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Fabrication of Mo-Ti Gradient Material by Electron Beam Smelting
YANG Shang-lei LOU Song-nian XUE Xiao-huai
Institute of Welding Shanghai Jiaotong University Shanghai 200030 China
Abstract The Mo-Ti gradient material was developed on the surface of Ti alloy substrate by electron beam smelting
EBS technology based on analyzing the properties of Mo Ti elements and Mo-Ti binary alloy phase diagram. The re-
sults show that the formation of Mo-Ti gradient material is fine and the distribution of Mo element in composite layer is
continuously uniformly variational along the thickness.
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Fig. 7 Granularity distribution of the optimized sample
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Table 1 Physical parameters of Mo and Ti elements
ryste si < mm> specific hea
atom radius/nm erystal smelting point/K boiling point/K density/g:  mm pecific heal/
Structure 293K cal- g'- K' 293K
Mo 13.9 bee 2888 5785 10.2 0.25
) hep <1155.5K
Ti 14.6 1941 3586 4.51 0. 138
bee >1155.5K
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Fig. 1 Binary phase diagram of Mo-Ti alloy
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Table 2 Beam current of electron beam smelting
layer 1 2 3
grade 50% 80% 100%
preheating beam current /mA 1.4 1.6 1.8
smelting beam current /mA 14.0 16.0 18.0
homogenizing beam current /mA 7.0 8.0 9.0
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