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Abstract The purpose of the present study is to investigate the influence of thermal debinding and sintering
conditions on the sintering behavior and mechanical properties of PIMed 316L stainless steel. The water atomized

powders were mixed with multi-component wax-base binder system, injection molded into flat tensile specimens.
Binder was removed by solvent immersion method followed by thermal debinding, which was carried out in air
and hydrogen atmospheres. Sintering was done in hydrogen for 1 hour at temperatures ranging from 1000°C to

1350°C. The weight loss, residual carbon and oxygen contents were monitored at each stage of debinding and sin-

tering processes. Tensile properties of the sintered specimen varied depending on the densification and the char-
acteristics of the grain boundaries, which includes the pore morphology and residual oxides at the boundaries. The

sinter density, tensile strength (UTS), and elongation to fracture of the optimized specimen were 95%, 540 MPa,

and 53%, respectively.
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Fig. 1. SEM morphology of W/A STS316L powder.
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Table 1. Powder characteristics of W/A STS316L powder
used in this study.

Item Property
Vendor(grade) PAMCO(PF15)
Mean Particle Size ((m) 8
Particle Size Distribution((m) djp=4,d5p=8, dgg=16
Apparent Density(g/cm?) 1.96
Tap Density (g/cm?) 3.54
Pycno Density (g/cm®) 7.95
Angle of Repose(o) 50
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Fig. 2. Fractional removal of soluble binder from injection
molded specimen versus square-root of debinding times
for three different solvent temperatures.
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Fig. 4. Effect of thermal debinding atmospheres versus
debinding temperatures: (a) residual carbon and (b) resid-
ual oxygen.
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Fig. 6. Microstructure of specimens sintered at (a) 1000°C, (b) 1100°C, (c) 1200°C, and (d) 1350°C
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Table 2. Effect of pre-sintering condition, hold 1100°C for 1 hr, on sintered densities, tensile properties and

residual carbon and oxygen contents for sintered specimens with various debinding conditions.

Debinding Condition Density(g/cm®) YS(MPa) UTS(MPa) Elong.(%) Carbon(wt%) Oxygen(wt%)
400 °C -air 7.64 207 490 49 0.03 0.45
500 °C -air 7.62 200 480 32 <0.01 0.51
500 °C -H, 7.62 219 540 53 0.03 0.23
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