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ABSTRACT

This study investigates the injection molding of a plastic rack gear and focuses on deflections in the part.
The causes of deflections were found and resolved through a trade-off study by injection molding analysis.
Based on a warpage analysis, the fiber orientation was found to be a dominant factor in the occurrence of
deflections. Changes in the part design and various injection conditions were analyzed for their effects in
reducing deflections. Based on the trade-off study, a new part bottom design, injection time, and melt
temperature were recommended. A trial injection was done for the new plastic rack gear, and measurements
showed that its flatness surpassed that of the original part and met the specified requirement. The short
injection time, low melt temperature, and symmetric similar configuration of the part contributed to the
reduction in deflections. Therefore, optimized gate design and injection conditions as well as a new part
design were validated through injection molding analysis in this study.

Key Words : Injection Molding(AFEA &), Mold-Die Design(Z& A7), CAE Analysis(CAE 3ll41), Plastic Rack
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Table 1 Analysis conditions for injection molding

4 Gate Gate Rack Gear | Injection
Type Location Bottom Condition
1 1-end
_2 | side 2-end
3 2-side no-rib
4 . . 2-top(long) Ti=5s
T s | PIePOIt T p(wide) T, =270C
6 | 9-ribs
7] 21-ribs
8
T=3s
? Tw=270C
] side 1-end T=7s
10 spike Tw=270C
Ti=3s,
i Tw=240C
Ti=3s,
12 Tw=3007C
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