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A Study on Moldability Evaluation System in Injection Molding
Based on Fuzzy Neural Network

S. N. Kang(Mech. Eng. Dept., KUT), Y. J. Huh(Mech. Eng. Dept., KUT),
H. C. Cho(I.T. Eng. Dept., KUT)

ABSTRACT

In order to predict the moldability of a injection molded part, a simulation of filling is needed. Especially when
short shot is predicted by CAE simulation in the filling stage, there are mainly three ways to solve the problem.
Modification of gate and runner, replacement of plastic resin, and adjustment of process conditions are the main
ways. Among them, adjustment of process conditions is the most economic way in cost and time since the mold
doesn't need to be modified at all. But it is difficult to adjust the process conditions appropriately in no times since
it requires an empirical knowledge of injection molding.

In this paper, a fuzzy neural network(FNN) based upon injection molding process is proposed to evaluate
moldability in filling stage and also to solve the problem in case of short shot. An adequate mold temperature is
generated through the fuzzy neural network where fill time and melt temperature are taken into considerations
because process conditions affect each other.

Key Words : Fuzzy Neural Network (X A7 %), BP algorithm(BP ¢ 118]%), Injection Molding (AFE4 &),
CAE (Computer Aided Engineering), Process Condition (373 %), C-Mold
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Fig. 1(a) Sigmoid function of

neural network.
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Fig. 2(a) Product - Sum
operation of neuron.
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Fig. 2(b) Max-min operation of fuzzy
inference.
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Fig. 3 Schematic diagram of fuzzy neural
network application.
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Table 1 Fuzzy rule base.
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Fig. 4 Structure of Fuzzy neural network.
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Fig. 5(a) Surface model of
the mobile phone flip cover.
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Fig. 5(b) FEM model of the
mobile phone flip cover.
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Table 2 Process conditions.

Resin name ABS MAGNUM 3404
Injection pressure 120 MPa
Packing pressure 100 MPa

Gate type / number Side gate / 2
Variable (200~2807)
Variable
(0.16 —0.28sec)

Output variable

Melt temperature

Fill time

Mold temperature
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