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Table 1 Nominal composition of alloys (at%o)

Alloy Co Al W Ta Ce B

2Ta 79.4 8.8 9.8 2.0

0.4Ce 79.0 8.8 9.8 2.0 0.4

0.4B 79.0 8.8 9.8 2.0 - 0.4

E 1 Co-Al-W & &M 44
Fig.1 Microstructures of Co-Al-W alloys: (a) 2Ta, (b) 0.4Ce, and (c) 0.4B
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Kl 2 Co-Al-W & &M X EPMA JT 5 i 73 1i
Fig.2 EPMA element mappings of the microzone of Co-Al-W alloys: (a) 2Ta, (b) 0.4Ce, and (c) 0.4B

K3 Co-Al-W & 4 #v b B 5 1) foul 2 23
Fig.3 Microstructures of Co-Al-W alloys after heat treatment: (a) 2Ta, (b) 0.4Ce, and (c) 0.4B
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Table 2 Phase composition of grain boundary region of alloys (at%b)

Alloy Phase Co Al w Ta
0.4Ce CosW 79.93 24 1451 3.16
) y 90.70 5.22 3.63 0.45
0.4B CosW 73.9 1.2 19.1 5.8
) CosWs 55.9 0.7 20.6 12.8
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B4 Co-Al-W &4 XRD
Fig.4 XRD patterns of Co-Al-W alloys: (a) 2Ta, (b) 0.4Ce, and (c) 0.4B
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Fig.5 Microhardness of Co-Al-W alloys after heat treatment
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Effect of B and Ce on Microstructure and Properties of Co-8.8Al-9.8W-2Ta
Superalloys

Xu Yangtao'??, Li Huai'?, Ma Tengfei'?, Lv Xin'?
(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: In order to improve the properties of Co-8.8AI-9.8W-2Ta alloy, effects of adding 0.4at%Ce and 0.4at%B elements on the
microstructure and properties of the matrix alloy were studied. Microstructure, EDS element mapping, phase composition and hardness
were investigated by SEM, EPMA, XRD and hardness tester. The results show that both Ce and B can inhibit the precipitation of the
secondary phase, and spheroidize the secondary phase. CosW phase is precipitated in the grain boundary region of 0.4Ce alloy, and Ce
mainly forms compounds Ce,Co;7 and Al,Ce,Co;5. CosW and Co;Ws phases are mainly formed in the grain boundary region of 0.4B alloy,
and B element mainly forms compound CoW,B,. Both Ce and B element can improve the microhardness of the alloy, and 0.4Ce alloy
shows the highest microhardness (5434 MPa).

Key words: Co-Al-W alloy; microalloying; microstructure; microhardness
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