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Table 1 EB melting process parameters of TC4 alloy
Mixture content, w/% Melting current/A
Sample Composition of
No. Al-V alloy Al v Material Cold hearth Crucible
melting zone refining zone solidification zone

1 58%V+42%Al 7.50 4.00 21-28 5.6-6.5 8.5-10.5

2 58%V+42%Al 7.60 4.00 24-28 6.5-7.2 9.5-10.5

3 55%V+45%Al 7.50 4.00 26—28 6.0-6.8 9.0-9.5

Note: Melting current is sum of current in each region.
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Fig. 1 Schematic diagram of melting area and scanning area

of electron gun of EB furnace
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Fig.2 Current change curves of electron gun: (a) 1, 3%; (b) 2%, 4%; (¢) 5; (d) 6", 7*
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Table 2 Al evaporation loss of TC4 alloy during EBCHM

Liquid state Al evaporation rate/ Al evaporation

T/K 1. - -
area (g's""m?) loss/(kg"h™")
Cold hearth 2050 1.848 3.7256
Crucible part 2000 0.5125 0.63

ASZIG TR A R TH AN 1400 mm X 400 mm, 45 5 2%
BEAR A 1350 mmX 255 mm, AN E 2R
0.85 Pa /iAo AR AT ST A4 AR AY K 3% 2 R s
A RIS RIS AR R AR FIELR IR KRN 11.8%, [FIHT,
BHEEEE Al TR MBS &8N 6.69%.

A SCAE 3 R I IRAR 1) TCA & S 85 50T AL 24 ik
GyOrHT, KEECTERL, BB O S B AR 45 R
W 3 Fis. AT W, 434 EBCHM —XMEG)E TC4 &
SRS T 6 E RRERZR . R HdE R

3 TC4 BHEEAL S YT L

Table 3 Chemical composition comparison of TC4 alloy ingot
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Melting technology of
electron beam cold hearth melting of TC4 titanium alloy

DU Bin"?, TANG Zeng-hui', ZHANG Zhi-bin', ZHOU Wu" 2, WANG Fu-qing"2, CAO Shou-lin'

(1. Qinghai Supower Titanium Co., Ltd., Xining 810000, China;
2. Titanium and Titanium Alloys Engineering Research Center of Qinghai Province, Xining 810000, China)

Abstract: The technology of preparing TC4 alloy ingot by electron beam cold hearth melting furnace (EBCHM) in
industrialized conditions process was studied. The relationship between the smelting process parameters and the
homogeneity of the chemical composition of ingot was analyzed, and a brief theoretical calculation and analysis of the
volatilization of Al element was studied. The results show that the volatilization of Al in EB melting process is serious
and the actual volatilization rate is 16.9%, which is higher than the theoretical value of 11.8%. The melting current,
vacuum degree and the matching of process parameters is the key factor to affect Al element volatilization. The chemical
composition of ingot prepared by reasonable process parameters has good uniformity, the radial component uniformity is
superior to the axial direction, the distribution of V elements is better than that of Al, the standard deviation of Al is
within 0.25% and the standard deviation of V is less than 0.10%. And the composition accuracy and uniformity are in full
compliance with the requirements of national standards.

Key Words: TC4 titanium alloy; electron beam cold hearth melting; Al element evaporation
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