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3D FEM simulation for connector crimping process of wire
harness

S.M.Gu, Z.H.Yin, J.K.Park, H.S.Choi, Y.S.Kim

Abstract
According to the increase of intelligent vehicles many automotive electric components are installed. The wire harness
which connects those also increases. The crimping process for compressing the copper wire bundle into the terminal isa
key process to assure the good quality of wire harness. For the case of inadequate forming condition many shape faifures
such as less-filling, over-filling are happen in the crimping process. Even though the quality of crimping shape is
satisfactory the quality check for electrical resistance of wire harness is sometime not satisfied the qualification due to
large variation of electrical resistance of wire harness under climate test. This large variation is thought to be related with
the malfunction automotive electric system and caused by the internal stress of wire, which occurred during the crimping
process. In this paper we develop the 3D-FEM simulation scheme and design methodology of optimum terminal shape.

Also the effect of terminal shape on the residual stress is discussed.
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Fig. 2 2D(a) and 3D(b) views of the crimped part of
an electric connector

Table 1 Description of the wires

Model Number of | Radius of Area
wires wires(mm) | (mm?)
0.13SQ 7 0.077 0.13
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Fig. 3 2D Finite elements simulation
(a) devided parts (b) simple modeling
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Fig. 4 Stress-strain curve form tensile test

Tabie 2 parameters used in simulation

Terminal | Punch&Die { Wire
Poisson’s ratio 0.3 Rigid body | 0.3
Density . .
8530 Rigid bod 8960
Friction 0.1 0.1 0.05
coefficient

(@ (b)
Fig. 5 (a) with bid in the terminal (b) without bid in the
terminal
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Fig. 6 Load-Displacement curve from 3D simulation
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Fig. 7 Residual stress (a) with bead & (b) without bead
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Fig. 8 3D Finite elements simulation (a) without bead (b)
with bead
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