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Table 1 Removal ratio of impurities after electron beam

melting
Element Mo Si Cu Ni Al As Cd

Raw material (avg.)/X10° 10 25 35 20 20 10 20
After EBM (avg.)/X10® 10 15 10 10 10 1 1
Removal ratio (avg.)/% - 40 714 50 50 90 95
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Table 2 Typical impurities contents in the tungsten before

and after electron beam melting

Element Before  After electron beam melting (avg.)/ X 10°
(avg.)/X10° 110 kW 130 KW 250 kW
Si 25 22 15 20
Fe 65 46 10 15
Ti 30 28 10 12
x3 HEEBRPAENANZHIE
Table 3 Thermodynamic data™
Element AvapHi/kJ mol™ Toi/K
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Si 383.3 3553 Ti 425.5 3558
Fe 340.2 3343
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Table 4 Mass transfer coefficients of elements at different powers
Element ke/ X107 ku/ <10 k/<10™
110 kW 130 kW 250 kW 110 kW 130 kW 250 kW 110 kW 130 kW 250 kW
Si 5.22 9.07 18.64 0.21 0.83 0.36 0.21 0.83 0.36
Fe 6.42 10.32 19.79 0.56 3.04 2.37 0.56 3.03 2.37
Ti 4.54 8.43 18.54 0.11 1.78 1.48 0.11 1.78 1.48
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Fig.3 Scanning topography of the surface of the molten pool
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Fig.4 EDS spectrum of the particle on the pool surface in Fig.3
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Table 5 Content of elements in Fig.4

Element wl% at%
OK 6.61 19.31
Si K 3.01 5.01
Fe K 90.38 75.67
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Fig.5 Impurity mass transfer coefficient at different powers
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Static Kinetics of Removal of Impurities from Tungsten Melt during Electron Beam
Melting

Liu Wensheng, Long Luping, Ma Yunzhu, Liu Ye, Liu Shuhua
(State Key Laboratory for Powder Metallurgy, Central South University, Changsha 410083, China)

Abstract: The removal of typical impurity from tungsten using electron beam melting was studied. The feasibility of electron beam
melting purification of tungsten was investigated. The impurity removal kinetics of electron beam melting was analyzed, and the removal
rate control mechanism of Fe, Si and Ti at the power of 110, 130, and 250 kW was obtained. The results show that various impurities can
be removed from the tungsten matrix by electron beam melting except Mo, and the removal efficiency and saturated vapor pressure
difference are closely related. Kinetics analysis of removal of impurities and electron beam melting experiment indicate that Si, Fe and Ti
is controlled by liquid-gas interface mass transfer with the mass transfer coefficient of 0.21, 0.56, 0.11<10m/s at 110 kW, and 0.83, 3.04,
1.78<10™ m/s at 130 kW, whereas 0.36, 2.37, 1.48x10 m/s at 250 kW, respectively.
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