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Tab.1 Chemical components of 316L stainless steel( %)

Cr Ni Mo C Si Mn Fe

16~18 10~14 2~3 <.0.03 <1 <2 Bal
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Fig.1 SEM observation of 3161 steel powder
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Fig. 2 Distribution histogram of 316L steel
powder particle size
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Fig. 4 Schematic diagrams of different forming strategies: (a)Case A:the notches direct formed by SLLM, specimens

are with 0,30,90 degrees with the X-axis and perpendicular to the Z axis; (b)Case B:the notches formed by

EDM., specimens are with 0,30,90 degrees with the X-axis and perpendicular to the Z axis
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Fig.5 316L charpy impact specimens under different forming strategies
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Fig. 6 JB-30A type charpy test machine Fig. 7 The principle of charpy test
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Tab. 2 Relative density and impact work of specimens under different forming strategies

Case A:
AR H-1 H-2 H-3 T
G5 1 2 3 1 2 3 1 2 3 1 2 3
AKV(]D 18.4 [ 17.2 | 15.6 | 15.6 | 13.2 | 19.6 | 17.2 | 16.0 | 13.6 | 15.6 | 11.2 | 14
AVE(D) 17.07 16.13 15. 6 13.6
SD 1.15 2. 64 1.50 1.82
AXT 2 B/ %o 94.79 93. 36 94. 53 96. 71
Case B:
AR h-1 h-2 h-3 t
% 1 2 3 1 2 3 1 2 3 1 2 3
AKV(]) 20.0 19.6 20.0|19.6 20.0 20.4|20.0 20.4 21.2]15.2 19.2 15.6
AVE(D) 19. 87 20 20. 53 16. 67
SD 0.19 0.33 0.50 1. 80
AT B/ % 94, 67 93,41 94, 74 96. 77
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Fig. 8 Fractographs of H-1 specimen under optical microscope
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Fig.9 SEM fractographs of the charpy impact specimens: (a) the fractograph of H-1 specimen under the magnification
of 2000, (b)the fractograph of T specimen under the magnification of 2000, (c) the fractograph of H-1

specimen under the magnification of 20000, and (d)the fractograph of T specimen under the magnification of 20000
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Fig. 10 SEM images of cross section: (a) The YOZ cross section of H-1 specimen,
and (b) The XOY cross section of T specimen
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Fig. 11 Defects of 3161 specimens
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Experimental investigation on the impact properties
of 316L stainless steel specimens made by different
selective laser melting forming patterns

DAI Yu-hua', LIU Xing-jian', LI Zhong-wei', WEN Shi-feng', CHAO Yuh-jin’, SHI Yu-sheng'

(1. Department of Materials Science and Engineering, Huazhong University of Science and Technology. Wuhan 430074, China;
2. Department of Mechanical Engineering, University of South Carolina, Colombia, SC, USA 29208)

Abstract: Both types of 3161 stainless steel impact specimens were manufactured by selective laser
melting (SLM) forming based on HK M250, forming system, including horizontal type that is
perpendicular to the Z axis and vertical type that is parallel to the z axis. In addition, two patterns of
sample notch forming were adopted: one is direct SLM forming and the other one is machining
operation. The impact experiment of 3161 stainless steel specimens was carried out at room
temperature. In experiment, the fracture morphology of specimen was observed by KEYENCE optical
imaging system and scanning electron microscope, and the microstructure of different forming sections
was observed by scanning electron microscope. Experimental results show that the impact properties
of specimen made by machining operation are better than that of specimen made by SLM direct
forming. For two types of notch, the impact work of vertical type specimen is obviously lower than
that of horizontal type sample, which is mainly due to the internal defects of vertical type specimen are
more than those of the horizontal type, then reduce the impact work.

Keywords: selective laser melting forming (SLLM); 316L stainless steel; impact property



