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Influence of High Temperature Diffusion Heat Treatment on
Microstructure of Ni-24Fe-14Cr-8Mo Nickel Base Alloy

Cui Yi, Zhang Yunfei, Li Da, Han Yanguang and Shi Yuan
(HESTEEL GROUP Technology Research Institute, Shijiazhuang 050000 )

Abstract In this paper, the influence of high temperature diffusion heat treatment on Laves phase and elements seg-
regation in 50 kg vacuum induction melted Ni-24Fe-14Cr-8Mo nickel base alloy is studied. The alloy is heat-treated at dif-
ferent temperatures for different times, and the microstructure and element distribution are investigated through Optical Mi-
croscope (OM), Scanning Electron Microscope (SEM) , Electron Probe Micro-Analyzer (EPMA) and Metallographic Pro-
cessing (MP). Results indicate that island-shaped Laves phase obviously precipitates in the interdendritic area led to a se-
rious elements segregation. The incipient temperature of Laves phase is at 1 180 ~ 1200 °C. When the alloy is soaked at
1180 °C for 7 ~100 h, the volumn fraction of Laves phase kept decreases with diffusion treatment time in an exponential
pattern with ¥, =11.557 8exp( —0.143 2 ¢) ; Laves phase could not be totally dissolved in less than 40 h but almost disap-
peared after 76 h at 1 180 “C ; elements segregation could be further improved after 100 h high temperature diffusion heat
treated at 1 180 °C. It could be concluded that for Ni-24Fe-14Cr-8Mo alloy the high diffusion heat treatment temperature
should not be higher than incipient temperature Laves phase, and a treatment at 1 180 °C for 100 h could effectively reduce
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Laves phase fraction and elements segregation.

Material Index Ni-Based Alloy, High Temperature Diffusion Heat Treatment, TCP Phase, Incipient Melting Tem-
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Table 1 Chemical composition of experimental Nickel base
alloy / %

C Si Nb Al Mo Ti Cr Fe
0.10 0.25 2,05 1.16 8.33 2.21 14.80 23.72
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Fig. 1 Morphology of as-cast structure of Ni-24Fe-14Cr-8Mo alloy: at edge (a), 1/2 radius (b) and center (c) of ingot
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Fig.2  Area scanning analysis of interdendritic Laves phase precipitate in ingot: (a) morphology of Laves phase; (b) Ni; (¢) Mo (d)

Nb; (e) Al; (f) Ti
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Table 2 Composition WDS analysis of interdendritic Laves
phase precipitate
W H Al Ti Cr Fe Ni Nb Mo
FRESE/% 0.32 3.34 15.42 19.63 29.12 11.81 20.34
RTFa%¥/% 0.77 4.46 18.95 22.46 31.69 8.12 13.55
AT EE 3.125 1.67 1.04 1.2 1.63 5.76 2.44
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Fig. 3 Morphology of interdendritic Laves phase precipitate in as-cast specimen at (a)1 120 “C; (b)1 140 C; (e)1160 C; (d)
1180 C; (e)1200 C and ()1 220 °C for 30 min, water quenching
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Fig.4  Morphology of structure of as-cast alloy at 1220 °C for
30 min water quenching
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Fig. 5 Morphology of Laves phase precipitates near grain boundary in as-cast specimen diffusion treated at 1 180 °C for (a)7 h, (b)

40 h, (¢)76 h and (d)100 h
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Fig. 6 Diffusion heat treatment dynamic curve at 1 180 °C Ni-
24Fe-14Cr-8Mo alloy
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