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Abstract — The optimum mold design and the optimum process condition were constructed upon executing process
simulation of rubber injection molding with the commercial CAE program of MOLDFLOW(Ver. 5.2) in order to solve
the process-problems of K company relating to air-traps and short-shots. The former occurs at the cavity edge of torque-
rod-bush and the latter takes place for the injection molding of dynamic dampers. As a result the process problem relat-
ing to air traps was solved by optimizing edge-angle and the number of gates to prevent the flow congestion of flow-
front and to make the flow-front movement unaffected by congestion. For dynamic dampers of K company the
unmolded flaw caused by their unfilled cavity was corrected by installing the air-vent at the confronting locations of
both upstream and downstream of flow-front where air traps frequently occur. Besides the unmolded flaws were recti-
fied by altering the position of gate from the upper to the middle or by increasing the number of gates. Thus the process
problems of K company relating to air-traps and short-shots of torque-rod-bush and dynamic dampers, respectively, were
solved by proper altering of mold design with process simulation of rubber injection molding.
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Table 1. Process conditions to prepare anti-vibration rubber for torque-
rod-bush by injection molding process

Process condition Unit
Mold temperature 160 °C
Melt temperature 85 °C
Injection time 25 sec
curing time 450 sec

Machine pressure limit 21.6(220) MPa (kgf/cmz)

Velocity/pressure limit switch-over by % volume filled at 100%
(packing) comes

Thermoset material Natural rubber (EDS 13/78 IRHD)

Table 2. Process conditions to prepare damper by injection molding

process

Process condition Unit
Mold temperature 140 °C

Melt temperature 85 °C

Injection time 25 sec
curing time 330 sec

Machine pressure limit 21.6(220) MPa (kgf/cmz)

Velocity/pressure limit switch-over by % volume filled at 99%
(packing) comes

Thermoset material Natural rubber (EDS 12/60 IRHD)
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Fig. 1. Torque-rod-bush produced by K company: (a)Front view;
(b)Side view.

Air traps

Gate Air vent Gate

Air vent Air vent

Air vent

Fig. 2. Locations of air traps observed in the torque-rod-bush pro-
duced by K company and positions of both gates and air
vent from its mold design.

(@) (b)

Fig. 3. Toque-rod-bush: (a)Anti-vibration rubber for torque-rod bush;
(b)Metal to be attached to anti-vibration rubber; (c)Torque
rod bush after metal part is integrated with anti-vibration
rubber.
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Fig. 8. Viscosity-prediction of natural rubber (EDS 12/60 IRHD) with
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DAMPER C type

Fig. 6. Dynamic dampers produced by K company with the defect of short shot marked with red circle: (a)Damper A type; (b)Damper B type;
(c)Damper C type.
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Fig. 9. Locations of air traps indicated from the simulation result of
the current injection molding process for torque-rod-bush
produced by K company.
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Fig. 10. Proposed edge wall slopes for anti-vibration rubber of torque-
rod-bush: K company, KH) R=3 mm; Case. (a)R=4.29 mm;
Case (b)R=8.25 mm; Case (c)R=8; Case (d)R=3.72 mm with
the edge thicker by 0.2 mm.
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Fig. 11. Plan view of air trap locations from the result of process simulation of KH, case b and case b;.
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Fig. 12. Fill time analysis for KH, cases a through d and case b;.
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Fig. 14. Location of air-traps(red lines) predicted by process simulation of anti-vibration rubber injection molding of dynamic dampers produced
by K company: (a)No. Al of KH A(damper A type); (b)No. B1 of KH B(damper B type); ¢)No. C1 of KH C(damper C type).
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Fig. 15. Filling pattern of damper A(left), damper B(center) and damper C(right).
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