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Abstract
Gas-assisted injection molding(GAIM) produces parts with hollow internal sections. The technique offers benefits to
powder injection molding(PIM), with lower material usage and reduced time for de-binding processes. In this study, the
effects of processing parameters on gas penetration length of gas-assisted powder injection molding(GAPIM) were
investigated for SUS316L stainless steel powder feedstock. Experiments were planned based on the Taguchi method,
involving processing variables such as melt temperature, shot size, gas pressure, and gas delay time. The most significant
parameters affecting gas penetration length were gas delay time and shot size, while the effects of melt temperature and

gas pressure was relatively insignificant.
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Fig. 1 Schematic diagram of GAPIM process
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Table 1 Processing control factor and level

Melt Shot Gas Gas
Level .
temperature size pressure  delay
1 150 °C 80% 6.21MPa 0.0s
2 155 °C 83% 6.55MPa  0.2s
3 160 °C 86% 6.89MPa 04s

Table 2 DOE 3* factor L, orthogonal array

. Melt Shot Gas Gas

Trial .
temperature size pressure  delay

1 1 (Low) 1(Low) 1(Low) 1(Low)

2 1 (Low) 2 (Med.) 2(Med) 2(Med.)

3 1 (Low) 3 (High) 3 (High) 3(High)

4 2 (Med.) 1(Low) 2(Med.) 3(High)

2 (Med.) 2 (Med.) 3(High) 1(Low)

6 2 (Med.) 3 (High) 1(Low) 2(Med.)

7 3 (High) 1(Low) 3(High) 2(Med.)

8 3 (High) 2 (Med.) 1(Low) 3(High)

9 3 (High) 3 (High) 2 (Med.) 1(Low)
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Table 3 Process parameter rank of significance on gas

penetration for experiment

Melt Shot Gas Gas
temperature size pressure  delay
Portion 14% 29% 16% 41%
Rank 4 2 3 1
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Fig. 9 Shear heating of wall section for simulation
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