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Weight Reduction for Compressor Brackets

Soon Ki Kwon*

Abstract

which is to increase fuel consumption rate

analysis and engineer's intuition for optimal design.

Key Words : Exciting force(7}%1), Static stress analysis(%J 2]-5-
(LFA5<), Weight reduction(7 23}
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According to the developments of automobile industry, a technology has been studied in a point of view of environment,
. Especially it is well known that a weight reduction is one of the main
technologies to increase the fuel consumption rate and, also to decrease the cost of manufacturing. This paper presents

the method for reducing weight of bracket, which connects air conditioner compressor to engine, based on dynamic stress
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Fig. 1 Flow chart for analysis system

Table 1 FE model for initial design

No. of node 7,702

No. of element 5,888

Hexa 4,990

Element type Penta 890
Tetra 8

Fig. 2 FE model of compressor bracket
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Table 2 Material properties of FCD45
(Unit : Kgf/mm®)

Property Comments
Young' modulus 17500
Poisson' ratio 0.29
Tensile strength 45
Yield strength 30
Fatigue strength 21
Allowable fatigue 126 60% of fatigue
strength strength
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Table 3 Natural frequencies comparison to test

(Unit : Hz)

Ist

2nd

3rd

Analysis

1734

2428

3211

Test

1735

2405

3288

Error(%)

0.057

0.947

2.39

| Analysis
—

Test

3rd Mode ( 3288Hz )

Fig. 3 Mode shapes of bracket
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Von Mises Stress
unit : kgf/mm”"2
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Fig. 4 Static stress distribution

Table 4 Loading condition for dynamic stress analysis

Loading condition

» Frequency of excitation : 250Hz
P Acce. of excitation : 30(g) for fore/aft, up/down, right/left
» Static load(belt tension & torque)




Von Mises Stress
unit : kgf/mm”"2
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Fig. 5 Dynamic stress distribution
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Table 5 FE Model for updated design

No. of node 4,643

No. of element 3,096

Hexa 2,379

Element type Penta 717
Tetra 0

Mass of bracket (Kg) 2.23
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Fig. 7 Static stress distribution for updated bracket
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Von Mises Stress
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Fig. 8 Dynamic stress distribution for updated bracket

Table 6 Static stress comparison to dynamic stress

(Unit : Kgf/mm®)
Static Dynamic
Initial Updated Initial Updated
Weak point 0.75 1.55 2.87 435
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