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Calculation of equivalent friction coefficients in V-belt

J. P. Hong

Key Words: V-belt(V] E), equivalent friction coefficients(’d 3 v+ 2 A=), friction coefficients(7H&
Al%), Eytelwein equation(¢}o] @nkQlA]), Tension ratio(’d 2 H]), Initial tension(Z7] ZJ'
&), ISO Standard(ISO 7F2), KS Stansard(KSTF )

Abstract

There are two kinds of method to calculate the equivalent friction coefficients at V groove. One is
to consider the firction in radial direction. The other is to neglect the friection in radial direction. The
values calculated from the two methods is different of which ratio is in the range from two times to
five times. So it is necessary to study which is correct in the view of force equilibrium and machine
design.
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(a)The case with friction force in radial
direction.
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(b)The case without friction force in radial

direction.

Fig.1 Force equilibrium in V groove
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Table 1 Equivalent friction coefficients
according to the angle of V groove when the
friction coefficient #=0.3
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dx e’
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NCIE
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U3
pr/ur 198 192 181 (182 |18

Table 2 Equivalent friction coefficients
according to the angle of V groove when
the friction coefficient z=1.4
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Fig.2 Friction coefficients vs. equivalent
friction coefficients between V-belt and puliey
when V groove angle is a=38"
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(a) The driving pulley moves the belt.



(b) The belt moves the driven pulley.
Fig.3 Mechanism of belt tension in driving
and driven pulley
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(b) The friction force at driven pulley
Fig.4 Belt tension and friction force when
there is not relative movement
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Table 3 Tension ratio in V belt when
actural static firction coefficient x=1.4
are applied
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0.00 180 1.00
0.10 174 0.99
0.20 169 0.98
0.30 153 0.96
0.40 157 0.94
0.50 151 0.93
0.60 145 0.91
0.70 139 0.89
0.80 133 0.87
0.90 127 0.85
1.00 120 0.82
1.10 113 0.79
1.20 106 0.74
1.30 99 0.70
1.50 83 0.66
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