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A Study on The Optimum Design of Multi-Cavity Molding Parts
Using The Runner Balance Algorithm

Gyun Myoung Park”, Chung Kyun Kim’

ABSTRACT

The objective of this paper is to present a methodology for automatically balancing multi-cavity injection
molds with the aid of flow simulation. After the runner and cavity layout has been designed, the methodology
adjusts runner and gate sizes iteratively based on the outputs of flow analysis. This methodology also ensures
that the runner sizes in the final design are machinable. To illustrate this methodology, an example is used
wherein a 3-cavity mold is modeled and filling of all the cavities at the same time is achieved. Based on the
proposed methodology, a multicavity mold with identical cavities is balanced to minimize overall unfilled

volume among various cavities at discrete time steps of the molding cycle. The example indicates that the
described methodology can be used effectively to balance runner systems for multi-cavity molds.
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Fig. 1 Naturally unbalanced runner systems
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Fig. 2 Naturally balanced runner systems
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Fig. 3 Geometry for the 3-cavity mold
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Fig. 4 Filling pattern of the initial unbalanced
runner layout for the 3-cavity mold
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Fig. 5 Filling patten of the balanced runner
fayout for the 3-cavity mold
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Table 1 Material and processing conditions for
the examples

Material Polypropylene(PP)
Manufacturer Amoco
Injection temperature 210 T
Mold temperature 40 C
Fill time 3 sec
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Fig. 6 Overall unfilled volume as a function of

iterations
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Table 2 Initial and optimal dimensions of sprue,
main runner and sub-runners

Length Diameter(mm)

(mm) initial | optimal
Sprue 100 2—4 -
Main Runner 125 4 -
Ist Sub-Runner 17.9 2 2.2
2nd Sub-Runner 17.9 2 2.8
3rd Sub-Runner 17.9 2 3.8
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