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Fig.1 Morphologies of pure tungsten particles prepared by SLM (a) and SEBM (b)
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Table 1 Chemical composition of tungsten powder prepared by
SLM and SEBM

Element (0] N C S W
SLM 0.0563 0.0006 0.0076 0.0003 Bal.
SEBM 0.0029 0.0002 0.0026 0.0003 Bal.
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Table 2 Process parameters and calculated laser energy density

(E) of specimens printed by SLM

Sample Laser Scanning Laser energy
No. power/W speed/mm s density/J mm
L1 375 700 255
L2 400 700 272
L3 425 700 289
L4 375 500 357
L5 400 500 380

L6 425 500 404
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Table 3 Process parameters and calculated laser energy density

(E) of specimens printed by SEBM

Sample Beam Scanning Laser energy
No. current/mA speed/mm s density/J mm
El 10 1000 120
E2 12 1000 144
E3 14 1000 168
E4 10 600 200
E5 12 600 240
E6 14 600 280
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Fig.2 SLMed (a) and SEBMed (b) pure tungsten specimens
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Fig.3 Surface macro-morphologies of pure tungsten specimens under different SLM energy densities from top views: (a) L1, (b) L2, (c) L3,
(d) L4, (e) L5, and (f) L6
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Fig.4 Surface macro-morphologies of pure tungsten specimens under different SEBM energy densities from top views: (a) E1, (b) E2, (c) E3,
(d) E4, () E5, and (f) E6
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Fig.5 Effects of different energy densities on relative density (a) and microhardness (b) of pure tungsten prepared by SLM and SEBM
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Fig.6 Microstructures (a, b) and XRD patterns (c) of as-printed pure tungsten (BD indicates the deposition direction): (a) SLMed specimen and

(b) SEBMed specimen
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Fig.7 EBSD analysis results of pure tungsten from top views
fabricated by SLM (a~d) and SEBM (g, f)
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Comparison of Microstructure and Defects Formation of Pure Tungsten Fabricated by
Selective Laser and Electron Beam Melting

Chen Hui', Dong Jing", Zi Xuhui', Zhang Taomei', Han Yong', Chen Chao?
(1. State Key Laboratory of Powder Metallurgy, Central South University, Changsha 410083, China)
(2. Shenzhen Research Institute, Central South University, Shenzhen 518057, China)

Abstract: Pure tungsten were fabricated by selective laser melting (SLM) and selective electron beam melting (SEBM). Microstructure and
mechanical properties of pure tungsten were compared under different process parameters. The crack initiation location and formation mechanism
were analyzed by SEM and EBSD. The results show that the crack generation of pure tungsten printing process can be effectively reduced by
adjusting the process parameters in SLM and SEBM process. The relative density and hardness of pure tungsten samples are proportional to the
energy density input by SLM and SEBM. Compared with SLMed specimen, SEBMed pure tungsten has lower temperature gradient, less thermal
stress accumulation and fewer cracks. There are many cracks in SLMed samples, which mostly exist in the lap areas. Cracks in SLMed and
SEBMed samples are distributed along grain boundaries, most of which are initiated at high-angle grain boundaries.
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Corresponding author: Han Yong, Ph. D., Associate Professor, State Key Laboratory of Powder Metallurgy, Central South University, Changsha
410083, P. R. China, E-mail: yonghan@csu.edu.cn


mailto:yonghan@csu.edu.cn

