Dec. 2021 ML RAEOES s "
\ . s . xR - EEHIE
Vol. 41 No. 12 SPECIAL CASTING & NONFERROUS ALLOYS

TZ5H % SLM 2 Nili § &AL K =R 2 M

FEH X F FEET EKA

QTERFFEFELAIBEAFTRELELE; 2PEA LB EARAR T ERDBEBRENETEERE)
W E U TR AR E X NIT A 4 U8 & B B 2UR 22 P RE RS2 L R 51 A BB % ORI 2 NiTi & £ SLM
LT 28 K R o 25 4 3R] Bl A SO Sl 25 R 4 3 B R R RO A R A AR 3 5 o (HR L O B 30 AR i e B BE s e AR K
T 471l 3 o 7 % Je I3 B2 S M AR G o AR T2 B8 06 Th Ry 85 WL OGN U ) 750 mm/s. 2 )54 25 pm. HH I FE N 60
e JECAE S F 2 2 I e ST R Y O RO A AL L A MR AR R I Y R A e
K EREOLKANITI &4 femE g 12 rkfg; B R
hmESEE TG146,TG1397 .6 XEARER A
DOI:10.15980/j.t222.2021.12.021

FFR R (R ER % ) BRIRED (OSID) ; -

Effects of Processing Parameters on Microstructure and Mechanical Properties

of NiTi Alloy by Selective Laser Melting
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Abstract: The influence of laser power and scanning rate on the microstructure and mechanical properties of NiTi
alloy was investigated. Energy density was introduced to determine the optimum process forming interval of SLM
NiTi alloy. The results indicate that with the increase of laser power and scanning rate, the microstructure of the
specimens presents homogeneous. However, the laser power has great influence on the phase yield strength,
while scanning rate has great effect on the dislocation yield strength. Finally, the optimal process parameters are
determined as follows: laser power of 85 W, scanning rate of 750 mm/s, layer thickness of 25 ym and hatch spac-
ing of 60 ym, where the specimens exhibit typical square grain structure and excellent compression performance

in quasi-static test.
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Tab.1 Chemical composition of NiTi powders %
wp
Ni C O+N Co Cu
56.57 <20.050 <20.010 <20.010 <0.010
Cr H Fe Nb Ti
<20.010 0.002 0.021 <20.010 iy
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Microstructure and Properties of SLM Formed 17-4PH High Strength Steel
Wang Hailin', Zhao Zhanyong', Bai Peikang', Li Xiaofeng', Li Jianmin®, Zhang Wei*, Miao Huajun®
[1.School of Materials Science and Engineering, North University of China;
2. Technology Center of Taiyuan Iron &. Steel (Group) Co., Ltd.]

Abstract ; Selective laser melting(SLM) was adopted to form 17-4PH high strength steel. The effects of laser pow-
er and scanning intervals on the microstructure and properties of the specimens were investigated to determine op-
timum technological parameters. The microstructure, tensile properties and fracture mechanism of the optimized
specimens were analyzed. The results indicate that the low energy density of the laser leads to the unfused region
due to the low energy absorption energy when the laser power is 165 W. When the laser power is increased to 205
W, the absorbed energy of the powder is increased, resulting in the spheroidization and increased porosity. The
scanning interval has a poorer effect on pore defects than scanning power. When the laser power is 185 W and
scanning spacing is 110 um, the porosity distribution is reduced and the hardness value reaches 370 HV. The mi-
crostructure of 17-4PH high strength steel prepared by SLM is mainly composed of martensite and austenite with
precipitation hardening phase of e-Cu, which improves the hardness of the material. The shape of fracture dimples
of tensile specimens is similar with small size, providing higher strength and good toughness.
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