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Study on warpage deformation and residual stress of
automotive connector with metal inserts

YAO Jianchong, LIAO Qiuhui, ZHU Lukun
(School of Materials Engineering, Shanghai University of Engineering Science, Shanghai 201620, China)

[ Abstract] Aiming at the problems of warpage deformation of automobile connectors, the mechanical stress model is established
and the residual stress distribution inside the plastic parts is studied based on Moldflow and ANSYS software. The causes of uneven
shrinkage and inserts” deformation are found. The maximum deformation amount in the Z direction is obtained. Furthermore, the
injection molding process parameters are optimized, so that the overall warpage deformation in the Z direction of the product meets
the design requirements. This study provides an effective guide for warpage and residual stress analysis of similar injection molded

parts with metal inserts.
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Fig. 2 3D model of the automotive connector
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Fig. 3 Pressure—time diagram
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Fig. 4 Volume shrinkage cloud map
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Fig. 5 Single insert stress loading diagram
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Tab. 1 Partial stress data of single insert

& 1 2 3 4 5 6 7 8 9 10
Z-/MPa  9.476 10.57 11.31 11.98 12.91 13.22 13.94 15.16 15.82 16.00
Z+/MPa  9.045 10.64 11.32 11.98 12.89 13.46 13.87 15.29 15.76 16.01
Y-/MPa  9.259 10.67 11.17 11.93 12.56 13.35 14.05 14.57 14.33 15.17
Y+/MPa  9.166 10.58 11.35 12.01 13.13 14.26 14.95 15.68 16.26 17.53
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Fig. 6 Total deformation cloud map
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Fig. 7 Z-direction deformation cloud map
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Fig. 8 Z direction dimension measurement chart
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