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Development and Application of Deformation Simulation for Injection
Molding with Insert Terminals

L
Keigo ASANO

In late years, automotive electronic control systems have been successively progressed to improve fuel-efficiency,
safety, etc. of vehicles. The progress has been strongly supported by various sensors. The sensors have metal terminals
for electrical connection and a fragile and environmentally-susceptible sensing unit, and the sensors are mounted at
environmentally severe locations. Accordingly, they are sealed with resin for mechanical protection and waterproof. For
the resin sealing with insert terminals, usually thermoplastic resin is used as an injection molding material. In the new
product design stage, insertion injection molding using thermoplastic resin sometimes caused the critical problems that
metal insert terminals deformed in the molding die cavity because the thermoplastic injection molding has high
pressure and shearing force during molding processing. When the terminal deformation and molding pressure can
be estimated by using CAE simulation in the design stage, those problems can be solved. Accordingly, for that
purpose, we have performed the visualization of molding process using original transparent die, development of
simulation program, and application of the simulation to experimental samples and actual products.

Consequently, as the first step of CAE simulation development, data of actual products did not match well with
simulation data however data of simple experimental samples matched well with simulation data. Moreover, it
is found that the developed CAE simulation is available to be used for the qualitative deformation estimation.
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Fig. 1 Schematics of die cavity for test piece

Fig. 2 Photos of insertion terminal deformation
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Fig. 3 Flow chart of simulation
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Fig. 4 Deformation comparison between experimental
samples and CAE simulation
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Fig. 5 Time change of deformation
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View A

Fig. 6 Image of the simulated product sample: external
form and insertion terminal

Product : Photo by Soft X-ray

CAE result -

Fig. 7 Deformation comparison between actual products
and CAE simulation
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