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Table 1 Chemical composition of superalloy (mass
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Table 2 Average cooling rate of Jominy specimen during
cooling in different regions
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Fig. 6 Microstructures of end-quenching specimen: (a) Before aging,
z=100 mm; (b) Before aging, z=65 mm; (c) Before aging, z=45 mm; (d)
Before aging, z=25 mm; (e) Before aging, z=0 mm; (f) After aging, z=100
mm; (g) After aging, z=65 mm; (h) After aging, z=45 mm; (i) After aging,
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Gamma prime phase evolution rule during end quench cooling in
nickel-based superalloy

DAI Xian-chuang', LI Zhen-feng?, CHEN Ji-guang’, DING Han-hui', WU Hong-yu', LIU Feng', JIANG Liang'

(1.State Key Laboratory of Powder Metallurgy, Central South University, Changsha 410083, China;
2. Zhuzhou AVIC Power Investment Casting Co., Ltd, Zhuzhou 412000, China;
3.School of Energy Science and Engineering, Central South University, Changsha 410083, China)

Abstract: The effect of cooling rate during the heat treatment on the gamma prime phase precipitated in the nickel-based
superalloy was studied. The solution temperature of the new type nickel-based superalloy was obtained by the
thermal-calc software and differential thermal analysis (DTA) test, respectively. Based on end-quenching cooling, the
effect of cooling rate on the microstructure of the nickel-based superalloy was studied. The finite element was used to
simulate the temperature filed distribution. The results show that with the increase of cooling rate, gamma prime phase
volume fraction increases gradually, and the morphology of gamma prime phase changes from spherical to square, the
size of the precipitate phase always decreases with the increase of the cooling rate. After aging, there are a large number
of 3rd gamma prime phase precipitate, inducing the increase of Vickers hardness.

Key words: nickel-based superalloy; gamma prime; end-quenching; aging; heat treatment
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