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Fig.1 Schematic diagram of the EBCHM casting process
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Fig.2 Sampling section and sampling location
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Table 1 Content and volatilization rate of Al element

along the ingot length direction

Section
number A B C D E F G H |

Contentof 4.1 ;.0 646 643 6.82 6.91 6.41 6.53 2.7

Al, w/% 3
Volatilization 47 34 18 18 13 12 18 17 66
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Fig.3 Corresponding relationship between Al content and

melting speed at cross section
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Fig.6 Schematic diagram of alloy element volatilization process
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Table 2 Calculation results of Al volatilization flux in raw

material melting stage

TIK 2% Pl pY/Pa  Ji/x10°g st cm?

2000 131 0.0538 642 7.292
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Table 3 Calculation results of Al volatilization flux in cooling

bed melting stage

Section Cins/ Pl <1072 K/ <107 Jo/ 107

number  gem?® cm s’ cms?t gstem?
B 0.3015 3.979 3.565 0.9864
C 0.3160 6.431 3.875 1.155

F 0.3193 7.966 3.948 1.201




%7 W

TGRSR BT A IRIEE Ti-AlLV &8l F2 0 Al TR IIER IR K

+ 2419 -

e, RAA RGN, ZE N 3~30 cmis,
B e R PR MM 0 2, B TELRE 25 Kb )
SCHR[LS]HF 78 A A s B FH 45 o 2% 35 THT 22 50X 3800 20 3
N 3.0~5.0 cmis; 44 FHLRGHEPEIS, 4R 2R TH i HE £
A 10 cm/stl, i EBCHM # B 4&% BB FE I fig, I
W BT R 2, IRk, AR R TH T 2 U B 2 KT
10 cm/s, FREFIATE I & & A5 SCER[151MHIE, &5
i e A AR R T % 4.0 em/s (5. RBUATE %
(0 BE B AL R 5 o 2% i B IR — 2, 0 D Y T L P
2080 K, %0 (2) F1X (7D S HIHE o M K,
A RIS AR AW IR N B 45 AR, Al 7E S Z
R BRI Cos LA NG I IR, 45 5
Bl AERBEENX (9 iHE, SGRILE 4.

x4 ERFAAEFEXBBURER

Table 4 Calculation results of Al volatilization flux in the

crystallizer
; Pl K/ Ja/
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Al Element Volatilization Loss of Ti-Al-V Alloy During Electron Beam Melting

Zhang Haoze'?, Huang Haiguang™?, Wang Wei®, Yi Jianhong®
(1. School of Materials Science and Engineering, Kunming University of Science and Technology, Kunming 650093, China)
(2. Yunnan Titanium Industry Co., Ltd, Chuxiong 651209, China)
(3. School of Metallurgical Engineering, Xi’an University of Architecture and Technology, Xi’an 710055, China)

Abstract: The Ti-Al-V flat ingots were fabricated by electron beam cold hearth melting (EBCHM), the chemical composition and melting
process of the flat ingots were compared and analyzed. The experimental results show that the stability of chemical composition in the
longitudinal direction is significantly affected by melting speed. As the increase of melting speed, the Al content in the longitudinal
direction also increases and vice versa. The chemical composition of the cross-section of the flat ingots is all uniform and the segregation
of element Al is not found in this experimental condition. Through the analysis of the flowing characteristics of melt in three stages of
EBCHM, it is found that the Machlin model is not applicable to the mass transfer of melt boundary layer in cold hearth and crystallizer.
The calculation method of aluminum volatilizing flux in three stages including the melting of raw materials, cold hearth melting and the
solidification process of molten alloy in mould were established. Results of calculation are in good agreement with those of experiment.

Key words: Ti-Al-V alloy; EBCHM; Al volatilization; mathematical model
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