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Fig.1 Calculated results of equilibrium phases and their mass

fraction vs temperature (a) and partial magnification (b)
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Table 2 Compositions of equilibrium phases at their solvus temperatures in GH141 superalloy of typical composition (/%)

Phase C Cr Ti Co Ni Mo Al Fe
y Trace 18.70 2.04 11.42 58.58 6.71 1.75 0.80
y' - 241 12.65 6.81 72.89 0.59 4.45 0.21

MC 18.43 1.35 77.28 Trace Trace 291 Trace Trace

MsC 2.67 16.03 - 2.16 24.68 54.26 - 0.19

M23Cq 5.09 63.04 Trace 3.14 8.85 19.76 - 0.13
I - 16.33 - 18.00 19.97 45.57 - 0.13
o - 33.40 - 12.10 21.96 31.96 - 0.58
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Fig.2 Typical microstructure of GH141 superalloy (a, b) and the MC EDS spectrum (c)
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Thermodynamic Calculation of Equilibrium Precipitation Phases
in GH141 Ni-based Superalloy
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Abstract: The equilibrium precipitation phases and the process of non-equilibrium solidification for GH141 Ni-based superalloy were
studied by Thermo-Calc software. The main precipitation phases include y, v o, 1 and carbides (MC, MgC and M,3Cs). Significant positive
segregation of Mo and Ti may occur during solidification based on the calculation, which would decrease the initial melting p oints of
GH141 Ni-based superalloy. The contents of Al and Ti can strongly influence the solvus temperature and the maximum mass fraction of y”
phase. C is the main control element of the maximum mass fraction of carbides (MC, MgsC and M,3Cs) and the enriched elements of MC,
MeC and M23Cs are Ti, Mo and Cr, respectively. Research results can provide a theoretical basis for composition design and heat treatment.

Key words: GH141 superalloy; Thermo-Calc software; equilibrium precipitation phases

Corresponding author: Zheng Lei, Ph. D., Professor, School of Materials Science and Engineering, University of Science and Technology
Beijing, Beijing 100083, P. R. China, Tel: 0086-10-62332884, E-mail: zhenglei_ustb@sina.com



