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Table 1 Composition of master alloy

(mass fraction, %)

Co Cr Mo W Nb
9.6 1.3 1.3 16.2 1.0
Al Ti C B Ni
5.5 1.1 0.10 0.024 Bal.
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Fig. 1 Microstructures of as cast alloys
(a) —Alloy 1; (b) —Alloy 2
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Fig.2 Morphologies of eutectic( ¥+ Y ) in alloys
(a) —Alloy 1; (b) —Alloy 2



1245 6 ] K58, AF: Ru X B BE R A SR AT 0 R * 1201 *
=2 HGEVIEMMR (S, %)
Table 2 Compositions of primary phases in Alloy 2 (mass fraction, %)
Phase Ni Co Cr W Mo Nb Ru Al Ti
Eutectic Y 65.6 8.6 0.7 13.0 1.4 0.8 1.8 6.5 1.5
MC® carbide 4.2 0.5 0.3 27.6 14.2 34.6 0.1 1.0 17.6

* Content of carbon is not detected

3 A44(1410 C, 10 min)+ (1395 ‘C, 10 min) % K5 (K 854141
Fig. 3 Quenching microstructures of alloys after isothermal solidification of

(1410 C, 10 min)+ (1395 C, 10 min)
(a) —Alloy 1; (b) —Alloy 2
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Fig. 4 Quenching microstructures of alloys after isothermal solidification of

(1410 C, 10 min)+ (1365 C, 10 min)
(a) —Alloy 1; (b) —Alloy 2
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Table 3 DTA result of alloys FEREZ 1375 °C, PP 4t [ ) [E A0 A 2K 70%
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Fig. 5 MC carbide formed by isothermal

solidification of (1 410 C, 10 min) +
(1355 C, 10 min) in alloy 2
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Fig. 6 Eutectic( Y+ Y ) formed by isothermal

solidification of (1 410 C, 10 min) +
(1275 C, 10 min) in alloy 2
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Fig.7 Secondary Y phase precipitated by

isothermal solidification of (1 410 C, 10 min) +
(1265 C, 10 min) in alloy 2
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1355°C MC carbide
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Fig. 8 Precipitated sequence of phases in
liquid and solid temperature range of two alloys
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Fig. 9 Characteristic of isothermal
solidification for two alloys
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Table 4 Distribution coefficients of elements in alloys at different solidification temperature

Solidification

Distribution coefficient, w s/ w1,

g B temperature/ T Ny, T Al Mo Cr Ni Ru Co G
1 390 0.31  0.43 0.81 0.82 0.87  0.98 .06  1.27
1 1 355 0.15 0.35 0.8 0.65 0.81  0.98 .04 1.54
1390 0.23 0.43 0.81 0.8 0.85 0.97 1.0l 1.07 1.28
’ 1355 0.15 0.34 0.78 0.57 0.79 0.98 0.92 1L.11  1.59
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Effect of Ru addition on solidification behavior of

cast nickel base superalloy

ZHENG Liang', GU Chemrqing', ZHENG Yurrrong’
(1. School of Materials Science and Engineering, Xi an University of Technology, Xi an 710048, China;
2. Institute of Aeronautical M aterials, Beijing 100095, China)

[ Abstract] The solidification process of two kinds of cast nickel base superalloys with low content of Cr and high content of W, in
which 3% (mass fraction) Ru was added or was not contained, was comparatively studied by the method of DT A and isothermal solidi-
fication experiment. T he solidified structure at different temperature, solidification sequence and solidification characteristic diagram
were obtained. The results show that the addition of Ru into the cast nickel base superalloy with low content of Cr and high content
of W does not affect liquidus temperature of alloy, but can influence the precipitation temperature of primary M C carbide and eutectic
v+ ¥ obviously. Ru is a very weak segregation element and does not change the segregation characteristic of other alloying elements.
Ru is ¥ stabilizer and can restrict the formation of large block shaped M ¢C carbide effectively. Therefore Ru is considered as a benefr

cial alloying element for stabilizing microstructure of cast nickel base superalloys with low content Cr and high content W.
[Key words] nickel base superalloy; Ru; DTA; isothermal solidification
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