A Mold-Flow Analysis of Using Family Mold to Improve Product Forming
by Injection Molding
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Abstract

With the global competition between fast-changing and diversified industries, the key to success is to satisfy market
demands and to enhance the current competitiveness and product efficiency of industries. The critical factors include
reducing the cost of development of plastic molding and strengthening the advantage of plastic injection. Each industry’s
primary considerations include the great reduction of the pressure due to cost and the reduction of development time.

In this study, the family mold of a cell phone holder that is designed by product modularization is analyzed. The cell
phone holder is formed by top and bottom clamps, a small part, and two accessories. Since plastic injection molds are
conventionally designed by molding houses in the traditional industry, tool makers fabricate tooling and determine the
designs of cavity layout, runner size, and gates based on years of experience of their own. In this study, the approaches of
mold flow analysis and Taguchi method are implemented to analyze the defective designs of front-end tools in
conventional molding. After that, the molding can be improved by back end analysis in order to determine the optimal
injection conditions and enhance the competitiveness of the industry.

The results of this study indicated that, the critical factors that affect the S/N ratio include mold temperature,
injection speed, and different runner designs. The Moldex 3D simulation software was used to analyze the mold flow of
real injection molds in order to determine the optimal injection conditions and the optimal runner size. This approach can
improve the problem of shrinkage and recess of injected parts due to longer cooling time and the flow imbalance of
family molds with multiple cavities. The results indicated that the production capacity can be increased and the product
competitiveness can be enhanced by adding more cooling passages, changing the thickness of the part, improving the

longer time for cooling, and reducing the injection time and displacement of the injection mold.

Keywords: mold flow analysis, Taguchi method, multi-cavity mold, family mold
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L(y)=k(y-m)* (3-26)
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%732 2 % (L%Lation Square)shs - BE =~ 3

mr i 18 BAAE 24 > Phadke (1989 ) fz % #:%# & % # (standard orthogonal
arrays) e VA v G2 A M A F RS PV EST 2 18 B LAF
LRI 320 5T BAEY @ BEE L THEHET AT vk B RS FirE
AP TR B E - R T ARDARRE R APE TR LT 2V R
g B A ow TEREY D LA AT 8(2 ) |—12(21) L18(21><3 ) |—32(21><49) N
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