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Development of Plastic DL Pulley for Variable Displacement Compressor

KAl — ARt — Wi 55 R L R
Junichi OHGUCHI Yuichi AOKI Hideki OKA Kouji YAMADA
R E

Yoshihiro TANIMURA

The needs of a variable displacement compressor are high with a view to an improvement regarding fuel cost
saving, power saving, acceleration, and also reducing the ON/OFF shock. Commencing with the European market,
the demand has tended to expand worldwide.

In this report, we describe the development and design of material and shape for a simple structured material
breaking type torque-limiter that is a built-in plastic DL (Damper & Limiter) pulley, and the development of
excellent heat resistance plastic material for the plastic pulley that has achieved a 50% or more reduction in
weight compared with the magnet clutch.
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Fig. 3 Weight reduction trend of pulley for compressor

Table 1 DL pulley specification comparison
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Table 2 Comparison of material required characteristic
for typical plastic

PF PA PAA PBT PPS Steel
Low density O O @) O O X
Dimensional accuracy | O A O A O O
Strength O O @) O O O
Thermal shock A O O O A O
Heat resistance O X X X X O
Chemical resistance O X VAN AN O O
Productivity A O O O O A
Judgement O~aA X A X A
O : Good A 1 Some concerns X 1 Poor
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Table 3 Product required items of plastic pulley.

Section Problem Required item

(1) Crack according to the belt tension| Fatigue strength

~

A o
@ Deterioration because of heat

when belt slips Heat resistant

Crack by the heat stress between
the plastic and the metal

® Fatigue strength

B @ Crack due to retentivity Linear expansion|
shortage of a metallic ring. coefficient
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Table 4 Material development indicator

Problem Material development Means
target value
1. Control of foam | Pyrolysis temperature Review of

=300°C low boiling point agent

Linear expansion coefficient
=30ppm/°C

Optimization of
amount of inorganic filler|

2. Thermal
deformation
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Fig. 27 TG decomposition profile showing blister
formation if developed material
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Fig. 28 Simulation of interfacial amount of clearance
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