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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 
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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. 

 

� 3  ������ GH3625 �	
� O�

��

�N�

��

�S �� 

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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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

-1

 5 2 1.7 
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Table 7  Calculated values of nitrogen solubility in alloy 

GH3625 under different nitrogen partial pressures 

P

N

2

/Pa 101325 13 1 0.1 

N content/µg·g

-1

 1250 14 4 1 

 

§WX#�K 10B20 µg/g�������¿À	��

�	� S&¿01ÒÂ 'B(ú8Ckûüþ�n

8$��	 SWXÁ)�|-( 

2.3.3  
� GH3625 ��������� 

*i�+x����y	�ïð�,n Sievert

S-(§ïð01KH 

2 Ni

1

N [N]

2

=

                           I19J 

01A(19)UVM�T���%�

[15]

KH 

N

3630

lg 0 883K .

T

= − −                    I20J 

2

N

N

0 5

N

[N%]

.

f

K

P

=                           I21J 

�A(21)G*i����	�ïð�KH 

2

N N N

1

lg[N%] lg lg lg

2

K f P= − +             I22J 

�� 4 opqr���
� CrBTi �.|- N �

3����n8$�+���y	 Nïð�îj(/§

TiT NÍ?6[�0PZ�·1Ã� TiN�"� TiN2

���L*2ö;@(�� 4 <FG f

N

=0.012�ò§&

kA(22)�G_ 1600  !;«*#3�*i GH3625�

��y	ïð��UV��d� 7fg(*#3��4

�`a51��6ý`a� (13�0.1 Pa) !�GH3625�

�	*�»ï�#�K 14P 1 µg/g�x`a��Y$ N

L³ 91%(8��bc�l#�#�K 100�70 µg/g�

�x�<F�(õ�� GH3625���y	�³»ï�

Nµ�Á"#*p*­Â�ÃA7i���+y	(/

§N��L.L8Ï��9j:´*­Â�Ã�(*­

Â;Y?²;r�n8�� NWX<x( 

��������

1) x`a51ö�$��
� CBAlBCrBFe

:�=>�8 MoBNb?­��@i^ä�#ABý( 

2) x`a51;j Caö�!�L O²c���

��	.WX� 17 µg/g|ã 10 µg/g����y	�

20 30 40 50 60 70 80 90

� Al

2

O

3

�  CaO

�

�

�

�

�

�

�

�

�

�

�

�

�  

�  

 

I
n
t
e
n
s
i
t
y
/
a
.
u
.

�  

�

After process 2

After process 1

2θ/(°) 



� 2�                                ������	
��
 GH3625�������                             �691� 

.&¿ C-O 01L³�°*²cC��N WX� 100 

µg/g|ã 70 µg/g�SWXn 24 µg/g|ã 20 µg/g�+

×DEF�x`aj 0.5%Ó�¬­©ö� GH3625�

��o$��	�.B*B8WXCRâ|ã 6�60�

9 µg/g�/§Í?�.�L OBS²c( 

3) ½Z�<F���x`a C-O01�L.�Z�

GHI��OWX|-�À�?��x`aj Ca51ö

�! Ca-O01p� CaT Al

2

O

3

ûüýþ01�?@�

��L.�&¿ Ca-S01$��	 SWXÁ)�|-�

J8*WX|-À�?��WX�x� Ni GH3625�

�	�ïð��õ)*���*­Â�;rKL( 

 

����    References  

[1] Niu Jianping(���). Preparation Technology of Clean Steel 

and Superalloys(����������� )[M]. Beijing: 

Metallurgical Industry Press, 2009: 212 

[2] Eiselstein H L, Tillack D J. Superalloys 718, 625 and Various 

Derivatives[C]. Warrendale: TMS, 1991: 1 

[3] Yuan Chao(! "), Guo Jianting(#�$), Li Gusong(%&') 

et al. The Chinese Journal of Nonferrous Metals(()*+�

,-.)[J], 2011, 21(4): 733 

[4] Li Shoujun(%/0), Hu Yaohe(123), Mei Hongsheng(4

56) et al. Journal of Iron and Steel Research(�7��-

.)[J], 2003, 15(S1): 317 

[5] Sun Changjie(89:), Xing Jiping(;<=). Acta Metallur- 

gica Sinica(�,-.)[J], 1998, 34(7): 731 

[6] Niu Jianping(���), Yang Kenu(>?@), Sun Xiaofeng(8

AB) et al. Acta Metallurgica Sinica(�,-.)[J], 2002, 

38(3): 303 

[7] Niu Jianping(���), Yang Kenu(>?@), Jin Tao(� C) et al. 

Acta Metallurgica Sinica(�,-.)[J], 2001, 37(9): 943 

[8] Niu Jianping(���), Yang Kenu(>?@), Jin Tao(� C) et al. 

Acta Metallurgica Sinica(�,-.)[J], 2001, 37(5): 499 

[9] Niu Jianping(���), Yang Kenu(>?@), Xiaofeng(8AB) 

et al. Rare Metal Materials and Engineering(D*�,EFG

HI)[J], 2003, 32(1): 63 

[10] Niu Jianping(���), Sun Xiaofeng(8AB), Jin Tao(� C) 

et al. The Chinese Journal of Nonferrous Metals(()*+�

,-.)[J], 2002, 12(2): 217 

[11] Wei Shoukun(JKL). Thermodynamics of Metallurgical Proce- 

sses(M�NIOP-)[M]. Beijing: Science Press, 2010: 329 

[12] Yang Kenu(>?@), Sun Congxi(8QR), Shen Jianian(S

TU). Iron and Steel(�7)[J], 1982, 17(2): 9 

[13] Cho S W, Suito H. Metallurgical and Materials Transactions 

B[J], 1995, 26(2): 249 

[14] Chen Jiaxiang(VWX). Common Chart Data Handbook for 

Steelmaking( Y � Z [ \ ] ^ _ ` a )[M]. Beijing: 

Metallurgical Industry Press, 2010: 758 

[15] Wang Zhendong(bcd), Cao Kongjian(ef�), He Jilong 

(g<h ). Induction Furnace(
�i
Y )[M]. Beijing: 

Chemical Industry Press, 2009: 343 

[16] Аверин В В. Translated by Yu Xinchang(jkl), Zhang 

Yanhua(mno), Su Jian(p q). Nitrogen in the Metal(�,

(rs)[M]. Beijing: Metallurgical Industry Press, 1981: 75 

 

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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