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Table 1 Chemical composition of pure tungsten powder (w/%)
W O C Fe Si K Na
Balance 0.017 0.005 0.01 0.002 <<0.002 <<0.002
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Fig.1 Morphology of pure tungsten powder
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Fig.2 Schematic diagram of electron beam scanning strategy
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Fig.3 Microstructures of SEBM pure tungsten samples on the XZ plane
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Fig.6 EBSD maps of SEBM pure tungsten samples on XY (a) and XZ (b) planes
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Fig.7 Pole figures of SEBM pure tungsten samples on XY (a) and XZ (b) planes
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Microstructure and Crystal Orientation of Pure Tungsten Fabricated
by Selective Electron Beam Melting

Yang Guangyu', Yang Pengwei’, Liu Nan', Yang Kun', Jia Liang', Xu Zhongguo', Wang Jian', Tang Huiping'
(1. State Key Laboratory of Porous Metal Materials, Northwest Institute for Nonferrous Metal Research, Xi’an 710016, China)

(2. Northeastern University, Shenyang 110819, China)

Abstract: Pure tungsten specimens were prepared by additive manufacturing of selective electron beam melting (SEBM). The heat transfer
process during SEBM and microstructure characteristics of pure tungsten were analyzed. The results show that the microstructure is columnar
crystal grown in the form of epitaxial growth. In the inner side of the sample, the heat conduction along the building direction of the sample is
dominant. The columnar crystal growth direction is opposite to the heat flow direction, forming a cylindrical crystal with complete vertical
growth. In the outer side of the sample, the heat conduction are the joint action of conduction along the building direction and conduction to the
powder bed, making the direction of the heat conduction deviate from the building direction, so the columnar crystal is 30°~45° angle with the
building direction. Furthermore, the preferred orientation of [111] and [100] is formed along the building direction in the SEBM pure tungsten.
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