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Optimization of Processing on Filling Balance of the HR3P Mold Structure
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Almost all injection molds have multi-cavity runner system for mass production, which are
designed with geometrically balanced runner system in order to accomplish filling balance
between cavity to cavity during processing. However, even though geometrically balanced runner
is used, filling imbalance has been observed. Filling imbalance could be decreased by modifying
processing conditions such as injections rate, mold temperature, injection pressure, melt
temperature that are related to shear, viscosity. In this study, a series of experiment was
conducted to investigate filling imbalance variation when modifying runner layout and polymer
and to determine which processing condition influences as the primary cause of filling imbalance
in geometrically balanced runner system. The filling imbalance was decreased up to resulf range
of 3<DFI<8(%) by using a new runner system for balanced filling.
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Fig. 1 Intra-cavity with 3 pin-point gate
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Fig. 2 The filling imbalance on the cold runner mold
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Fig. 3 A schematic drawing for experimented mold with
hot runner

Fig. 4 The filling imbalance on the hot runner mold

Fig. 5 Experimental mold
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Fig. 7 The filling-time at 2sec for parts
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Table 1 Control factors and level

factors level | unit 1 2 3

Mold temperature (A)| T 70 80
Melt temperature (B) | C 300 | 310 | 320
Injection pressure (C) |  Mpa 65 72 80
Injection speed (D) % 20 35 50
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Table 2 Analysis of variance of SN Ratio
Source DF| SS MS F P

A 1| 2477 2477| 2.27 |0.163

B 2 |36.101| 18.051 | 16.56 | 0.001

C 2 | 0.633) 0.316| 0.29 |0.745

D 2 | 1.657| 0.829| 0.76 | 0.493

Error 10| 109 | 1.09

Total 17
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Fig. 8 Main effects plot for SN ratios
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Table 3 Comparative DFI value
DFI of conventional mold | DFI of HR3P mold

6.61-12.96 3.85-8.22
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