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A Study on the Application of Fuzzy Neural Network for
Troubleshooting of Injection Molding Problems
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ABSTRACT

In order to predict the moldability of a injection molded part, a simulation of filling is needed. Short shot is
one of the most frequent troubles encountered during injection molding process. The adjustment of process
conditions is the most economic way to troubleshoot the problematic short shot 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, the intelligent CAE system synergistically combines fuzzy-neural network (FNN) for heuristic
knowledge with CAE programs for analytical knowledge. To evaluate the intelligent algorithms, a cellular phone
flip has been chosen as a finite element model and filling analyses have been performed with a commercial CAE
software. As the results, the intelligent CAE system drastically reduces the troubleshooting time of short shot in
comparison with the experts' conventional methodology which is similar to the golden section search algorithm.
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Fig. 1(a) Sigmoid function of neural network
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Fig. 1(b) Membership function of fuzzy logic
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Fig. 3 Schematic diagram of fuzzy neural network
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Fig. 5 Structure of Fuzzy neural network
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Fig. 6(b) FEM model of the mobile phone flip cover
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Table 2 Process conditions

~ Table 49] FARZ7 0

Table 3 Simulation cases

No. Fill time (sec) | Melt temperature (C)
01 0.16 220
02 0.17 260
03 0.18 230
04 0.19 280
05 0.20 240
06 0.21 220
07 0.22 280
08 0.23 230
09 0.24 260
10 0.25 270
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Table 4 The simulation results (By using FNN)

=

No. | Iteration number | Mold temperature (C)
Resin name ABS MAGNUM 3404 01 2 53
Injection pressure 120 MPa 02 1 28
Packing pressure 100 MPa 03 2 57
; 04 1 28
Gate type / number Side gate / 2 05 2 59
Melt temperature Variable (200~2807) 06 2 76
Fil Variable 07 1 45
| 1 tme (0.16~0.28s¢c) 08 3 77
- 09 2 64
L Mold temperature Output variable 10 2 62
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