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Fig.1 Scanning electron microscope images of four metal powders: Nb, Mo, Ta, Ti
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Fig.4 Surface of the cladding samples when the scanning speed is 8mm/s, 10mm/s
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Fig.5 Flow chart of the statistical method of unmelted Ta particles
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Fig.6 X-ray diffraction results of alloy formed by 4 metal elements under different laser power densities
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Study on Structure and Strength of NbMoTaTi Refractory High Entropy Alloy
Fabricated by Laser Cladding Deposition

LI Qingyu', LI Dichen', ZHANG Hang', ZHANG Anfeng', LIANG Jingyi’, WANG Xinglixiang',
YAN Haoqi'

(1. State Key Laboratory for Manufacturing System Engineering, Xi’an Jiaotong University, Xi’an 710049, China;
2.State Key Laboratory for Mechanical Behavior Materials, Xi’an Jiaotong University, Xi’an 710049, China)

[ABSTRACT]
ding deposition technology. The crystal structure of the alloy is single phase solid solution structure of BCC analyzed by X-

The paper is to prepare the refractory high entropy alloy, NbMoTaTi, in acrospace industry by laser clad-

ray diffraction. The grain size of the NbMoTaTi high entropy alloy is mostly between 2—12um. The average micro-hardness
is 397.6HV and the room temperature compression strength is 1301.83MPa. The high temperature compression strength
under 1000°C is only 347.28MPa because of the defects such as pores, without /incomplete melting Ta powder particles and
cracks generated during the forming process of NbMoTaTi high entropy alloys, so further research is needed.

Keywords: Laser cladding deposition; High entropy alloy; Single phase solid solution; High temperature compression

strength; Crack (Dtgn % £)
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Research Progress on Selective Laser Melting of Nickel Based Superalloy

WANG Di', QIAN Zeyu', DOU Wenhao', YANG Yonggiang', LI Sheng’, BAI Yuchao', XIAO Zefeng'
(1. School of Mechanical and Automobile Engineering, South China University of Technology, Guangzhou 510640, China;
2. School of Metallurgy and Materials, The University of Birmingham, Birmingham B152TT, UK)

[ABSTRACT]

aerospace field, which has excellent fatigue resistance and creep characteristics under high temperature and high-pressure

High temperature nickel base alloy is one of the most important high-temperature alloy materials in the

conditions. In this paper, we summarized the research progress on rapid manufacturing of high temperature nickel base al-
loy parts through laser powder bed fusion at home and abroad. First the authors systematically introduced several mature
nickel base superalloys and that are still during development of nickel base alloy, then summarizes microstructure and de-
fects characteristics of the SLMed nickel base alloy, and the corresponding changes of microstructure and mechanical prop-
erties after heat treatment. At last, several existing hot issues are also listed for SLM fabrication of nickel base alloy.
Keywords: Selective laser melting; High temperature nickel based superalloy; Microstructure; Heat treatment;

Vit HL)
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