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Fig.1 W-3.5Nb composite powder
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Fig.4 Distribution of defects in SEBM W-3.5Nb alloy
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Table 2 Morphology of defect
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Formation Process of Pore Defect in W-3.5Nb Alloy Fabricated By
Selective Electron Beam Melting

Yang Guangyu, Tang Huiping, Wang Jian, Jia Wenpeng, Jia Liang, Liu Nan
(State Key Laboratory of Porous Metal Materials, Northwest Institute for Nonferrous Metal Research, Xi’an 710016, China)

Abstract: W-3.5Nb alloy was prepared by selective electron beam melting technology (SEBM). The influence of linear energy density on
the formation of pore defects was studied. Different types of pore defects were analyzed. The results show that with the increase of the
linear energy density, the defect content decreases, and the volume of defects is the lowest (0.01%) at the linear energy density of 1.44
Jimm. When the linear energy density continues to increase, the volume and quantity of defects increase. There are four types of pore
defects in SEBM W-3.5Nb alloy: lack of fusion defects, micron dendritic pores, micron spherical pores and nano spherical pores. At the
low linear energy density, the large defect (>5000 pm®) which is the lack of fusion caused by insufficient energy input and insufficient
melting depth is dominant; when the energy density increases, the defect size is smaller (< 2000 um®), among which the low sphericity
defects are the dendrites defect caused by the dynamic flow of molten pool, and the high sphericity defects are micro and nano spherical
pores caused by the shrinkage of the melting pool and micro shrinkage between dendrites during solidification.

Key words: additive manufacturing (3D printing); selective electron beam melting (SEBM); tungsten alloy; defect

Corresponding author: Yang Guangyu, Master, Senior Engineer, Northwest Institute for Nonferrous Metal Research, Xi’an 710016, P. R.
China, Tel: 0086-29-86231095, E-mail: yanggy0403@163.com



