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Fig.1 Variation of equilibrium precipitation phase with temperature in Co-22Cr-xAl-1.5Ni-1.0Y-0.3Si (x=9, 13, 16) alloys: (a) f’

phase, (b) y phase, and (c) o phase
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(b) y phase, and (c) o phase
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Sample Co Cr Al Ni Y Si

Nominal Bal. 22 13 1.5 0.8 0.3

1# -Top Bal. 2222 13.62 158 094 0.30
1# -Bottom  Bal. 22.42 13.63 1.60 096 0.28
2# -Top Bal. 2196 1324 152 1.04 0.22

2# Bottom Bal. 22.02 1338 154 1.10 0.22
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Application of CALPHAD Method in the Preparation of Co-based Bond Coating Alloys

Zhang Zhao, Chu Maoyou, Shen Jianyun, Liu Yuyang, Bai Xue
(General Research Institute for Nonferrous Metals, Beijing 100088, China)

Abstract: The effects of alloying elements on phase equilibria in Co-based bond coating alloys were predicted by CALPHAD method. The
results show that Al significantly influences the precipitation amounts of £’ and y, and Cr has a definite effect on the precipitation of . The
appropriate contents of Al and Cr elements are determined to be around 13% and 22%, respectively. The results of calculated phase
formations and phase change as a function of temperature were extensively discussed, which indicate that y begins to precipitate from the
matrix B’ at 1208 °C and reaches the highest content at 974 °C, and then the o precipitates. According to the phase transformation, the heat
treatment process of the alloy was formulated, i.e. dissolving at 1300 °C and aging at 1000 °C. The alloy samples were prepared by
vacuum induction melting. Segregation and the amorphous structure in as-cast alloys are eliminated after the above heat treatment, and the
two-phase structure, '+ y, of the commercial target is obtained.

Key words: CALPHAD; Co-based bond coating alloy; material design; heat treatment
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