Mechanical properties of Additively Manufactured SS316L
Wei-Yang Lu, Nancy Yang, Josh Yee, Richard Karnesky

Tensile Specimens are made from

prototypes on Plate 1 and 2 to

study the effects of location, batch,

surface roughness, and aging.
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The effect of surface roughness
on engineering property increases
as the thickness decreases.
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Engineering Strain (AL/L )

Material X - direction Y - direction Z - direction
AM Plate |Cylinder|YS, ksi | UTS, ksi|Elongation|YS, ksi | UTS, ksi |Elongation|YS, ksi | UTS, ksi|Elongation
1 80.7 | 1028 | 049 | 808 ] 1030 | 040 | 646 | 89.3 0.38
2 1 77.9 | 95.5 029 | 78.4 | 95.8 030 | 72.8 | 88.1 0.31
2 2 81.8 | 101.0 | 0.37 | 81.4 | 1009 | 0.43 | 76.4 | 90.7 0.39
2 3 826 | 1033 | 041 | 813 ] 1019 | 040 | 776 | 922 0.45
2 4 825 | 1039 | 042 | 819 ] 1034 | 043 | 766 | 91.3 0.43
2 5 85.0 | 1046 | 0.41 | 858 | 1055 | 041 | 77.7 | 935 0.52
2 6 80.1 | 1024 | 045 | 812 ] 1046 | 044 | 755 | 895 0.41
Wrought 39.1 | 83.9 0.59 36.6 | 83.0 0.68
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and < 5%, respectively.
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The properties of
PBF SS316L are
consistent up to
500°C for several
weeks; at 750°C and

beyond, YS and UTS
become lower.
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