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Development of New GAIM Process for Faster Cooling and Material Reduction
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ABSTRACT

Gas-Assisted Injection Molding(GAIM) process, that can be used to provide a hollow shape in a molding, is a variant of
the conventional injection molding process. GAIM has many advantages such as reduction of material, sink mark, warpage,
and lower injection pressure. Thus, GAIM has been widely applied in the industry to make moldings with a hollow channel
such as handles, TV frames and so on. On the other hand, GAIM has some disadvantages such as slow cooling time and flow
marks. In the disadvantages, hot gas core causes slow cooling of a molding and the overflow, which is to prevent flow mark,
is waste of materials.

To solve these problems, we developed a new GAIM system that we called RGIM(Reverse Gas Injection Molding). The
RGIM has two special units; one is the overflow buffer, which is used for reduction of a material, and the other the air unit,
which is used for faster cooling of a molding.

We conducted an experiment and simulation to verify the efficiency of the RGIM system. Through experiments and
simulation, we confirmed the effectively operating of the RGIM system and extracted the optimum process conditions.

Key Words : Gas-Assisted Injection Molding(7+22AF241 &), RGIM(Reverse Gas Injection Molding), Air unit(el ¢] §-3),
Overflow buffer(2 WS ® H)
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Fig. 2 4steps of the RGIM system
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Fig. 3 Gas pressure-generating unit and air unit

Fig. 4 Molding produced by the RGIM
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Table 1 Experimental variables and levels

Melt Delay time for Duration for air
temperature(®C) | air blowing(sec) blowing(sec)
Levell 210 21 50
Level2 220 31 60
Level3 230 41 70
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Fig.5 S/N ratio plot of molding temperature for GPPS
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Fig. 6 S/N ratio plot of molding temperature for PP
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Fig. 7 Model for numerical calculation of heat transfer
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