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Injection mold Design Optimization using Regression Analysis

M. R. Ryu* (Mech. Eng. Dept., DAU), Y. H. Kim, S. J. LEE, K. H. Lee, H. S. Park (DAU)

ABSTRACT

It is net easy to predict the shrinkage rate of a plastic injection mold in its design process. The shrinkage rate
should be considered as one of the important performances to produce the reliable products. The shrinkage rate can
be determined by suing the CAE tools in the design produces. However, since the analysis can take minutes to hours,
the high computational costs of performing the analysis limit their use in design optimization. Therefore this study

was carried out to presume for mutual relation of analysis condition to get the optimum average shrinkage by

regression analysis. The results shown that coefficient of determination of regression equation has a fine reliability

over 88.3% and regression equation of average shrinkage is made by regression analysis.

Key Words : Optimization(# %4 7)), Injection Mold (A}& 5 3), Electron Microwave Oven(¥ A2 £), regression
analysis(3] #4])
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Fig. 1 Solid modeling of window

Table 2 Control factors and level

- 1 2 3
Gate Size 0.50 0.75 1.00
(mm)
Runner Size 6.00 8.00 10.00
(mm)
Sprue Size 4.00 5.00 6.00
(mm)
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Fig. 2 Interval plot for shrinkage of working condition



Table 3 Arrange table and Shrinking rate (Zy(3°))

Standard | Grate size [Runner size| Sprue size | shrinkage
order (mm) (mm) (mm) (%)
1 0.500 6.000 4.000 2.221
2 0.500 8.000 5.000 2.574
3 0.500 10.000 6.000 2.882
4 0.750 6.000 5.000 2.481
5 0.750 8.000 6.000 2.652
6 0.750 10.000 4.000 2.588
7 1.000 6.000 6.000 2.748
8 1.000 8.000 4.000 2.279
9 1.000 10.000 5.000 2.754
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Fig.2 Residual model diagnostics for shrinkage

Table 4 ANOVA of Multiple linear regression model
for shrinkage

Factor S Y Fy P
Regression| 0.33925 | 3(0.11308| 12.61000 | 0.00900
Residual

0.04483 | 5/0.00897

Error

Total 0.38408 | 8
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