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Verification of gate balancing equation using injection molding analysis
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Abstract: In a multi-cavity mold having a runner layout of a fish bone structure, problems of unbalanced filling between
cavities occur constantly. Unbalanced charging lowers the dimensional accuracy of a molded article and causes
deformation after molding. To solve this problem, the gate size connected to each cavity is adjusted using the BGV
(Balanced Gate Value) equation. In this paper, in order to solve the filling imbalance problem of the runner layout mold
of fish bone structure through injection molding analysis study, we compared the charging imbalance phenomenon before
and after improvement after adjusting the gate size by applying BGV equation. From the results of the molding analysis,
the shrinkage ratio before and after the improvement of the molded article was improved by only about 0.08%. Based
on these results, it was confirmed that the charging imbalance problem was not significantly improved even when the

BGV equation was applied.
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Fig. 1 Fish bone runner lay—out
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Fig. 3 3D Model for injection molding analysis

Table 1 Injection molding condition for analysis

Injection molding parameter Unit Value
Injection time sec 2.5
Melt temperature T 240
Mold temperature [ 40

2.2. BGV(balanced gate value)2l A&k
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Fig. 5 Filing patten on imbalanced gate mold: (a)0.5sec (b)1.0
(c)1.5sec (d)2.0sec (e)2.5sec
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Fig. 6 Volumetric shrinkage at the end of molding
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Table 2 Balanced gate size for each cavity

Gate 1 2(2’) 3(3,) 4(4’)
w 2.73 346 3.90 423
h 0.92 1.15 1.30 1.41
l 2
Fig. 7<= BGV 2l oJsf Alkke AlolE A71&
g3k dE| AnlEle] A T 84S vl Fig. 7 Filing patten on balanced gate mold: (a)0.5sec (0)1.0

Zolt}, (0)1.5sec (d)2.0sec (e)2.5sec
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