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of Automobile Wiring Harness System using CAE Analysis
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Abstract

Recently an automobile industry is concerned about an automobile wiring harness system. It means that
development of component modules is on the increase. An importance of the connector in one part of the
modules will be enhanced. A connector is made of P.B.T. (Poly Butylene Terephthalate). PBT is resistant to
the high temperature. This paper deals with thermal strain of connector. According as temperature increase,
effects of the temperature and thermal strains give an analysis of the deformation using ABAQUS. This
apparent thermal strain results actually from the variation of temperature. Being based on this analysis,
axiomatic design applies to design parameters of the connector. As compared with CAE analysis, a
performance improvement makes certain of the truth of the matter.
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Fig. 2 2-D Connector and Design Parameters
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Table 1 Functional requrement in connector

FRy, Decrease thermal stress at part A

FR,, Decrease thermal stress at part B

FR,, Decrease thermal stress at part C

FR,, Decrease thermal stress at part D

Table 2 Design Parameters in connector
DP DR, DP, DP,, DP,,

Lengths of A B C D
connector
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Fig. 3 Initial design of connector (2-D)

Fig. 4 Initial design with mesh (2-D)
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Fig. 5 Flow chat in analysis

42 Z=7| B2do| s ZAm|
421 2= 4 Z3f
LEEEL AL Table 2 o ¢ PBT.Y 24
A} 9R, R LEs} 303K, 313K, 4] AT
300 A7t 2 257 v R = kS A5
Fig. 6 & 7El9 2% sf4jo]™ Fig. 7-& A3t
of W oA 2EREE YERA 9l
422 439 oM 21t
o8 A2 ARkl weElk 2 mEoA de
en BEE Qesel 48 4L HAT. B
A& Table 3 ¥ S U3HAl, mesh = sA3HA A
A &k A 300 A7 ARSI
ABAQUS & ©] &3t afjAle A sljA]itofel whetbA
EEORINEEEAE SRR s S RS
& 44 ANk Fig 8 & AdEe £
&4 Aol Fig. 9 & AlZte] wWE mEolA §
HRES e glvk
Table 3 Properties in P.B.T.
Density 1.34
Thermal Conductivity 0.18
Specfic heat 1170
Modulus of Elasity 1.93x10°
Poisson’s ratio 0.38
Thermal expansion 108x107°
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Fig. 7 temperature distribution of nodes
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Fig. 8 Stress distribution of connector
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Fig. 9 Stress distribution of nodes
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Fig. 10 Advanced design of connector (2-D)

Fig. 11 Advanced design with mesh (2-D)

Fig. 12 temperature distribution of connector

529

25000 —

200400 f— —

Totrpetatims
|

150.00

100.00

50.00

L A B
[

Y T T R R B

0.00 0.20 040 0.60 0.80 1.00 [x10'|
Time

Fig. 13 temperature distribution of nodes

Fig. 14 Stress distribution of connector
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Fig. 15 Stress distribution of nodes
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Fig. 16 Stress distribution of designs
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