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Experimental and Numerical Approach for Warpage Characteristics of Plastic
Orthogonal Stiffened Structure

M. Y. Kim, Y. J. Cho, Sunghee Lee(Korea Institute of Industrial Technology)

ABSTRACT

In this work, the effects of orthogonal ribs on warpage of plastic structure through injection molding process
were investigated. Three kinds of injection molds were prepared to perform injection molding experiments of
orthogonal stiffened plastic plate. The warpage of each injection molded specimen was measured using 3D CMM.
And plastic injection molding analysis with commercial code was performed for the presented model. Numerical
results of injection molding analysis were compared with those of experiments. It was shown that orthogonal ribs
have a significant effect on the warpage of the structure in both cases of experiment and numerical analysis.
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Table 1 Comparison of recommended processing
parameters & operation conditions
PP Value Unite
Recommended mold temp. 50 C
Recommended meld temp. range| 200~260 T
Coolant temp. 45 T
Cooling time 18 sec
Injection time 1.1 sec
time 2.0, 5.0 sec
Packing control ratio 80% |60%| MPa
method pressure 34 |26 | MPa
0,
switch-over (%voll?r?]e/o filled)

Table 2 Factors used in experiments

Case Packing time Packing pressure
1 2 sec (1:1) 80 / 60 %
2 2 sec (1:1) 34 Y 26 MPa
3 5 sec (3:2) 80 / 60%
4 5 sec (3:2) 34 / 26 MPa
A MY N L s
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(injection speed), % % A ZH(filling time), X Sk(packing
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Fig. 3 Comparisons of experimental results of z
component deflection (mold temp= 50T,
melt temp. = 250°C, packing time=2sec)
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4 Comparisons of warpage results between
experiment and numerical analysis (mold
temp.=50C, melt temp.= 250°C, packing
time=2sec)
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numerical analysis
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