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ABSTRACT

In order to evaluate the reliability of an auxiliary
belt system consisting of a Poly-V belt and the
auxiliary equipment driven by that belt, it is necessary
to measure belt tension fluctuation that becomes an
input load to the auxiliary component parts. This
study proposes an example of a measurement method,
clarifies the conditions that increase belt tension
fluctuation in the actual use condition, and describes the
engine running condition when substituting the actual
vehicle running condition with an engine bench. The
proposed measurement method enables measurement
with the engine in the actual vehicle condition, and
does not require changes to the auxiliary belt layout.
Strain gauges are adhered to the auxiliary part adjacent
to the span where the maximum belt tension fluctuation
occurs, and the strain due to the belt tension fluctuation
at that position is measured. The measured strain is
then converted to the belt tension fluctuation using the
calibration equation of belt tension and strain. In order
to substitute actual vehicle tests with evaluation by
engine bench tests, it is necessary to apply the running
condition that results in the maximum belt tension
fluctuation as the measurement condition. This requires
measurement in the engine starting and compressor
on/off conditions, which are transient conditions unique
to an actual vehicle, in addition to the condition in
which the engine speed is increased at the engine full
load plus auxiliary maximum load.
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Table 1 Measuring engine specifications
Part Specification
Engine Higher crankshaft angle acceleration engine

of same belt layout engine series

Transmission

Lower crankshaft axis inertia of all
transmission applications

For firing engine bench, lockup clutch tight
condition

Auxiliary belt

Belt length lower tolerance

Auto tension

Spring force higher tolerance

Damping force higher tolerance

AC generator

Higher volume of same belt layout engine
series

Compressor

Higher refrigerating capacity of same belt
layout engine series

Table 2 Engine and auxiliary load conditions of firing

bench
Equipment Load type Condition
. Continuous
Engine load full load
Bench AC generator Continuous
full load
Auxiliary load -
Compressor Continuous
P full load

Table 3 Engine and auxiliary transient load conditions

Equipment Load Type Condition
Engine start
Put in gear
Raci
Vehicle g

Torque converter
stall condition

On-Off
On-Off

AC generator
Compressor

Auxiliary Load
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