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Injection molding analysis of smart phone camera VCM housing
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Abstract: The injection molding analysis of VCM (Voice Coil Motor) housing for smart phone cameras were performed.
We conducted the analysis in terms of injection molding pressure, the formation of weld lines, flow marks, and flow
patterns. The goal of the analysis was targeted for the prediction of the optimal gate locations. Because the quality of
VCM housing is strongly dependent on the precise control of the camera lens by its nature, we focused on the lens
guiding lanes in the VCM housing. We first calculated the maximum injection molding pressure in terms of the filled
volumes. The injection molding pressure were calculated within 146MPa at about 90% volume filled. We also
investigated the possibility of the occurrence of design-related defects such flow marks, weld lines. Filling patterns
regarding the design of the gate locations were delineated to find the weld lines. Throughout the simulations, the final
deformations of the lens guiding lanes for the VCM housing were calculated. The deformations distribute ranging from
0.5um to 2.50pm, which were used to find the optimal design of the gates.
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Fig. 1 DSLR-like image by dual phone cameras
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Fig. 3 Various multi camera modules
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Fig. 4 VCM housing for phone camera
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Fig. 5 VCM Housing with Sprue and Runner

Fig. 6 Gate Location for VCM Housing

Table 1 Injection molding analysis conditions

Analysis Conditions
Elements 1,073,046
Nodes 214,654
Volume 137,500
Cavity 4
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Fig. 7 Entrance pressure vs. filled volume

Gate 9| %] 0f| [+2 *|CH 22 (Housing)

146428 145.742

119.41

Max. Pressure [MPa]

Casel Case? Case3 Cased Case5

Fig. 8 Maximum pressure vs. gate locations

Table 2 Maximum pressure vs. gate locations
Casel | Case2 Case3 Case4 | Case5

Max. Presssure 131 112 146 145 119
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Fig. 9 Melt front shear rate (1/s) on VCM housing
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