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A Study on Manufacturing of Plastic Injection Mold for
Warpage Characteristics of Mobile Phone Cover

O.R. Kim, M. Y. Kim, S.H. Lee, and C. O. Kwon

Abstract
In the present study, warpage characteristics of mobile phone cover through injection molding process were
investigated by using design of experiments. Warpage in plastic injection molding process has a significant effect on
quality of product. Effects of injection time, packing pressure, packing time, mold temperature and melt temperature on
warpage of mobile phone cover were considered by CAE analysis and experiment with Taguchi method. The degree of
warpage for the injection molded product was measured by using three dimensional CMM. It was shown that temperature

parameter has more significant effect on the warpage of mobile phone cover than pressure parameter.
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Injection molding(A}&43 8), Taguchi Method(TH7X ¥), Flow analysis(+5314]), Warpage(8)
Robust Design(771 4 7))
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Fig. 1 Geometry, runner system and mesh of mobile-
phone back cover
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Fig. 2 Result of mold design for the presented model
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Fig. 3 Flow chart for the design of experiments

Table 1 Processing control factor and level

. Levels
Processing control factor
Level 1 Level 2
Injection time (sec) 2 1
Packing pressure (%) 40 80
Packing time (sec) 1 3
Mold temperature (C) 35 65
Melt temperature (C) 235 255
Table 2 Factor used in experiment
Factor Description
A Injection time
B Packing pressure
C Packing time
D Mold temperature
E Melt temperature
F Error
G Error
Table 3 The orthogonal arrays Lg(2) used in the research
1 2 3 4 S 6 7
Case
A|B|C|D|E F | G
1 1 1 1 1 1 1 1
2 1 1 1 2 1 2 2
3 1 2 2 1 1 2 2
4 1 2 2 2 2 1 1
5 2 1 2 1 2 1 2
6 2 1 2 2 1 2 1
7 2 2 1 1 2 2 1
8 2 2 1 2 1 1 2
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Fig. 4 Injection molding machine(ENGEL 220ton;) and
mold

Fig. 5 Measurement method for injected part model
using CMM
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{2) Experiment {Short shot)

v B

(b} Midplane model

E. ! )
) b

(c) Fuston model

BR AN )

(@) 3D model

Fig. 6 Filling pattern for mobile phone back cover
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Table 4 The response table of SN ratio in the midplane

model
Factor 1 2 3 4 5
Level A B C D E
1 071 156 -1.69 -4.07 -1.27
2 -2.35 -320 0.05 243 -0.37
Difference of level 3.05 4.77 1.74 6.50 0.09
Affecting ratio(%) 18.01 28.11 10.25 38.31 5.32

Table 5 The response table of SN ratio in the experiment

Factor 1 2 3 4 5
Level A B C D E

1 -0.12 -1.39 -0.57 -2.08 -0.75

2 099 028 054 098 -0.36

Difference of level 0.87 1.67 0.02 3.06 0.38

Affecting ratio(%) 14.46 27.85 0.40 5091 6.38
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