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Abstract : In order to address the issue of short shot and warping deformation of the protective shell of automotive electronic
control unit (ECU) in the injection molding process, the gating system of the mould was optimized to solve the problem of short shot
in the initial trial mold. Subsequently , optimizing the mould cooling system, a separate cooling channel was established for the larger
warping deformation caused by uneven cooling, and the temperature of the cooling fluid was appropriately increased to reduce the
temperature difference between the inner and outer sides of the thin-walled plastic part. After the optimization of the cooling system,
the warping deformation caused by uneven cooling decreased from 0.263 2 mm in the initial design to 0.161 7 mm, reducing the
deformation by 38.6% compared with that of before the optimization. Finally, the melt temperature, mould temperature, holding
pressure, holding time, and cooling time were selected as the influencing factors, then the Taguchi orthogonal experimental method
was applied to optimize the molding parameters by using Moldflow analysis simulation software. Combined with range analysis,
effects of these parameters on warping deformation were explored, and the optimal molding parameters were determined. The results
indicate that the holding pressure has the most significant effect on warping deformation. Under the optimal molding parameters,
namely, 275 °C melt temperature, 100 °C mould temperature, 90 MPa holding pressure, 10 s holding time, 35 s cooling time, the
maximum warping deformation of the ECU shell is reduced from 1.331 mm (in the initial design) to 0.955 4 mm, representing a
28.2% decrease compared with that of before optimization.

Keywords : automotive electronic control unit ; injection molding ; short shot ; wraping deformation ; Taguchi orthogonal
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