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A Study on Determining Optimal Gate Positions
for Cavity Fill-Uniformity in Injection Molding Design
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ABSTRACT

This study shows an optimization procedure for an automatic determination on the gate position to
ensure the fill-uniformity within a part cavity by using the injection molding simulation. For an
optimization, the maximum pressure-difference within a part cavity induced at the stage of filling is
used to evaluate degree of fill-uniformity. In addition, a direct search scheme based on the reduction of
design space is developed and applied in the optimization problem. This corresponding proposed
methodology was applied in the optimization on the gate location for a CD-tray molding, as a result,
showed the improvement of the fill-uniformity within the cavity.

Key Words : Fill-uniformity(573 %), Gate Position(5=X FY7 9 X)), Injection Molding Simulation(AF&/3
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Fig. 3 Assignment of the three gates' level search
ranges and their three levels

Table 1 Three levels of the gates

Gate # Level 1 Level 2 Level 3
Gate 1| -58.2, 0, 3.5 | -41, 0, 3.5 | -244, 0, 2.5
Gate 2| 23.0, 20, 2.5 | 39.1, 20, 3.5 | 55.6, 20, 3.5

Gate 3|23.0, -20, 2.5|39.1, -20, 3.5|55.6, -20, 3.5
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Fig. 4 Improvement of best candidate of optimal Fig. 5 Level combinations of best candidates
solution during the optimization of optimal solution during optimization

Table 2 Result of iterations

Heration Gate locations (mm) AP
Gate 1 Gate 2 Gate 3 (M)

1 -24.4, 0, 2.5 39.1, 20, 3.5 39.1, -20, 3.5 69.4

2 -24.4, 0, 2.5 39.1, 20, 3.5 39.1, -20, 3.5 69.4

3 -358, 0, 2.5 44.6, 20, 3.5 44.6, -20, 3.5 68.7

4 -26.2, 0, 2.5 35.8, 20, 3.5 35.8, -20, 3.5 67.8

5 -30.1, 0, 2.5 39.1, 20, 3.5 39.1, -20, 3.5 66.9

6 -30.1, 0, 2.5 39.1, 20, 3.5 39.1, -20, 3.5 66.9

7 -342, 0, 2.5 41.9, 20, 3.5 419, -20, 3.5 66.5

8 -32.6, 0, 2.5 39.1, 20, 3.5 39.1, -20, 3.5 64.8
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Table 3 Comparison of the two solutions, initial and optimal
; Max.
Besi Gate locations (mm) AP Tnjection Clamp
esign MPu) Pressure Force
Gate 1 Gate 2 Gate 3 (MPa (MPa) (ton)
Initial -442, 0, 3.5 39.1, 20, 3.5 39.1, -20, 3.5 100.6 136.5 139.5
Optimal -32.6, 0, 2.5 39.1, 20, 3.5 39.1, -20, 3.5 64.8 1133 933
time = 1.120 time = 1.102

(a) initial

tan = 1.140

(b) optimal

Fig. 6 Filling pattern of the two solutions, initial and optimal
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Fig. 7 Pressure distribution of the two solutions, initial and optimal
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Fig. 8 Maximum injection pressure of the two solutions, initial and optimal
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Fig. 9 Clamp force of the two solutions, initial and optimal
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