¢| 051 | 052 | 027! 090 | 09 | Loo
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Tahle 5. Mechanical properties and hand values of samples under constant weight 500 gf/cm?, 1000 gf/cm® and after wearing

Sample 500 gf/cm?

Bw

1000 gf/cm? After wearing

Properties \M

1x10°

5x10°

1x10¢

2104

4X10¢

6x10*

1x10°

5x10%1x10¢

2% 104

4x10¢

6x10¢

A

B

C

D

E

KOSHI
NUMERI
FUKURAMI

6.26
2.39
5.56

5.74
3.95
6.46

5.91
4.01
6.14

5.72
4.32
6.10

5.62
4.80
6.59

5.91
4.20
6.29

5.88
3.90
6.02

5.79
4.05
6.09

5.47
4.66
6.67

5.65
423
6.46

5.97
4.01
6.02

6.03
376
5.74

6.11
3.57
5.75

6.05
1.65
4.56

6.18
3.52
5.98

b5.62
L77
44.64

6.30
1.84
4.82

6.46
0.44
3.77

THV

2.69(3.01

3.04

3.12

3.27

3.10

3.02

3.04

3.20

3.08

3.04

2.95

2.9

2.51

2.91

2.47

2.53

2.34

Note) B.w: Before wearing, A: Anterior thigh, B: Anterior knee, C: Hip, D: Posterior knee, E: Hem of back
¥ <0.001

*p<0.05

**p<0.01
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6.4

KOSHI

NUMER!

FUKURAMI

2.95

29

THY

2,65

2.8

A B C

® after wearing o 1000 gf/cm® m 500 gf/cm? l

Fig. 10. Changed value of the mechanical properties
and hand values under constant weight 500 gf/
cm?, 1000 gf/cm? and after wearing
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