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A Study on the Surface Model and Normal and Tangential Forces for
Power Transmission Flat Belts
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Abstract

The normal and tangential belt forces for two types of flat belts are measured and compared.
From friction theory, it was assumed that tangential friction is proportional to the actual contact
area A, and A. is proportional to normal pressure p; i.e., A.ccp*. For a flat belt with cloth
backing, the #=2/3 is obtained for the constant of belt surface model. For a flat belt with
rubber backing, the #=0.9 to n=1.0 is suggested as a surface model constant. The theoretical
eqation developed in this paper showed agood agreement with the experimental results.
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Table 1 Theoretical estimates of n for different
surface models

Surface model n
Identical shperical asperities 2/3
Identical cylindrical asperities 1/2
Identical wedge asperities 1
Spherical asperities with Gaussian height 1
distribution
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Fig. 1(a) Assembly drawing of experimental
apparatus

Fig. 1(h) Experimental machine
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Table 2 Parts list for the belt test machine

@ 150mm ¢ aluminum driving pulley
@ Driven (transducer) pulley
25mm ¢ steel shaft

@ 25mm ¢ steel shaft

® 125mm ¢ torque disk

® Stand

@ 10-turn potentiometer
30:1 gear reducér

® Handle

@ Carriage plate-aluminum
@ Carriage plate-aluminum
@ 16mm ¢ stainless steel rail
@ Stopping block

@ Pillow block-25mm bore
@ Test belt

® Cord

@ Roller

@® Weight (tension)

@ Weight (torque)

& Linear bearing-16mm bore
@ Table
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Fig. 2(s8) Normal force transducer
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Table 3 Specification of test belts

0.4
6 6 Strain Cloth backed abrasive belt
3.6 o Gauges
Width : 25mm
T- 1.2 1 Length : 1520mm
s Backing : Cotton cloth

Backing treatment : Combination of hide glue, phe-
nolic resin and calcium carho-
nate

Grit : 80

Rubber backed flat belt

Width : 25mm
Length : 1420mm
Tension member : Polyester cord(1100°x5)
Fig. 2(b) Tangential force transducer Friction face : Composite of chopped fiber and po-
lychloroprene rubber
Top cover : Composite of chopped fiber and polyr-
chloroprene rubber with nylon strings
(420°)
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