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Table 1 Composition of three different alloys %

R Cr Co Mo W Nb Al Ti B C
René95 130 80 35 36 35 35 25 0010 0.06
René88DT 160 13.0 4.0 4.0 0.7 2.1 3.7 0015 0.03
sn74lun 8.7 152 38 54 26 49 1.7 0015 0.03
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Fig.1 Calculated dependences of precipitation phases on temperature and their partial magnification: (a), (b) René95; (c), (d) René88DT;
(e), (0 3n741nn
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Table 2 Calculated melting point and precipitation temperature
rang of precipitation phases T

me 75 3= ' MC MC MaCe n
Renéd5  1267~1340 1158 973~1310 789~1028 956 801
René88DT 1274~1350 1110 984~1302 816~1000 832 822
an741un  1296~1360 1213 1092~1323 763~1114 772 871
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Fig.2 SEM images after a standard heat treatment: (a) René95; (b) René88DT; (c) 3n741an
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Fig.3 Calculated curves of liquid segregation: (a) René95; (b)
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Fig.4 Calculated curves of y' phase precipitation behavior
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Fig.5 Calculated curves of chemical composition in y’ phase pre-
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Fig.7 Calculated curves of MC phase (a) and p phase (b) precipitation behavior
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Table 3 Calculated content of equilibrium precipitation phases
%
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Thermodynamic calculation of equilibrium phases for P/M superalloys

WU Jiawei, DONG Jianxin, ZENG Yanping, ZHANG Maicang

High Temperature Materials Research Laboratory, Materials Science and Engineering School, University of Science and Technology Beijing,

Beijing 100083, China

ABSTRACT The precipitation temperature range and quantity in equilibrium phases of three P/M superalloys,

René95, René88DT and sn74 110, were systematically calculated by using a thermodynamic calculation method and
the relevant superalloy database. The calculated results show that the three alloys have the same major phases, such
as y,y’ and MC, M6C, M23C6 carbides. The quantity of carbides in René95 is more than the others. The vy’ precipi-
tation temperature of >n741un is higher and the y’ amount is more than that of René95 or René88DT. The liquid seg-
regation behaviors of the three alloys were compared and discussed.

KEY WORDS P/M superalloy; thermodynamic calculation; equilibrium phase; precipitation; segregation



