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Table 1 Normal chemical composition of Ni-Fe based superalloys («/%)

Cr Mo W Nb Ti Al Si Mn Cu Fe B C Ni

16 1 1 0.8 2.4 1.8 0.15 0.5 0.15 25 0.003 0.06 Bal.

2.2 WA BN S &R EHHER R A R H
ool 2 VBt [ o i 01 4 T I B K, 4 4 O B
wl y P T 2 B /2 o 4 R T T 2 O O 1
B . HF H 47 28004 4% 7 B T 3006 e 00 i 75 5 11 e [ e
3 %01 T . IR, &4 e i, W T £ [
& 40} , 0 P T 27 U6 /I B 8 5 R T B 0 8 2
20} *~\\\\ 2 N AT 6 T 485 0 00 2 B ST A RR B 7 U 4

ol 5753 4 B 75 B 10 T 2

600 800 1000 1200 1400
2.0

b
161 ¢
° 7 L
g 12}
% M23CS
£
o 08t 7
Laves MG
0.4+
M;B, MB, \
0.0t

600 800 1000 1200 1400
T/°C

Bl &< 0P A P A0 R K
Fig.1 Equilibrium phase diagram of Ni-Fe based superalloy (a)

and its partial magnification (b)
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Table 2 Elements constitution of calculated precipitated phases (/%)

Phase Ni Al Cr Cu Fe Mn Mo Nb Si Ti w B C
y 44.71 0.88 19.66 0.18 31.62 0.62 0.98 0.05 0.13 0.16 1.03 Trace  Trace
y 75.60 5.00 0.89 0.05 3.95 0.12 0.05 3.38 0.23 10.06 0.65
M23Cs 2.34 70.37 - 2.89 0.06 17.49 Trace Trace 1.71 Trace 5.13
Laves 2.88 15.78 22.94 0.007 14.33 0.43 0.47 0.06 43.10 2.88
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Thermodynamic Calculations of Solidification and Phases Precipitation Behavior of
Ni-Fe Based Superalloys for Ultra-supercritical Power Plants

Zhao Xinbao, Yin Hongfei, Dang Yingying, Lu Jintao, Yuan Yong, Yang Zhen, Gu Yuefeng
(Xi’an Thermal Power Research Institute Co. Ltd, Xi’an 710032, China)

Abstract: Thermodynamic calculation software JMatPro and Ni-based alloy database were used to analyze the solidification and
equilibrium phase precipitation of a new Ni-Fe based superalloy. The effect of Al, Ti, Cr and C additions on the precipitation behaviors of
strengthening phases was calculated. The results show that the main constitution phases are y, »’, MC and My3Cs. The precipitated
temperature and amount of y’ increase with the increasing Ti and Al contents. With the increase of Cr content, the solidus and liquidus
temperatures decrease and the amount of M,3Cs increases firstly and then decreases. The additions of C content can reduce the freezing
range and promote the amount and precipitated temperature of MC and M23Cs. These results are beneficial to the superalloys design and
development.
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