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Fabric friction as affected by different human skin

WANG Xu, LIU Ping, WANG Fumei
(College of Textiles, Donghua University, Shanghai 201620, China)

Abstract In order to investigate the dependence of friction properties on gender and body parameters,
friction experiments between fabrics (a group of woven fabrics and a group of knitted fabrics) and 20
volunteers’ (10 male and 10 female ) inside forearm skin are carried out with a fabric-skin friction tester.
It is found that there is a significant difference of friction between female and male skin when rubbing with
some fine and smooth fabrics. The dynamic friction between female skin and fabrics are significantly
larger than the male’s. Gender difference basically has no influence on the coefficient of mean deviation
of the dynamic friction between fabric and skin. In addition, there are not any significant differences of

friction and their coefficient of mean deviation between fabrics and skin in terms of human body height,
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weight, age and body mass index within 20 —30 age group.
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Tab.1 Specification of

experiment woven fabric

W/ (B (10 em) ™1)

T/ LR tex

WSS HRR e P LUPHL JEEE/mm (gm~?) ) o JEA}
1* T4 470 400 T8 0.237 77.67 10.0 10.0 "y K 2
2# RA% 1 200 580 5H#3 k&g 0.227 73.27 4.0 4.0 REY
3* o B A 440 340 T8 0.091 64.71 7.8 7.8 K
4* HEMOELS 570 389 &t 0. 646 87.13 10.0 11.4 vi
5% I 94 480 280 L 0.321 97.43 13.0 13.0 i
6* YRR AR 310 250 S 0.383 135.79 27.8 27.8 RIS

F2 HEAMKENERSH
Tab. 2 Specification of experiment knitted fabric
b DL/ (5 om) ) s LR /o W, et fex Fikt
Y% i (g'm™")
7* 90 75 44t 0.384 108. 63 16.7 YA
8* 150 180 WY LA 1.058 264. 99 17.8 =
9* 142 74 “V45t 0.774 231.32 14.7 coolmax %7 £T 2
10% 104 90 1+1 B4 0.790 179. 31 22.2 K
11* 120 90 i r45t 0.718 189. 88 21.8 WARIR L2
12* 140 90 444t 0.724 221.02 19.7 KL L2
TSI I AR AL 2R PTT K22 LR H 8.3 tex/72 1,

1.2 SLIG&H

SCHAT, TS EE AR (20 £2) °C A
JEH (50 £5)% i 16 E 3 858 v w2k, H oy B 332
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Fig. 1 Schematic of friction
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2120 BT SR AR . W1 R B, 2otk
21 B JIRA5 (Rl — ML 4 sl R 458 3 P P4 (B 3k e T 55
PE (S WA 3 B2 2 51)) , PR R 2 (18 +
4) % WLAY 55 Lo BT A Bl EE 5 7 00T A7 A
G 2e 5, AL 120 MR 6 24, BF 8 S
10 {3755 Lok BORR A S EE 45 3 o3 A 2 A s A
PR BEAT — SR RY ¢ K, SR DA 3 MY iRJR 2 4.
s 7R, X FX 6 RHLAY, £ 0. 05 B I E 1K
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Gt E X bR EERE SR (p>0.05) ,RIH L
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Tab.3 ¢ test results of dynamic friction between woven

fabrics and male/female skin

e

Al 1o os KB
L {E/cN 2%/cN 0,05 T3 » {8
17k 4.05 0.930
# 1. 848 0. 081
1"-M 3.43 0. 500
2%-F 3.97 0. 644

2.395 0.028
2%-M 3.36 0.475
3°-F 3.57 0.613
# 3. 104 0. 006
3"-M 2.88 0.342
4*-F 5.29 1. 099

1. 647 0. 117
4% M 4.65 0. 541
5%-F 5.07 0. 994
* 2.137 0. 047
5%-M 4.25 0. 699
6*-F 5.56 1,110

1.721 0.102
6*-M 4.82 0.798
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S ZEAN ) AR 22 AR IR B | 2 B K 3 T Y
HUBEFEIE , AT 210 (9 SO AS A AL, B IR TG
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Tab. 4 Impact of gender on coefficient of mean
deviation of dynamic friction between woven

fabrics and male/female skin

ARl I fE/ %
#

FRUEZE/ % to, 05 Ko 8 p1a

1*-F 0.569 0. 158 —0.425 0.676
1M 0.628 0. 401

#

2%.F 0. 567 0. 249 -0.052 0.959
2 M 0.573 0. 264

#

3*F 0.786 0.336 1.312 0. 206
3t 0. 603 0. 285

#

4% 0. 766 0.290 0. 280 0.782
44 M 0.732 0.251

#

5% F 0. 684 0.370 0.215 0.832
St 0. 655 0.212

#

6*-F 0. 949 0. 301 2.246 0.038
6% -M 0. 680 0. 230

2.1.2 48

P, 10 Lotk (F) ZR I 10 47 55
PE(M) BIEE S 6 P21 dmdi sl T 120 45z k-
LU R R, A5 3] 120 AN sh B Se g 25 R, Xt
Po & B RS T ) 2 R 21 B R S ) — i 24 Bl
EERFEEIL B AR (14 £7)% (ZWERS 1)
250 E WS B Lok i KB s BEE P
HERGES . T, 17 BRI 22 5 X 4 219 ik
JUR B B EE 48 g HEAT — SO R ¢« AR, WS, S5
IR, TE0.05 (1) FHEKSE TR, 9" 10" 48U 5 5 £
PER R BB I A St B L LB E R
(p <0.05) , 2ot Bz ik 5 21 8h EE 488 0 1) 7 24 1A B

BRT BRI, 07" .8 1R 12° 8 5 5 &
PE B IR Bl R 488 0 A e it R R T 2 S
(p>0.05) , FRWIH: 5 22 7 %5 5X 4 FhT 2191 o) B
BT K
RS5 HEMEE/ LERBKHEZNN KRR
Tab.5 ¢ test results of dynamic friction between

knitted fabrics and male/female skin

@EEU EF‘i/%!m/CN *%YEE/LN L. 05 *@3@ P ﬁ'—T
#
7K 1.94 0.403 0.721 0. 480
7% M .83 0.303
#_F
8"-F 221 0.517 0. 764 0. 455
8%-M 2.07 0.262
#
9°-F 2.28 0.400 2.344 0.031
9%-M 1.95 0. 196
#
10%-F 1.59 0.318 5 650 0016
10%-M 1.28 0.174
#
H-F 2.23 0.436 2.092 0.051
1M 1.90 0.233
12%F 2.23 0.371 e o 124
12¢-M 2.01 0.221
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e gz 04, SR R T H A7 4T A2 S T e R B
I R S (R ARIZ LU BE 4R 7 L 107 21
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SUW A S TR A 170 480 3% . e A B 4 T AR R

B a3 5 Lo Bk BT 4N sl EE A5 -3
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Tab. 6 Impact of gender on coefficient of mean
deviation of dynamic friction between knitted

fabrics and male/female skin

[zl TYE/ % bRiEZE/ % 1o, o5 L 58 pfA
#
77K 118 0.438 0.129 0.899
7*-M 1. 14 0.987
#
8% F 0.85 0.293 0.215 0,832
8% M 0.82 0.268
#
9* F 0. 10 0. 451 0.926 0.367
9% M 0.81 0. 462
#
10*-F 0. 90 0.337 1353 0.193
10%-M 1.06 0.219
#
11*-F 0.82 0.223 0,378 0.710
1*-M 0. 89 0. 468
#
12¢F 1.27 0.315 L 76 0.095
124-M 1.01 0. 346
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