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Table 1  Nominal composition of nickel-based superalloy (ω/%) 

C Cr Al Ti Mo Co B Zr V Ni 

0.18 9.0 5.32 4.4 3.1 10.00 0.018 0.07 0.76 Bal. 
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Table 2  Oxygen, sulfur and residual calcium contents in 

ingots (ω/%) 

Sample O S Ca 

0# 0.0013 0.0007 - 

1# 0.0009 0.0003 <0.002 
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Fig.1  [Ca]-[S] thermodynamic equilibrium relationship and 

measured ω
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Table 3  Oxygen, sulfur and calcium contents of 

the alloy (ω/%) 

Sample O S Ca 

16SD185 0.0008 0.0002 <0.0030 

16SD186 0.0008 <0.0002 <0.0030 

16SD188 0.0006 <0.0002 <0.0030 
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Fig.2  XRD patterns of CaO crucible: (a) before use and (b, c) after use 
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Table 4  Sulfur content of different parts in CaO crucible  

Sample position S content, ω/% 

0∼1 mm to the inner wall of the crucible after use 0.11 

3∼6 mm to the inner wall of the crucible after use 0.04 

Before experiment 0.02 
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Fig.3  EPMA analysis of CaO crucible: (a) sulfur, scanning range 2.7 mm×2.7 mm and (b, c) sulfur, scanning range 400 µm ×400 µm 
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Abstract: The effects of metal calcium and CaO crucible on deep deoxidation and desulfurization of cast superalloy K417G were studied 

by vacuum induction melting. Results show that Ca can achieve the effect of deep deoxidation and desulfurization, the oxygen content 

decreases from 0.0013% to 0.0006%, and the sulfur content decreases from 0.0007% to 0.0002%. The equilibrium relationship between 

measured ω

[Ca]

-ω

[S]

 in the alloy is basically the same as that of the thermodynamic calculation. In addition, the effect of CaO crucible on 

deoxidation and desulfurization is obvious. Oxygen content can be reduced to 0.0006%, and sulfur content can be reduced to less than 

0.0002%. The reduction of sulfur content is related to the formation of mCaO·nAl

2

O

3

 slag in the inner wall of CaO crucible, thus realizing 

deep desulfurization. 

Key words: cast superalloy; deoxidation; desulfurization; calcium; CaO crucible 

 

Corresponding author: Cui Chuanyong, Ph. D., Professor, Research Department of Superalloy, Institute of Metal Research, Chinese 

Academy of Sciences, Shenyang 110016, P. R. China, Tel: 0086-24-83978292, E-mail: chycui@imr.ac.cn 


