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A Study on Volumetric Shrinkage of Injection Molded Part by Neural
Network

Byeong-Hyeon Min*

ABSTRACT

The quality of injection molded parts is affected by the variables such as materials, design variables
of part and mold, molding machine, and processing conditions. It is difficult to consider all the
variables at the same time to predict the quality. In this paper neural network was applied to analyze
the relationship between processing conditions and volumetric shrinkage of part. Engineering plastic gear
was used for the study, and the learning data was extracted by the simulation software like Moldflow.
Results of neural network was good agreement with simulation results. Nonlinear regression model was
formulated using the test data of 3,125 obtained from neural network. Optimal processing conditions
were calculated to minimize the volumetric shrinkage of molded part by the application of
RQP(Recursive Quadratic Programming) algorithm.
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Qualitative analysis based on basic conditions
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[ Learning & testing of neural network J
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Extraction of objective function by regression
- mean value of volumetric shrinkage(V.,]
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Optimization of processing conditions to reduce V, 1

Fig. 1 Block diagram of the application of neural
network
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Fig. 2 Plastic gear molded by PA66
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Fig. 3 Backpropagation neural network with 5-3-2
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Table 1 Range of processing values for the

simulation
Input Processing value
Variables Minimum | Medium Maximum
Melt temp.(C) 270 280 290
Packing o= - -
pressure(MPa) =« H ®
Mold temp.(T) 50 60 70
Packing 14 18 922
time(sec.)
Tiecti
niection 30 25 20
time(sec.)
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Fig. 4 Volumetric shrinkage of injection molded part
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Table 3 Non-linear least squarcs summary statistics of

mean value of volumetric shrinkage(y;)

Source DOF Sum of Squarcs
Regression 21 1098.23
Residual 3104 10.09
Total 3125 1108.32
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‘Table 4 Non-lincar least squares summary statistics of

the difference of volumetric shrinkage(y.)

Source DOF Sum of Squares
Regression 20 1130.43
Residual 3105 3.36
Total 3125 1133.79
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Table 5 Comparison of results of mean value of

volumetric shrinkage(y)

Item  |Simulation NN Reg.
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Table 6 Comparison of results of difference of
volumetric shrinkage(y»)
Item Simulation NN Reg. T
x1 0.0 0.0 0.0
X2 1.0 1.0 1.0 i
X3 1.0 1.0 1.0
x4 0.0 0.0 0.0
XD 0.5 05 1.0
B ve 0.0 0.037 0.0092
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