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Frictional Characteristics Between Same Fabrics

Jung Whan Park” and In Hyun Kim®

1) Dept. of Clothing & Textiles, Dong Eui University, Busan, Korea
2) Dept. of Textile Engineering, Pusan National University, Busan, Korea

Abstract : In this study, the correlations of the two frictional testers have been investigated; one is the KES-FB4 system,
the other is the Fabric-on-Fabric Frictional tester which was devised by authors. According to the results, the correlation
between the frictional coefficients measured by the two testers has been shown highly as the load increased. But the
effect of roughness of fabric surface was not clearly revealed in this study. The frictional characteristics of fabric woven
from filament yarns were different with those of fabric woven from spun yarns. And , like the other materials, the effect
of load on fabrics used in this experiment was related with the frictional force between two fabrics. The frictional behav-
iors, however, were obviously different with harder material because the frictional coefficients were not constant as the

load increased.
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Table 1. Characteristics of specimens
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Sample

Weight

Warp yarn Weft yamn

No Fiber content Weave structure ( g/mz) count count warps/in Weft/in
F1 100% polyester plain 11.0 SD75 SD190 100 77
F2 100% polyester plain 11.4 SD85 SD75 197 113
F3 100% polyester plain 11.7 SD105 SD75 195 94
F4 100% polyester plain 17.5 SD130 SD150 184 73
F5 100% polyester plain 10.6 SD75 SD75 186 93
F6 100% polyester plain 12.8 SD85 DTY150 197 96
F7 100% polyester plain 18.1 SD130 DTY150 180 82
F8 100% polyester plain 249 SD195 DTY150 152 79
F9 100% polyester plain 27.2 SD195 DTY150 153 67
F10 100% polyester plain 10.2 BY50 SD75 292 104
F11 100% cotton plain 12.4 20s 20s 60 60
F12 R/C plain 9.1 30s 30s 68 68
Fi3 100% cotton plain 12.1 30s 30s 90 70
F14 100% cotton plain 12.6 21s 21s 90 50
F15 100% cotton plain 9.3 40s 40s 133 72
F16 100% cotton plain 9.6 CM30s CM30s 75 75
F17 100% cotton 3n 273 5.5s 5.5s 56 38
F18 100% cotton 2/1 29.5 5.5s 5.5s 62 39
F19 100% cotton 21 25.1 CM16s CM16s 106 69
F20 100% cotton 21 28.3 7.5s 7.5s 74 52
F21 100% cotton 21 28.7 7.5s 7.5s 74 52
F22 100% cotton 2R 20 25.68 25.1s 83 74
F23 100% cotton 22 215 29.77s 29.75s 76 75
F24 w80/p20 1/4 24.6 31.35s 31.35s 130 82
F25 w50/p50 212 23.1 28.71s 41.78s 118 113
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Fig. 1. Fabric-on-fabric frictional tester.
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Displacement
Fig. 2. Diagram of frictional force-displacement by fabric-on-fabric
frictional tester.
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Fig. 3. Correlation between frictional coefficient! of fabric-on-fabric friction and MIU1 for the warp direction under the load of S0 g 125 g, 300 g,
500 g, 600 g and 700 g.
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Fig. 4. Correlation between frictional coefficient2 of fabric-on-fabric friction and MIU2 for the weft direction under the load of 50 g, 125 g 300 g, 500
g 600 g and 700 g.

Table 2. Regression relation between MIU1 of surface tester and o gEHYP o2 Qe B TAIT Y AEo) WP

frictional coefficientl (w/w) of fabric-on-fabric Hojdogd FHEF] 7K IR% QR & 7fRRA, 2B
Load Regression Equations Reg. Corr. T8 AR T AR 9L vA S e 9UEY B}

Coefficients. Coefficients

HasoiA 3, 2 A3t HEo| solidel) B} 77MIE7) wiol

B im0k o 23 47T W KESFBAO) oI¢ M85 24PEA
g =-0.38x" + 6.6Ux - 0. . g 2 3 5

300 g y=-1287x*+9.11x-053  0.86 0.85 o B PHATE SAgoRA 9N T8 SHAE oles
500 g y=-12.58x2+901x-0.59 091 0.90 M T AR PEASE 3T £ A2 NETH IR o
600 g y=-14.41x*+9.30x - 0.60 091 0.89 g WFES ARFeEA Bt AYI A&z AA) THNA

700 g y=-1146x"+793x-047 093 0.92 8] H7PsAe HaZ Aoleln AzEr)




Table 3. Regression relation between MIU2 of surface tester and
frictional coefficient2 (t/t) of fabric-on-fabric

