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Table 1 Characteristic of 316 stainless steel powder
AR D10 /pm D50 /pm D90 /pm RSB /(g em®)  HEE w/%
316 W 4. 36 12. 79 26.47 3.77 0.4729
316 W-G 3. 36 10. 61 25.66 4. 65 0. 2936
316G 3.79 10. 88 26. 24 5. 16 0. 0625
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Fig. 1

SEM morphology photographs of 3161 stainless steel powder

(a) 316W powder; (b) 316 W-G powder; (c) 316G powder
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Fig. 2 Effect of shear speed on viscosity of feedstock
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Table 2 Melt flow index of feedstock

S5 3 % MFI/ (g » 10min™)

IE S
40N 8ON 120N 160N 200N
316W 23.4 61.3 140.5 292.6  577.8
316W-G 47. 2 145.8 264.0 589.0 1108.5
316G 85.3  263.2 408.1 712.3 1376.4
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Table 3 Sintering density and shrinkage of sintered sample

BIARTNIE BESS® L/ (g em®) BURE/ Y LR/ %

316W 7.62 95. 25 14. 16
316W-G 7.85 98.13 15.63
316G 7.96 99.51 16. 25
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Fig. 3 Morphologies of sintered samples of three powders

(a) 316 W powder;(b) 316 W-G powder; (¢) 316G powder
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Table 4 Mechanical properties of sintered samples

ENUES PR EE/ MPa i Ml 3 )5/ MPa JEE i1 5/ 0% i & CHRB)
316W 397 151 43 65
316W-G 505 193 55 78
316G 542 212 64 83
MPIF #7 if 455 140 40 67
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Properties of injection molded and sintered water-gas joint atomized

316L stainless steel powder

WENG Ting,LUO Hao,ZONG Wei,ZHOU Wanzhu, LIU Keying,ZENG Keli

Guangdong Institute of Materials and Processing ,Guangzhou 510650 ,China

Abstract; The flow properties, sintering densification and mechanical properties of water atomized, water-
gas joint atomized and gas atomized 316L stainless steel powder were discussed. The feasibility of water-
gas joint atomized powder used in powder injection molding was also studied. The results show that the
MFT (melting flow index) of water-gas joint atomized powder can be reached up to 1108.5 g/10 min. The
sintering experiment results indicate that the sintering activity of water-gas joint atomized powder is much
higher than conventional water atomized powder. The sintered density, tensile strength, yield strength,
elongation and hardness of the water-gas joint atomized powder attained at 98.13 %, 505 MPa,193 MPa,
55% and HRB78, respectively, the values of which are also superior to the MPIF standard. Taking into
account the properties and cost comprehensively, water-gas joint atomized 316 stainless steel powder can
be widely used in the practical production of the metal injection molding.

Key words: metal injection molding; water-gas joint atomization;316 stainless steel powder



