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Table 1 Physicochemical properties of Ti—-48Al-2Cr-2Nb powders prepared by GA and PREP
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Fig.10 As-built condition of turbocharger wheel and resultant deviation from 3D-dataset
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Microstructural Evolution and Mechanical Property of TiB, Nanoparticles
Reinforced AlSiS Alloy in Wire and Arc Additive Manufacturing

JIN Peng?, REN Huisheng’, LIU Yibo'?, LI Junzhao'”, LI Fuxiang"?, SUN Qingjie"’
(1. State Key Laboratory of Advanced Welding and Joining, Harbin Institute of Technology, Harbin 150001, China;
2. Shandong Province Key Laboratory of Special Welding Technology, Harbin Institute of Technology at Weihai,
Weihai 264209, China)

[ABSTRACT] In the process of arc additive manufacturing, aluminum alloy is easy to cause inhomogeneous
microstructure distribution and solute segregation due to continuous heat accumulation, leading to its anisotropic
properties. In order to solve this problem, the tungsten inert gas (TIG) additive manufacturing process with addition of TiB,
nanoparticles was designed. In the process of wire and arc additive manufacturing, TiB, nanoparticles were added to the
deposition samples by surface pre-coating. The effects of different mass fraction of TiB, nanoparticles on the microstructure
of AlSiS alloy were compared and studied. The results show that the microstructure inhomogeneity of AISi5 aluminum
alloy was obviously improved with the mass fraction of TiB, increased. The grain size decreased from 226um to 85.6um
with the addition of 1.5% TiB,, and the texture on (110) and (112) basal planes decreased obviously, besides the maximum
orientation density was decreased. The hardness and elastic modulus of the deposited layer were significantly improved
with addition of TiB, nanoparticles. The value of hardness increased from §79MPa to 1253MPa, and the elastic modulus
increased from 81.9GPa to 88.3GPa.

Keywords: Particle strengthening; Arc additive manufacturing; Microstructural evolution; Texture; AlSi5 alloy
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Research Progress in TiAl Alloys Prepared by Powder Selective Electron

Beam Melting
CHE Qianying', LI Huixia', HE Weiwei'?, ZHU Jilei"*, CHEN Rui',
CHENG Kangkang', JIN Yuanyuan', WANG Yu'
(1. X1 an College Sailong Metal Materials Co., Ltd., Xi’ an 710018, China;

2. State Key Laboratory for Porous Metals Materials, Northwest Institute for Nonferrous
Metal Research, Xi’ an 710016, China)

[ABSTRACT] Powder selective electron beam melting is an ideal additive manufacturing technology for the fabrication
of brittle TiAl alloy complex components. In this paper, the research progress in TiAl alloys prepared by selective electron
beam melting are reviewed from the aspects of raw material powder, densification, chemical composition, microstructure,
solidification and phase change, post-processing, mechanical performance, forming accuracy and surface roughness. The
problems existing in the research and the corresponding measures are remarked, and the future development strategies are
prospected.

Keywords: Titanium aluminide alloy; Selective electron beam melting; Chemical component; Microstructure;

Mechanical property
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