. . Reg. Corr.
Load Regression Equation Coefficients Coefficients.
50 g y=12.84x"-1.93x +0.83 0.76 0.75
125 g y=-4.68x"+5.59x - 0.10 0.77 0.76
300 g y=-5.55x"+541x-0.15 0.82 0.81
500 g y=-11.21x+8.12x-049 091 0.89
600 g y=-854x"+6.85x - 0.38 0.89 0.88
700 g y=-1301x’+8.77x-0.57 090 0.88
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Fig. 5. Relation between MIU and SMD for the fabrics woven from spun
yamn.
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Fig. 12. Relationship between frictional coefficient and pressure for the
fabrics woven from spun yamns.
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Table 4. Experimental values of n and ¢
Static friction Dynamic friction -
Sample WIW WIT T W WIT TIT
n C n C n C n C n C n C
Fi 0.83 -0.050 0.85 -0.13 0.87 0.22 0.89 -0.09 0.85 -0.16 0.85 0.22
F2 0.83 0.322 0.98 -0.27 0.79 0.36 0.83 0.28 0.98 -0.30 0.78 0.33
F3 0.83 0.258 100 -0.35 0.79 0.41 0.85 0.21 0.98 -0.39 0.77 0.39
F4 0.93 0.065 0.92 -0.22 0.83 040 0.94 0.03 0.92 -0.25 0.82 0.37
FS 0.97 -0.060 0.94 -0.03 0.97 -0.00 0.98 -0.14 1.01 -0.22 0.99 -0.12
Fé6 0.94 -0.003 0.99 -0.45 0.94 0.12 0.95 -0.05 1.05 -0.62 0.94 0.07
F7 0.96 0.042 1.1 -0.50 1.01 -0.19 0.92 -0.003 1.16 -0.64 0.95 -0.18
F8 0.94 -0.132 0.85 0.07 0.90 -0.09 0.96 -0.21 0.88 0.003 0.92 -0.16
Fo 0.82 0.302 0.90 0.08 0.84 0.16 0.82 0.25 0.91 0.04 0.85 0.13
F10 1.01 -0.365 0.84 -0.39 0.89 0.16 1.03 -0.44 0.90 -0.53 0.88 012
F11 0.76 0.231 0.76 0.19 0.82 0.03 0.71 0.19 0.73 0.18 0.83 -0.01
Fi2 0.72 0.241 0.82 0.05 0.74 0.27 0.72 0.16 0.80 0.02 0.67 0.28
F13 0.66 0.329 0.79 0.01 0.75 0.10 0.64 0.28 0.74 0.02 0.70 0.10
Fi4 0.68 0.307 0.76 0.13 0.72 0.27 0.69 0.21 0.73 0.11 0.74 0.13
F15 0.70 0.302 0.78 0.11 0.76 0.21 0.69 0.23 0.79 0.04 0.73 0.16
F16 0.65 0.531 0.83 0.23 0.69 0.40 0.60 0.48 0.86 0.15 0.70 0.32
F17 0.73 0.116 0.72 0.08 0.76 0.12 0.78 -0.05 0.71 0.05 0.78 -0.02
Fi8 0.77 0.035 0.82 -0.09 0.84 -0.00 0.81 -0.10 0.86 -0.21 0.83 -0.08
F19 0.75 0.191 0.77 0.09 0.77 0.21 0.75 0.11 0.79 -0.004 0.80 0.04
F20 0.73 0.076 0.80 -0.05 0.76 0.13 0.77 -0.06 0.78 -0.07 0.76 0.06
F21 0.67 0.345 0.69 0.25 0.70 0.30 0.67 0.24 0.71 0.15 0.72 0.16
F22 0.70 0.352 0.62 0.49 0.65 0.45 0.70 0.28 0.60 0.47 0.65 0.35
F23 0.66 0.522 0.72 0.37 0.71 0.38 0.65 0.48 0.69 0.35 0.69 0.36
F24 0.76 0.384 077 0.34 0.79 0.30 0.73 0.39 0.76 0.33 0.78 0.29
F25 0.66 0.337 0.70 0.23 0.83 0.19 0.70 0.27 0.72 0.18 0.80 0.17
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Table 5. Linear correlation between n and C of static friction in each
direction

Linear correlation equations Corr. coefficients

wiw n=-0.44C+0.87 -0.83
wit n=-0.36C+0.84 -0.70
t n=-0.39C+0.89 -0.72

Table 6. Linear correlation between n and C of dynamic friction in
each direction

Linear correlation equations Corr. coefficients

wiw n=-0.45C+0.84 -0.86
wit n=-0.40C+0.82 -0.73
t/t n=-0.34C+0.84 -0.67
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Fig. 16. Relationship between frictional coefficient and coverfactor
under the load of 50g, 125g, 300g, 500 g, 600 g and 700 g.
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