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Fig.1 Cooling profiles used in this work (a) and dimensional

drawing used for tensile tests (b)
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Fig.2 Secondary y’ morphologies obtained from different cooling
rates: (a) 15 ‘C/min, (b) 30 ‘C/min, (¢) 45 °C/min, (d) 60
‘C/min, (e) 120 °C/min, and (f) 240 °C/min
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Fig.4 Size distribution of secondary y’ obtained at different cooling rates: (a) 15 C/min, (b) 30 “C/min, (c) 45 C/min, (d) 60 ‘C/min,

Cooling Rate/ °C-mm
Kl 6 Pubrnm i 574 HE R

Fig.6 Influence of cooling rates on ultimate tensile strength
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Fig.5 Mean size of secondary ' vs cooling rates
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Fig.7 DSC curves of the sample under different cooling rates
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Precipitation Behavior of y’ in Superalloy FGH97 During Continuous Cooling
from Supersolvus Temperature

Zhou Xuan', Li Yuli', Ma Tengfei', Zhang Yusheng', Lai Yunjin?, Wang Kaixuan’, Liu Xianghong’, Zhang Pingxiang'
(1. Northwest Institute for Nonferrous Metal Research, Xi’an 710016, China)
(2. Sino-Euro Materials Technologies of Xi’an Co., Ltd, Xi’an 710018, China)
(3. Western Superconducting Technologies Co., Ltd, Xi’an 710018, China)

Abstract: The y’ precipitation behavior in superalloy FGH97 during continuous cooling from supersolvus temperature was investigated by
Gleeble-3800 and heat treatment simulator furnace at cooling rates of 15~240 °C/min. The influence of cooling rates on y’ size, particle
morphology and tensile strength of the alloy was analyzed. The results show that during cooling from supersolvus temperature. Results
show that y’ nucleation and growth, even coarsening, simultaneously occur in the process of cooling. However, ageing treatment seems to
exert little influence on y’ evolution. At the cooling rate of 15 °C/min, a large number of secondary y’ split and form square particles with
~0.38 um in size. Meanwhile, there are lots of small tertiary spherical y’ around secondary y'. As the cooling rate increases to 60 °C/min,
the size of secondary y' decreases to ~0.22 um and the precipitation of tertiary y’is completely inhibited. The tensile strength of the FGH97
alloy tends to increase after an initial decrease with increasing of cooling rates, due to the combined influence of y’ volume fraction,
particle size and y/y’ mismatch.

Key words: Ni-base superalloy; cooling rate; y'; precipitation behavior
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