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Development of V Belt Pulley Design/Analysis System
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ABSTRACT

A V belt pulley is widely used in automotive industry. More than four pulleys in one automobile are used,
such items as crankshaft, water pump, air-con compressor and power steering pump. Although the shape and
usage of pulleys are very simple, the design evaluation of a pulley design is difficult because the load conditions
and the installation environment are complicated. So, we formulated the design evaluation for the V belt pulley
by using CAE system, which enables to develop a design automation system.

By using this system, an engineer can evaluate a pulley design easily without any painstaking effort, such as
consideration of the complicated loads and CAE activities. Also the system helps to accumulate the design
experience of a company, which guides the optimum design based on experience.

Fa71e80] : Pulley(EF2]), V belt(V ME), Analysis(3]4]), Design(AdA]), System(A] 2}

Nomenclature belt, N/'m

T, :tension in tight side, N R  :normal force per length at contact surface
Ts  :tension in loose side (or slack side), N with a V belt, N/'m
T. :effective tension, N N :number of grooves of a V belt
W :reactive force, N B  :angle of groove, radian
¢ :angle of contact, radian F  :centrifugal force of belt per length, N/m
n  :revolutions per minute, rpm p :friction coefficient between a belt and pulley
v :tangential speed, m/s Lmax cmaximum friction coefficient between a
P :transfer power, kW belt and pulley
R, :belt mean radius, m g'  :equivalent friction coefficient between a
w  :weight of belt per length, kgf/m belt .and pulley . )
Q :force per length at contact surface with a g  :gravity acceleration, kg.m/s
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Table I Engineering data for analyzing the pulley

Data item Specification
Initial tension 700N
Contact angle 88 deg
Transfer power 3kW
Revolutions per a minute 3000 rpm
Yield strength 270 N/mm’
Number of tightening bolts 4
Pitch circle diameter of bolts 45 mm
Specification of bolts Mbx 1
Tightening torque 10 Nam
Bracket diameter 55 mm
Contact lines N
with a V belt o
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Fig. 5 Section profile of a pulley
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