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Table 1 Chemical composition of Inconel 718 (w/%)

Nb Ti Al Mo Fe Cr Cc Ni

536 0.97 056 298 19.93 17.72 0.021 Bal.
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Fig.1 Longitudinal section microstructures of the mushy zones

with remelting temperature 1700 ‘C: (a) 10 pm/s, (b) 20
um/s, (c) 40 pm/s, and (d) 70um/s
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Fig.2 Morphology of the mushy zone under different remelting
conditions and solidification rates: (a) the length of the
mushy zone (LMZ) and (b) the primary dendrites arm
spacing (PDAS)
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Fig.3 Cross section structures in the mushy zones: (a, b) R=20 pm/s, T=1326 C; (c, d) R=20 pm/s, T=1306 C; (e, f) R=20 pm/s,
T=1176 C
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Fig.4 Content of Nb and Mo in the residual liquid and liquid fraction
along the mushy zone at different solidification rates as the
remelting temperature was 1700 ‘C: (a) 10 pm/s, (b) 20 pwms,
(c) 40 pm/s, and (d) 70 um/s
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Table 2 Maximum content of Nb and Mo in liquid in the

mushy zone at different remelting temperatures

(w/%)
Solidification rate/um s™ 10 20 40 70
Nb 226 19.7 18.3 14.8
1600 C
Mo 6.23  8.87 7.14 5.03
Nb 19.98 18.57 18.14 16.06
1700 C
Mo 8.82 8.92 7.92 7.37
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Fig.5 Liquid density difference along the mushy zone solidified at 20

um/s with different remelting temperatures
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Effects of Remelting Temperature on the Segregation and Rayleigh Number in the
Mushy Zone of Directionally Solidified Superalloy Inconel 718

Wang Ling®, Xu Binbin?, Liu Lin? Dong Jianxin®
(1. Nanjing University of Information Science and Technology, Nanjing 210044, China)
(2. State Key Laboratory of Solidification Processing, Northwestern Polytechnical University, Xi’an 710072, China)
(3. University of Science and Technology Beijing, Beijing 100083, China)

Abstract: Superalloy Inconel 718 was directionally solidified at various solidification rates after heating at different remelting
temperatures. The microstructure and composition of the liquid along the mushy zone of the superalloy have been investigated by scanning
electron microscope (SEM) and energy dispersion analysis spectrometry (EDAX). The content of Nb and Mo in the interdendritic liquid
along the mushy zone was given. The liquid-density difference and relative Rayleigh number in the interdendritic liquid were calculated.
Results show that when the remelting temperature increases from 1600 <C to 1700 <C, the segregation of Mo becomes more serious, the
liquid-density difference becomes higher at the beginning of solidification and the maximum relative Rayleigh number (Rar) increases
greatly, which indicates the tendency of thermal solute fluid flow becomes larger and mushy zone is more unstable.
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Corresponding author: Wang Ling, Ph. D., Associate Professor, School of Physics and Optoelectronic Engineering, Nanjing University of

Information Science and Technology, Nanjing 210044, P. R. China, Tel: 0086-25-58731031, E-mail: sjzhwl@126.com



