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Study on Degassing Behavior and Inclusion in “VIM + ESR” and
“NVIM + ESR” Smelting Processes of GH3128 Alloy
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( 1 Chengdu Advanced Metal Materials Industry Technology Research Institute Co. , Ltd. , Chengdu 610303 ;
2 State Key Laboratory of Metal Material for Marine Equipment and Application, Anshan 114009 )

Abstract The oxygen and nitrogen content of GH3128 alloy with two smelting processes of “ VIM + ESR” and
“NVIM + ESR” are measured by oxygen nitrogen analyzer, and the thermodynamic calculation of deoxidation and denitrifi-
cation has been carried out. The composition, size distribution and quantity of inclusions in GH3128 alloy with two smelting
processes are analyzed by ASPEX SEM . The results show that: The process of “VIM + ESR” can remove the N in the alloy
more effectively, the inclusions are mainly Al-Ti-O composite oxide inclusions, with a small number of Al,O, and TiO, ox-
ide inclusions, the inclusions in alloy by process of “NVIM + ESR” are not only oxide inclusions, but also sulfide and ni-
tride inclusions. And uses the vacuum smelting process can effectively reduce the number of inclusions, and refine the in-

clusion.
Material Index GH3128, Inclusion, Vacuum Induction Melting, Non-Vacuum Induction Melting, ASPEX SEM
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Table 1 GH3128 alloy chemical composition /%

C W Mo Al Ti Fe Mn Si Cr Ni
0.03 8.46 7.92 0.61 0.69 0.85 0.25 0.06 19.81 61.32
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Fig. 1 Schematic diagram of working principle of ASPEX SEM.:

(a) search grid and measurement grid; (b) representative image
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Fig.2 Equilibrium curves of Ti-N (a) and Al-N (b) at 1673 ~1773 K
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FEF7/Pa 1773 K 1723 K 1673 K
0.1 0.44 0.43 0.42
1 1.39 1.36 1.33
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100 13.87 13.60 13.32
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Fig.3 Equilibrium curves of Ti-O (a) and Al-O (b) at 1673 ~1773 K
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Fig.4 Effect of vacuum on balance [ O] of 0.03% C GH3128
alloy
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Fig.5 Changes of [N] (a) and [O] (b) in NVIM (1) and VIM (2) melt process
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Table 3 Number of different inclusions in sample of each
process stage of melting process /[ number - (25 mm®) ']

e ik #Bi ESR #AL \
1 HSBNIGE 3 5 1351 180 1539
2 HESRRRNIHE 2 6 912 183 1103
3 AR ALT Gj 2 4 590 20 616
4 HRTHBREHRRE 1 0 55 0 56
5 ESBKkEaEe 3 100 56 (] 159
6 HESBNTZM 27 76 35 0 138
7 EETIHEHFIEE 90 63 118 54 325
8 AEESHAEMALTIRG 145 141 231 100 617
9 ERFHEHEHERE 191 292 78 50 611
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Table 4 Types of inclusions detected by ASPEX SEM
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Fig.6 Morphology of typical inclusion in GH3128 alloy
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