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Table 1 Remelting experimental parameters

Experiment Vacuum/ Temperature/ Holding Scavenger

No. Pa C time/min Ca content, w/%
1 0.1 1550 3
2 0.1 1550 3 0.5
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Table 2 Chemical composition of primary electrode and remelted alloy GH3625 (/%)

Sample No. C Cr Mo Nb Fe Al Ti Ni
0# 0.04 20.60 8.69 3.44 4.53 0.25 0.22 Bal.
1# 0.03 20.43 8.75 3.54 4.39 0.15 0.23 Bal.
2# 0.03 20.45 8.73 3.53 4.39 0.18 0.23 Bal.
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Table 3 Oxygen, nitrogen and sulphur contents of primary lgf = _z;@f %]+ z;yf /%] (6)
Jj= Jj=

electrode and remelted alloy GH3625 (ng/g)

Sample No. (0] N S
0# 17 100 24
1# 10 70 20
2# 6 60 9
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Table 4 Interaction coefficients of alloy elements at 1600 ¢!1316]

Alloy

Mo Nb Fe Al Ti C (6]
element

0.043* —0.038%*
-1.060 —0.60* -21.6

e/ —0.024* —0.0038* —0.06*
e -0.231 -0.024 —0.14*

18 0.009 0.270 111.8

el, -3060
, 8.47%

Yea 10°

el 0.030  0.053 —-0.013* 0.133 -0.072%
e -0.101  -0.043 -0.072 -0.021 0.0 -0.21 0.09
73 0.0021 0.000267

* Values in liquid ferroalloy
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Fig.1 Equilibrium and experiment values of [C] and [O] under

different vacuum levels
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Table S Equilibrium oxygen content under different Ca
contents in alloy liquid
Ca content, @/% 0.5 1.0 1.5
O content/pg g’ 9 5 3
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Table 6 Equilibrium sulphur content under different Ca
contents in alloy liquid
Ca content, @/% 0.5 1.0 1.5
S content/pg-g”’ 5 2 1.7
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Table 7 Calculated values of nitrogen solubility in alloy
GH3625 under different nitrogen partial pressures
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Purification in Alloy GH3625 Through Vacuum Induction Remelting

Ding Yutian, Wang Wei, Li Haifeng, Guo Tingbiao, Hu Yong, Liu Jianjun
(State Key Laboratory of Advanced Processing and Recycling of Nonferrous Metals, Lanzhou University of Technology, Lanzhou 730050, China)

Abstract: For further reduction of oxygen, nitrogen and sulphur contents in master alloy GH3625, two vacuum induction remelting
experiments (high vacuum without calcium and high vacuum with calcium addition) were carried out. The effect of vacuum induction
remelting purification on the composition and purity of the alloy were investigated. The results show that under high vacuum induction
remelting burning loss and enrichment of alloying elements are all in the range of standard composition; deoxidation is excellent under
high vacuum induction remelting, and O content is reduced from 17 pg/g to 10 pg/g by C-O reaction; but removal of nitrogen and sulphur
is not obvious. During high vacuum induction remelting with 0.5% Ca addition, Ca-O and Ca-Al,O; (the inner wall of crucible) reaction is
helpful to deep deoxidation; Ca-S reaction reduces S content greatly, while the decrease in nitrogen content is limited, which is far higher
than N solubility in alloy GH3625. In the Al,O; crucible, high vacuum melting technology with proper calcium addition could reduce
oxygen, nitrogen and sulphur contents to 6, 60, and 9 ng/g, respectively.

Key words: GH3625; purification; vacuum induction remelting

Corresponding author: Wang Wei, Master, State Key Laboratory of Advanced Processing and Recycling of Nonferrous Metals, Lanzhou
University of Technology, Lanzhou 730050, P. R. China, Tel: 0086-931-2973561, E-mail: 609069614@qq.com



