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Robust Design of Warpage in Injection-Molded Parts
Using the Response Surface Methodology

J. C. Park, K. M. Kim and H. 1. Ahn

Abstract

An optimal robust design methodology has been developed to minimize warpage in injection-molded
parts. The response surface methodology was applied to obtain a functional relationship between design
variables and warpage value, and the modified complex method was used as an optimization tool to
search for an optimal design solution over prescribed design region. To attain robustness against process
variations, Taguchi's SN ratio was introduced as the design metric. The proposed optimal design
procedure was applied to an actual part, the Guide-ASF model of a fax machine, and the usefulness of
the methodology was shown through the CAE simulation using a commercial injection molding software

- package.

Key Words : Injection Molding, Warpage, Response Surface Methodology, Central Composite
Design, Robust Design, Complex Method
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Table 1 Original design for the Guide-ASF part

(unit'mm)
Design factors Results

Gate location(X) 80.0
Side thickness(Thse1) 1.6
Side thickness(Thgiu2) 2.0
Top thickness(Thip) 1.8
Rib thickness 1.0
Warpage 0.2
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Table 5 Optimization results
Design Response - CAE
surface method | simulation

X (mm) -0.897 10.0

Thsiger (mm) 0.994 1.590
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SN ratio 23.44 21.90
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