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Injection Molding Analysis for Narrow-Pitched FPC Connectors
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Abstract : The narrow-pitched connectors are of interest for small-scale devices such as smart phones because of theirs
caling. We conducted an injection molding analysis and a warp analysis for 0.3mm and 0.5mm pitch FPC connectors. We
obtained a volumetric shrinkage of 4.344%, a clamping force of 0.2529 tonne, a maximum injection pressure of 76.3 MPa
as optimized molding conditions for the 0.3mm pitch FPC connector. We found that, compared with the traditional
injection molding technique, the injection molding for narrow-pitched connectors comes with distinct features like low
clamping force, high injection molding pressure, and narrow gate size. Adding to the optimization analysis, the deflection
of 0.5mm pitch FPC connector was analyzed as well. A maximum deflection of 0.053mm was calculated, which the
actual deflection of 0.062mm was compared to. The results deduced a relative error of 17%. We conclude that the
deflection analysis along with the optimization analysis can be used as an effective tool to predict the behavior of
narrow-pitch connectors although the relative error may need to improve.
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Fig. 3 Example of Connector Weld Lines
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Table 1 Comparison between Traditional Injection Molding and
Connector Injection Molding

General Connector
Injection Mold Injection Mold

< 15 ton

Clamping Force >15 ton

Simulation 2D recommend 3D
Gate Size >1lmm <lmm
Shear Rate < 1000 sec-1 > 1000 sec-1

Varies from the
recommendation

Manufacturer
Recommend

Temperature

Cooling Sec.~Min. Instant

Quality Monitor Size Measure Tolerance
Weight Functionality

Technology Conventional Modified

Injection Molding | Injection Molding
(Goal of this study)
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Fig. 4 Analysis Model for 0.3mm pitch FPC Connector
Injection Molding
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Fig. 5 0.5mm pitch FPC Connector
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Fig. 6 Deflection Measurement Points for 0.5mm pitch FPC
Connector
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Fig. 7 Pressure Distribution of 0.3mm pitch FPC
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Fig. 8 Clamping Force of 0.3mm p|tch FPC Connector during
Injection Molding Process
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Fig. 9 Volumetric Shrinkage of OSmm pitch FPC Connector
after the Completion of Cooling
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Table 1 Results of Injection Molding Analysis for 0.3mm pitch
FPC Connector

pop| TR LT SR Het | AuEeH BAY | AAFHE
[C] | [C] |[MPa]| [MPa] | [ton] (%]
1 90 310 60.05 76.3 0.2529 4.344
2 90 300 67.59 84.53 0.2795 4426
3 90 320 55.59 69.52 0.2321 6.986
4 80 310 59.37 74.25 0.2456 4.750
5 100 310 57.99 72.52 0.2405 5.499
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Fig. 11 Design Concepts for Gate Location Analysis
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Fig. 12 Results of the Gate Location Analysis
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