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Table 1  Remelting experimental parameters 

Experiment 

No. 

Vacuum/ 

Pa 

Temperature/ 

  

Holding 

time/min 

Scavenger 

Ca content, ω/% 

1 0.1 1550 3 - 

2 0.1 1550 3 0.5 



¡688¡                                           ¢!#$£¤(��                                           � 47� 

N'DF �
 CS-230�?Ü
	� SDF-��

�¶�
����	�
	�- 

2  ����� 

2.1  ��������	
����� 

�����
��	��À �©'�¶�

,��0123'%�»È �L�C%���23

����4�-S 2@Ì�&Vñ�� 1�2��ð�

�ã'�*hÜ-eS 2 qµP23 C�Cr�Al�Fe

%�E'��-Ce���ª
[º�' C-O�	

=���-1600 ïÀ�23 Al�Cr�Fe '�¥�Ü

Ý@ 266�22.7�5.2 Pa  !��	��À��2

3'�¥�y����¶[�23'�¥� �t�

���'ª
["#23$!$%¹º'��+ 

����[% CLÏ Al�Cr�Fe&���.��-

e�"#23'��C������23 Mo�Nbt

��;'� 1FÜà%³(�-�7��23DF

Wt:)hÜ*+, �� 0.1 Pauv��[��

GH3625Æ��-q¯'- 

2.2  ���	��� O�

��

�N�

��

�S�� 

S 3 @ GH3625 ��Ì�&Vñ�� 1��� 2

��ð��ã;¥Þ23V SDF'.	 �-eS

3q</0 Ä�'����$%1�'» O�� 

Ç Nª
23 �t» S4õ5T�ª
-ODFX

17 µg/gYyZ 10 µg/g NDFX 100 µg/g67z 70 

µg/g S DF8X 24 µg/g [Yz 20 µg/g O�N�S

'»ÈíÜÝ@ 41% 30% 17%- �S 2 �o 

��ð��; C�O DFWT�Yy qá�'�

¶H~9��:; C-O�	'®¯ %M���; O

'»È-;Ð4õ ��ª
[C����f<;

¥Þ01'¥=Ü�Yy X.Yy¥Þ01t��

�Þ;'>?¶ %M� N'»È-�� 2t��

[����ð@�Þ;~A 0.5%Ca®ÐBYya O�

N�S0123'DF C#tÇ O�S4õ���D-

��~Å��ð O�N�SDFÜÝYyZ 6 60 

9 µg/g %ÌE�&ô=F»ÈíÜÝGz 65%  

40% 63%-HÌ�&��ð~A CaÀ :I�J�

Ca�KL\]3M�KÐNO()�*�	 X.C

��ã;' O�S �%/01DFPQYy ."R

SõS+23»È'ÏÀTU¥Þ01 N 23'   

ÇÈ- 

2.3  ����

��

���

��

���������� ! 

2.3.1  GH3625 ����� C-O � Ca-O ��	
� 

� 

²³´µ C t��À$%&º'»=,¼-

e� GH3625Æ��;D% 0.04%C t���	�

�f<;LqVWX�K C-O�	-���:;#�

	4<Y@P 

[C]

Ni

+[O]

Ni

=CO↑                         �1� 

Y(1)':)�	Z[\�e,@

[10]

P 

θ

r

∆ 67742 39 75 G . T= − −                    �2� 

]^��4<%P 

θ

r

∆ lnG RT K= −                          �3� 

eY(2)�(3)âz_`aà%�¶'�NP 

CO

3538

lg 2 076K .

T

= +                      �4� 

eY(4)âz 1600 ïÀ K

CO

=9200- 

�	Y(1)'_`aà@P 

CO

CO

C O

[C%] [O%]

P

K

f f

=                     �5� 

Y(5); P

CO

@��	K, COÜ� f

C

�f

O

ÜÝ@

C V O 'S¶Nà [C%]�[O%]ÜÝ@ C V O '1

FÜà- 

eb2N>:;S¶Nà' WangnercÛ%

[11]

P 

 

� 2  ������ GH3625�	
���� 

Table 2  Chemical composition of primary electrode and remelted alloy GH3625 (ω/%) 

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 

electrode and remelted alloy GH3625 (µg/g) 

Sample No. O 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 �
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Alloy 

element 

Cr Mo Nb Fe Al Ti C O 

C

j

e  –0.024* –0.0038* –0.06*  0.043* –0.038*   

O

j

e  –0.231 –0.024 –0.14*  –1.060 –0.60* –21.6  

O

j

γ  0.009    0.270  111.8  

Ca

j

e         –3060 

a

j

C

γ         

8.47× 

10

5

 

S

j

e  0.030 0.053 –0.013*  0.133 –0.072*   

N

j

e  –0.101 –0.043 –0.072 –0.021 0.0 –0.21 0.09  

N

j

γ  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 5  Equilibrium oxygen content under different Ca 

contents in alloy liquid 

Ca content, ω/% 0.5 1.0 1.5 

O content/µg·g
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Fig.2  XRD patterns of Al
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Table 6  Equilibrium sulphur content under different Ca 

contents in alloy liquid 

Ca content, ω/% 0.5 1.0 1.5 

S content/µg·g
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 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 µg/g to 10 µg/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

2

O

3

 (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

2

O

3

 crucible, high vacuum melting technology with proper calcium addition could reduce 

oxygen, nitrogen and sulphur contents to 6, 60, and 9 µg/g, respectively. 
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