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C Cr Mo Co Al Ti Ni B Ta
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Fig.1 OM microstructures and grain sizes at different positions of the forging: (a) centre, 4.3 class; (b) 1/2R, 4.5 class; (c) edge, 6.5 class
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Fig.2 OM microstructures and grain sizes at different positions of the forging after heat treatment: (a) centre, 1.3 class; (b) 1/2R, 1.8 class;

(c) edge, 1.5 class
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Fig.3 Precipitates morphologies at different positions of the forging: (a) centre, (b) 1/2R radius, (c) edge; EDS spectra of MC in Fig.3a (d)

and Mz3Cg in F|g3b (e)
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Fig.4 Axial mechanical properties of different positions of the forging: (a) tensile properties at room temperature; (b) V-notch impact energy at

room temperature; (c) tensile properties at 700 C
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Fig.5 Comparison of tensile properties in different directions for the forging at room temperature (a, b) and 700 ‘C (c, d)
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Trial Manufacturing of Ni-base Alloy Rotor Forging for 700 °C
Advanced USC Power Plant

Nie Yihong™®, Bai Yaguan®?, Kou Jinfeng?, Guo Wei?*®, Zhang Xin?, Cao Zhiyuan?, Wang Baozhong*
(1. China First Heavy Industries, Qigihaer 161042, China)
(2. Tianjin Heavy Industries Research & Development Co., Ltd, Tianjin 300457, China)
(3. Heilongjiang Provincial Key Laboratory of Intelligent Manufacturing for Advanced Nuclear Power Equipment, Qigihaer 161042, China)

Abstract: For a rapid breakthrough, acquiring the key manufacturing technology and accomplishing key data accumulation, CFHI had
manufactured a large-section Ni-base trial forging for 700 °C advanced USC power plant. Through several times of upsetting and drawing,
the rotor trial forging with a diameter of 600 mm was successfully manufactured. Grain size of Ni-base alloy forging is 4~6 class and the
grain size is 1~2 class after heat treatment. The room temperature tensile strength and yield strength can reach 1000 and 600 MPa,
respectively, and impact energy is beyond 45 J at different positions after heat treatment. The tensile strength and yield strength can reach
800 and 500 MPa at 700 °C, respectively. The plasticity is more than 25% at room temperature and 700 °C. The homogeneous manufacture
of large section nickel base alloy forging was realized.

Key words: Ni-base alloy; forge; microstructure; mechanical property
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