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Optimum Cooling System Design of Injection Mold
using Back-Propagation Algorithm

J. S. Tae, J. H. Choi, B. O. Rhee

Abstract
The cooling stage greatly affects the product quality in the injection molding process. The cooling system that
minimizes temperature variance in the product surface will improve the quality and the productivity of products. In this
research, we tried the back-propagation algorithm of artificial neural network to find an optimum solution in the cooling
system design of injection mold. The cooling system optimization problem that was once solved by a response surface
method with 4 design variables was solved by applying the back-propagation algorithm, resulting in a solution with a
sufficient accuracy. Furthermore the number of training points was much reduced by applying the fractional factorial

design without losing sofution accuracy.
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Table 1. Composition of training set for Central
composite method (25set)

AAZA(mm) | SEBIHC) o
T ' = MPI | o010
A B|C|D |93z e (T9:%)
ISt 160 160(30 30| 3756 | 3285 | 143
(#4)
2nd | 60170(30{30| 3.764 | 3.887 32
3rd {60 |80|30|30 3.769 @ 3.807 1.0
Table 2. Composition of training set for Random
composite (10set)
N AAZD(mm) | EEHAKT) o3
T . MPI o
A|B|C D% _ &%
@Q%f EH}‘\%%}: ( °)
1
-S;E_] 60 |120| 30 | 30 | 4.307 | 3.558 21.1
A
2nd | 60 1120} 40 | 30| 4315 | 3.794 13.7
3rd | 70 1120} 30 | 30| 4.321 | 3.423 262
Table 3. Composition of training set for Fractional
Factorial Design(8set)
. AAZZDmm) | LEBAT) o5
- N MPI o
A C =2=Fidl (91:%)
BIC P F g
1st
- . . 12.
EE) 60 1601|3030 | 3.679 | 3.285 2.0
2nd |60 70| 30| 30 | 3.679 | 3.887 5.4
3rd | 608030 30 | 3.680 | 3.807 33
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