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Table 1 Bulk composition of studied alloys calculated by ICP-OES

Mole fraction/%

Alloy

Al w Mo Nb Ta Ti Ni Co
2Mo 9.40 9.85 241 - - - - Bal.
2Nb 9.28 10.01 - 2.72 - - - Bal.
2Ta 9.17 9.81 - - 1.80 - - Bal.
2Ti 8.88 9.26 - - - 1.69 - Bal.
2Ni 9.15 10.06 - - - - 1.94 Bal.
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Fig. 1  Microstructures of Co-8.8Al-
9.8W-2X (X=Mo, Nb, Ta, Ti and Ni)
superalloys after aging at 900 ‘C for
300 h: (a) 2Mo; (b) 2Nb; (c) 2Ta;
(d) 2Ti; (e) 2Ni
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B2 2Mo Ml 2Nb &4 930 CH i i i ZH 41
Fig. 2 Microstructures of 2Mo((a;)—(a,)) and 2Nb((b;)—(b,)) superalloys at 930 C: (a,), (b;) 50 h; (a,), (by) 100 h; (a3), (b3)
200 h; (ay), (bs) 300 h
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Fig. 5 Coarsening rate K of five superalloys at different

temperatures
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Fig. 6 Microstructures of Co-8.8Al-
9.8W-2x superalloys after aging treatment
at 870 °C for 300 h**: (a) 2Mo; (b) 2Nb;
(c) 2Ta; (d) 2Ti; (e) 2Ni
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Fig. 7
analysis of 2Ti alloy after aging treatment
at 900 ‘C for 300 h™!: (a) SEM image;
(b) Co; (c) W; (d) AL; (e) Ti

Secondary phase scanning
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Fig. 8 XRD patterns of five alloys aged at
900 °C for 100 h'": (a) 2Mo alloy; (b) 2Nb
alloy; (c) 2Ni alloy; (d) 2Ta alloy; (e) 2Ti
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Effects of alloying elements on microstructure and
coarsening behavior of Co-8.8A1-9.8W superalloys

XU Yang-tao" >, LI Huai"?, LOU De-chao"?, WANG Chen"*

(1. State Key Laboratory of Advanced Processing and Recycling of Nonferrous Metals,
Lanzhou University of Technology, Lanzhou 730050, China;
2. School of Materials Science and Engineering, Lanzhou University of Technology, Lanzhou 730050, China;
3. Baiyin Research Institute of Novel Materials, Lanzhou University of Technology, Baiyin 730900, China)

Abstract: With the changing of aging time and temperature, the microstructure, coarsening behavior of y’ phase
and secondary phase precipitation of Co-8.8A1-9.8W-2X (X is Mo, Nb, Ta, Ti and Ni, mole fraction, %) superalloys
were investigated by EFSEM. The effect of alloying elements on the coarsening behavior of y' phase in the
superalloys was analyzed. The result shows that the size of y’ phase increases with the increase of aging
temperature and aging time in five alloys, and size of y’ phase follows LSW theory, but the volume fraction of y’
phase decreases obviously during aging process. The spheroidization of the y phase morphology of 2Mo and 2Ni
alloys is observed during aging, while the cubic degrees of 2Nb, 2Ta and 2Ti alloys remain high. The coarsening
rate curves of the five alloys are valley-shaped with increasing aging temperature, the coarsening rate is much
higher at 930 ‘C than that at 870 ‘C. The coarsening rate constants of 2Ni, 2Ta and 2Ti alloys are lower at three
aging temperatures, but at 930 ‘C, the coarsening rate constants of 2Ta and 2Ti alloys increase significantly. The
secondary phase mainly precipitates at grain boundary, and DO;o-Co;W phase is dominant, 2Ti alloy precipitates
chained-like CoAl phase at grain boundary determined by EDS, which is irregular at grain boundary and needle
like or irregular inside grain.

Key words: alloying elements; Co-8.8A1-9.8W superalloy; y’ phase; coarsening behavior; secondary phase
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