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Quality Improvement for Crimping Process of Electrical
Connector Using FEM Analysis
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Abstract

This paper covers finite element simulations to evaluate the terminal crimping process of automobile electrical
connector. Crimping is a classical technology process to ensure the electrical and the mechanical link between a wire and
a terminal. Numerical modeling of the process is helpful to choose and to optimize the dimensions of the crimping part of
the connector. In this paper, we discuss a 2D simulation of the crimping process, using explicit finite element methods
(ABAQUS/Explicit) and we compare the results with experimental data from the industrial process of crimping (crimping
height, crimping width and compressibility). The explicit method is preferred for the modeling of multi-contact problems,
in spite of the quasi-static process of crimping. As compared with CAE analysis, a performance improvement makes

certain of the truth of the matter.
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Fig. 1 (a) Thermal impact test and (b) humidity test
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Fig. 2 Terminal system of electrical connectors
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Fig. 3 3Dview of the crimped part of an electric
connector

Table 1 Description of the wires

Number of Radius of Area
Model ) .
wires wires (mm) (mm2)
AVSS2.0 37 0.13 1.9644 (b) Shape of assumption
Fig. 4 Cross-section shapes after crimping
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Table 2 Material components properties

Cu(%) | Zn(%) | Pe(%) | Pb(%)

Terminal (Brass) 68 31.9 0.05 0.05

Wire (Copper) 99.3 0.3 0.2 0.2

Fig. 5 Dimension of terminal for AVSS2.0 wire model
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Fig. 6 Stress-strain curve form tensile test
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Fig. 7 Finite elements simulation model

Table 3 Parameters used in simulation

Terminal Wire

Poisson’s ratio 0.30 0.30
Density 8530kg/m? 8960 kg/m?

Friction coefficient 0.15 0.10
Crimping velocity 0.25mm/sec | 0.25mm/sec
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Fig. 8 Shape of final 2.30mm crimp height

Table 4 Compressibility after crimping

Area (mm2) | Compressibility
Simulation 2.0685 105.3%
Experimentation 2.0124 102.4%
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Fig. 9 New dimension of terminal for AVSS2.0 wire
model crimping

Table 5 Compressibility after crimping
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Table 6 Specifications of resistance change

Area (mm2) | Compressibility
Simulation 1.5715 80%
Experimentation 1.5824 80.2%
W=3.25

H=1.95

(a) Result of simulation

W=3.20

(b) Result of experimentation
Fig.10 Shape of final 1.95mm crimp height
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Fig.11 Comparison between resistance change of
original model and modify model
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