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MEASUREMENT OF VISCOELASTIC PROPERTIES OF FABRIC FOR

TACTILE FEELING(II)-CREEP
Seong Uk Hwang, Young Ha Kwon, Jae Shik Kang, Yon Kyu Park’, Dae Im Kang'
Dept, of Textile Engineering
KOREA Force Group, Division of Mechanical Metrology
Korea Research Institute of Standards and Science
Kyung Hee University, 1 Seocheon, Kihung, Youngin City, Kyunggi Do

2 o

Voigt Model assumed for creep was used
to obtain the viscoelastic properties of
fabrics in thickness direction and the
governing equation was derived. The
weights were specially designed and
calibrated for constant stress applied to
fabrics and the 1lugm resolution laser
displacement sensor was attached in order
to measure the variation of strain. Ten
fabric samples were used. The few steps
of strain showed according to the internal
structure of fabrics. Also correlations the
Hand Values from KESF with the spring
and damping coefficients were considered.
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Table 1. Weights for creep testing

EE DREL IECEEL (5 EEENE]
1 808 7 56 12.650 ot
2 14 56 12.479 [T
X 56 12.575 210
4 8% 7 56 12.573 ey
12.814 7 12.56 2.6 238
25.645 74 251 25.15 2418
75,884 7.4 25.1 25134 2,09
25.867 4 25.1 25137 0088
25.848 4 25.1 25.198 231
10 | 64352 | 185 62.8 62.971 2772
1 | 64364 | 185 62.8 63.012 3%
12 | 64403 | 185 62.8 §2.88 g
13 | 129.044 7 1254 125.492 0.008
14_| 128.940 7 125 125.64 2.032
15 | 129171 125 125.353 0197
16_| 129.039 7 125 125.85 a1
17 [ 126.706 7 125, 125.626 2021
18 | 648991 | 185 628 628.203 002

AE 9o YYFE SHFS F 23 U
o2 ¢ 3cm 7% Hol A ANA laser
displacementd A& &3 HAEFH} F9 zH
wgozo WYS o 2023t 7St ¢F
< HAEREH FAL FENA creep A E
8 Ao wE Wee g ZFA.
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Table .2 Thickness of Fabrics

05 gf/cm®(50 N/m°)
_|&3L
HAEANF N/m? %4€ A &5 7(mm)
1 48.11 0.5176
2 43.77 0.6128
3 47.74 0.4956
4 45.34 0.4736
5 49.49 0.4736
6 48.57 0.4785
7 46 ' 0.5298
8 49.33 0.6006
9 48.67 0.4688
10 47.38 0.3921
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Fig. 4 Creep curve of thin fabric under
1 gf/cm2 stress (thickness : 0.3921mm)
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Fig. 5 Creep curve of thin fabric under
50 gf/cm2 stress (thickness : 0.3921mm)
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Table. 3 Spring coefficient and damping
coefficient under 1 gf/cm?

G@EA 3R F5E UG
Table. 6 Correlation coefficients of spring,
damping with Hand Value

“® | 1st step [2nd step|3rd step| total
>
e gy |y el | dY (ed | A el | A FUKURAMI |  KoSHI NUMERI
1 30270 | 5082161 | 4061857 | 4997084 | 2004848 | 3675740
2| et 0994333 | 8061876 | 6274650 | 7607751 | 1758035 | 3286471 Spring coefficient under 1
3 | 2664874 | 4221788 | 3063437 | 5497640 | 4051544 | 6042473 | 1189638 | 3167978 o 05502 | 00867 | -0.2292
4 4164003 | 5056770 | 3330263 | 4379295 | 1903721 | 3750712 gi/al stress
5 | 3018206 | 4121058 | 2399160 | 4896203 | 4396708 | 7260878 | 1201178 | 3516800
: 42876 518785.1 | 3810640 | 5251062 | 13003890 | 201665122 | 1558633 | 4700837 Sprin;) Coft/:ﬁciel’lt under 045% | -040a1 | 02018
8| 13317560 14402158] 4841243 | 5678238 | 4200261 | 5623343 | 1848433 | 3665073 gl/af stress
9__ 14151109 | 5354100 | 4855619 | 4865519 | 3062900 | 6409606 | 1363808 | 447dl11 oottt nd
10 | 2957930 | 3026048 | 4523025 | 4523025 | 3266319 | 5488722 |980429.3| 3233456 Damping icient under 05927 0.4916 -0.2347
1 gf/ced stress
Table. 4 Spring coefficient and damping D“"W:Og (;/:fﬁcti:: under| 0649 | -04956 | 0.1787
. g stress
coefficient under 50 gf/cm2
** [1st step |2nd step|3rd step| total
'Y
aras L TR R N R 6.4 &

—

4414975 | 6361979 | 5466150 | 7876735 | 5288388 | 12284948 | 1491340 | 8068151
3318063 | 4990367 | 3363829 | 5440658 | 5141030 § 16477008 | 1173547 | 7088221
5775608 | 7158364 | 6808043 | 8065183 | 6434766 | 11380627 | 2394185 | 9785033
3314261 | 4400013 | 3704697 | 9772900
4781914 | 7011243 } 5921156 | 9651485 | 7867020 | 11732874 | 2064573 | 8854126

Dle|wleia|awirn

3965397 | 5614200 | 4130894 | 8204834
3161499 | 5561502
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Fig. 6 Relation between spring coefficient
& FUKURAMI under 1 gf/cm’
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Fig. 7 Relation between damping coefficient
& FUKURAMI under 1 gf/cm?
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ig. 8 Relation between spring coefficient
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Fig. 9 Relation between damping coefficient
& FUKURAMI under 50 gf/cm’
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