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Abstract : Injection pressure, an important factor in filling process, should be minimized to enhance injection molding
quality. Injection pressure can be controlled by valve gate open timing. In this work, we decided the valve gate open
timing to minimize the injection pressure. To solve this design problem, we integrated MAPS-3D (Mold Analysis and
Plastic Solution-3Dimension), a commercial injection molding CAE tool, to PIAnO (Process Integration, Automation
and Optimization), a commercial PIDO (Process Integration, and Design Optimization) tool using the file parsing
method. In order to reduce computational cost, we performed an approximate optimization using meta-models that
replaced expensive computer simulations. At first, we carried out DOE (Design of Experiments) using OLHD (Optimal
Latin Hypercube Design) available in PIAnO. Then, we built Kriging models using the simulation results at the
sampling points. Finally, we used micro GA (Genetic Algorithm) available in PIAnO. Using the proposed design
approach, the injection pressure has been reduced by 13.7% compared to the initial one. This design result clearly

shows the validity of the proposed design approach.
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Nomenclature
Ppax  : maximum pressure
P; : pressure of the ith pressure drop point
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Table 1 Initial design variable values between the lower and
upper bound values
(unit: sec)
Design variable | Lower bound | Initial Upper bound
X1 Gatel 0.6 1.613 1.6
X2 Gate2 0.7 1.655 1.7
X3 Gate3 1.9 2.934 2.9
X4 Gate4 3.1 6.101 6.1
X5 Gate5 5.7 6.684 6.7
X6 Gate6 5.8 6.809 6.8
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Fig. 3 Approximate and exact optimum values of the objective
function compared to the initial objective
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Table 2 Optimum design variable values along with the
initial, lower, and upper bound values

(unit: sec)

Design Lower .. . Upper
varialgﬂe bound Initial | Optimum b(?lfnd

X Gatel 0.6 1.6 0.8 1.6

X2 Gate2 0.7 1.7 0.9 1.7

X3 Gate3 1.9 2.9 2.3 2.9

X4 Gated 3.1 6.1 4.1 6.1

Xs Gate5 5.7 6.7 5.7 6.7

X6 Gate6 5.8 6.8 5.9 6.8
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