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Single melting of TA10 titanium alloy by
electron beam cold hearth

ZHENG Ya-bo, CHEN Fen, QIAO Lu, GUO Bin, YANG Guo-ging

(Baoji Titanium Industry Co., Ltd, Baoji 721014, China)

Abstract: Through the analysis of the process and theoretical calculations for Ni and Mo elements during electron beam
cold hearth melting, the element evaporation mechanism and kinetics of volatile were discussed. Single electron beam
cold hearth melting technology of TA10 alloy was studied. The results show that the chemical compositions of the TA10
alloy ingot are uniform by electron beam cold hearth melting, the macro homogeneous is good, and the product meets the
standards through the subsequent processing.
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Fig. 1 Schematic diagram of EBCHM
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Fig. 4 Relationship of activity coefficient of each element and

melt temperature in TA10 alloy
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Fig. 5  Relationship of saturated vapor pressure and

temperature for Ti, Mo and Ni elements
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Table 2 Chemical ingredients of ingot end face
2 gél: % & i TJ' 'io/l:\. Sampling site ~ w(Mo)/% w(N1)/% w(Fe)/%
1 0.32 0.70 0.08
2 0.32 0.74 0.08
2.1 SHIEEFEAE 3 031 0.67 0.09
H1 ¥ EBCHM B8 TS ISR (B Rk, il ] 4 0.32 0.69 0.07
SORHRIAN RS 2 AR AR A% 1 30%~40%,  Tn_E Ak 5 033 0.65 0.08
EBCHM S HRBLP X VAR JEHRI AL AR, DAL, 6 0.32 0.68 0.08
AL LK EBCHM J 5 T LAAR R Ml P B B 1) A2 7 Bl - 0.33 0.68 0.09
A 8 0.33 0.69 0.09
Y 9 0.33 0.69 0.08
22 SELFEnn _ 10 0.33 0.68 0.07
PR BE R AEIBE 400 m RN 8552 il ml (O . 0.33 03 0.07
IR OS2, SRR 1 Fsl. Wl 7 s, b 033 o 0.08
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Table 1 Chemical ingredients of ingot axial

Sampling w(Mo)/% w(N1i)/% w(Fe)/%
site Smm 30mm Smm 30mm S5mm 30 mm
1 032 0.31 062 0.73 0.08 0.08

2 0.31 0.30 0.66 0.75 0.07 0.07
3 032 0.33 0.68 0.68 0.08 0.07
4 032 032 0.69 0.68 0.08 0.08
5 0.30 0.30 0.63 0.64 0.08 0.08
6 031 0.31 0.71  0.70 0.08 0.07
7 032 032 0.65 0.73 0.09 0.08
8 032 032 0.72 0.76 0.09 0.09
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Fig. 7 Schematic diagram of sampling schemes in ingot

cross-section
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Fig. 8 Chemical composition of shallower solidified shell
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Fig. 9 Chemical composition of deeper solidified shell
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(b) Head; (c) Macro
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Table 3 Mechanical property of TA10 tubing

Data resource R.,/MPa Ry02/MPa As0mm/%0
Experimental 520 380 21
GB/T3624—2010 >460 >300 >18

Ry—Tensile strength; R ,—Yield limit; 45y mm—Elongation
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