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Effects of Sintering Process on the Performance of 316L Stainless Steel 3DP Parts
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Abstract: Based on 3D technology, a 3161 stainless steel green body was prepared, solidified and degreased, and
then high-vacuum sintered at 1 385 C, 1410 C and 1 435 C to verify the feasibility of pressureless sintering and
densification of the printing green body. The influence of sintering process on density, mechanical properties and
tensile fracture of the specimens was investigated. The results show that it is feasible to achieve densification of
printed blanks through pressureless sintering. With the increase of the sintering temperature, the density of the
samples increased and the size contraction is increased, and the mechanical properties such as the strength and
plasticity are also greatly improved. With sintered at 1 435 C, its relative density reaches 88.7% , and the volume
shrinkage rate is 37.0% , the yield strength is 160 MPa, which is close to the level of 177 MPa. Meanwhile, the
tensile strength is 355 MPa, and the elongation reaches 26.4%.
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Tab.1 Chemical composition of 316L stainless steel %
wg
Cr Mn Mo Ni P Si C S Fe

16.86  0.45 2.48 10.66 0.027  0.26  0.009 0.009 Ay
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Tab.2 The loose density and fluidity of 316L stainless steel

FE IR I/ TN/ P S % g/
[s« (502 1] (g+cm™?) (g+em™?)

12.6 4.71 4.95
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Fig.1 Grain size distribution and morphology of
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Fig.5 Degreasing and sintering process
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Fig.6 Schematic diagram of tensile specimen
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Tab.3 Dimensional shrinkage of samples at different

(c) 1435 C

sintering temperatures

Bed i KEa  SEEA SRR A&
jE/C /% /% /% /%
1385 12.3 9.8 13.1 31.3
1410 13.8 11.2 14.9 34.8
1435 14.6 12.0 16.2 37.0
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Fig.8 Sample density and relative density at

different sintering temperatures
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Fig.9 Tensile stress-strain curves of samples at
different sintering temperatures
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Tab.4 Mechanical properties of samples sintered at

different temperatures

A/ JRIMESR L/ PR/ fRKE/ dEIREEE
C MPa MPa % (HV)
1385 121 184 11.3 83
1410 144 253 15.4 131
1435 160 355 26.4 192
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Fig.10 Tensile fracture morphology of 3DP 316L stainless

steel at different temperodures
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