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Optimal Layout Design for 3D Cooling Channels of Plastic Injection Molding Die
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This paper discusses the differences between two-dimensional models and three-dimensional
models of cooling channel layout designs in a plastic injection molding die. To identify the differ-
ences, two kinds of three-dimensional numerical models are designed by the design method of
cooling channel layout proposed in our previous research.

The results show that, when the cooling channel layout is required so as to rapidly cool down
and make temperature distribution of the plastic materials uniform, distinct cooling channel lay-
outs are obtained because of different flow rates of coolant in the cooling channel between them.
And also, it is shown that the distance between the cooling channel and cavity in the die is an ef-
fective factor to control the temperature distribution of plastic materials. From this result, the
cooling channel layout design is implemented in two steps. At first, the distance between the cool-
ing channel and the cavity is decided. The result of the first step is utilized as the initial design of
the next step. In the second step, the length of cooling channel is designed. In addition, it is found
that the surface area of cooling channel is important to control the temperature distribution of the

plastic materials.

Key words : Optimum Design/Computer Aided Engineering/Multi-objective Optimization/
Plastic Injection Molding/Cooling Channel
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Table1 Material properties

Density Specific Viscosity HeaF .
(kg/m’) heat (kg/ms) conductivity
(k]/kgK) (W/mK)
Cooling | g g0t | 400  |1.00%10| 6.02x10°
channel
Die 7.89%10° | 4.52x107" 73.0
Cavity 1.11x10° 2.00 2.50
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Table 2 Orthogonal array L. (3%)
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Fig.3 Pareto optimal solutions
Table 3 Optimization results of cooling channel layout of model 1
€ £ =0.96 €4=0.97 €4=0.99 ei=1.01 £4=1.03
Cooling channel
Inlet
Coolin
channel lagyout Z I " — [am—— - [em——-
}b){_ e AE— —_—
Y
Temperature (K)410 <
distribution of
cavity surface 390
[t=30.0(s)] 370
t;ﬁ)’;ﬁ z/ﬁl“re 398 (K) /372 (K) 392(K) /388 (K) 394(K) /391 (K) 403 (K) /400 (K) 410 (K) /407 (K)
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Table4 Optimization results of cooling channel layout of model 2
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