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Table 1 Chemical composition of test alloy W5 /%
C Cr Co w Ti Nb Ta Ni
0.095 ~ 0.135 4.0~33.0 18.5~19.50 1.80~2.20 1.50 ~1.90 3.20 ~ 3.60 0.80 ~ 0.90 1.20~1.30 e
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Fig. 1 Changes of oxygen and nitrogen concentrations
with Cr content in alloys
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Table 3 Concentrations of oxygen and nitrogen

in raw materials Wg /%
WiH Cr Ni Co w Mo
(0} 0.05 0.0028 0.0023 0.002 0.002 3
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Fig. 2 Concentrations of oxygen and nitrogen at
different melting times
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Fig. 3 Concentration changes of oxygen and nitrogen under different refining processes
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Effect of Vacuum Induction Melting Process on Oxygen and Nitrogen

Concentrations in Nickel-Based Superalloy

MA Xiu-ping, ZHOU Tong-jin, LIU Dong-fang, WAN Xu-jie, MENG Yu, ZHANG Hua-xia
( Beijing Institute of Aeronautical Materials, Beijing 100095, China )

Abstract:

The effects of different melting times and refining processes on the concentrations of oxygen and nitrogen
in nickel-based superalloy were studied. The results show that the concentrations of oxygen and nitrogen
in the superalloy increased with the content of chromium. When the melting time was prolonged to 30 min,
the concentrations of oxygen and nitrogen in the alloy were decreased by 36% and 14%, respectively. With
the extension of refining time, the concentrations of nitrogen and oxygen showed a downward trend in 30
min; however, the oxygen concentration increased after 40 min. After adding electromagnetic stirring in the
refining process, the deoxidation and denitrogenation rates were increased, and the rate of oxygen increasing
in crucible also increased. When the refining time was up to 30 min, the amount of oxygen and nitrogen
removal was 17% and 22% higher than those of the non-electromagnetic stirring refining process, respectively.
When the refining time was up to 40 min, the nitrogen concentration continued to decrease by 25%, while the
oxygen concentration increased by 12% compared with the non-electromagnetic stirring refining process.
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