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Table 1 Comparison of tested chemical composition with the standard value of 625 alloy (/%)

Element C Si Mn P S Mo

Nb+Ta Ti Al Co Ni Cr Fe N

Test 0.035 0.037 0.005 <0.005 0.0002 8.98

Standard <0.10 <0.50 <0.50 <0.015 =<0.015 8.0~10.0 3.15~4.15 <0.40 <0.40 <1.0

3.84 0.3 0.2

0.0032 63.05 211 1.99 0.005

=58.0 20.0~23.0 <5.0

Bl ft2ed 625 B4 MEH R

Fig.1 OM microstructures of the as-received 625 alloy: (a) x plane, (b) y plane, and (c) z plane
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Fig.2 SEM image (a) and EDS spectra (b), bright-field TEM image (c), and SAED pattern (d) of the precipitates in as-received 625 alloy
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Fig.3 3-dimensional optical images of the 625 alloy thermal
aged for different time: (a) 300 h, (b) 1000 h, (c) 3000 h,
and (d) 10 000 h
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Fig.4 TEM bright-field images (a, e, f) and SAED patterns (b~d) of precipitates after thermal aging for 300 h: (a) showing phases of
M23Cs, ", J; (b) SAED patterns of M23Cs, (C) y” phase, and (d) J phase; (e) stacking faults in y” phase; (f) 6 phase
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Fig.5 STEM image and EDS mapping of 625 alloy after thermal aging for 300 h
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Fig.6 SEM images of ¢ phase thermal aged at 750 °C for different time: (a, b) 300 h, (c, d) 1000 h, (e, f) 3000 h, and (g, h) 10 000 h
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Fig.7 TEM images of 625 alloy thermal aged for different time: (a) 0 h, (b) 100 h, (c) 300 h, (d) 1000 h, (e) 3000 h, and (f) 10 000 h
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Fig.8 Comparison of tensile properties of 625 alloy after thermal aging at room temperature (a) and 750 ‘C (b) for different time
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Fig.9 SEM fracture morphologies of thermal aged 625 alloy after tensile tests at room temperature: (a) 0 h, (b) 300 h, (c) 1000 h, (d) 3000 h,
and (e) 10 000 h
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Fig.10 SEM fracture morphologies of thermal aged 625 alloy after tensile test at 750 ‘C for different time: (a) 0 h, (b) 300 h, (c) 1000 h,
(d) 3000 h, and (e) 10 000 h
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Fig.12 Phase distribution of 625 alloy after thermal aging time at 750 ‘C for different time
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Microstructure Evolution and Mechanical Behavior of 625 Alloy During
Long-term Thermal Aging Process at 750 °C

Li Ji*, Zhan Yingjie?, Li Jiang®, Tang Liying", Xu An?, Wang Qingwu?, Hou Shufang,
Gong Bing?, Wang Bohan', Ning Na*, Zhou Rongcan®
(1. Xi’an Thermal Power Research Institute Co., Ltd, Xi’an 710032, China)

(2. Huaneng Shandong Shidao Bay Nuclear Power Co., Ltd, Rongcheng 264312, China)

Abstract: In order to clarify the performance of 625 alloy during 10 000 h long term thermal aging at 750 <C, the microstructure evolution

and mechanical behavior were investigated by SEM, TEM as well as tensile and hardness tests. Results show that a phase transition from

the metastable y” phase to the steady-state § phase occurs in 625 alloy at 750 <C. At the initial stage y” phase rapidly precipitates and grows

in matrix, and then decreases and disappears with the extension of thermal aging. While the transformed ¢ phase gradually nucleates and

grows in size, and turns to be the main strengthening phase in 625 alloy in the long run. With the prolonging of the thermal aging time,

tensile strength, yield strength and hardness of the alloy are continuously improved, but the elongation constantly reduces. After 3000 h

thermal aging treatment, the mechanical properties tend to keep stable. There is no significant difference between the two ty pes of J phase

in the reinforcement of 625 alloy.

Key words: 625 alloy; microstructure evolution; ¢ phase; HTR-PM

Corresponding author: Li Ji, Ph. D., Senior Engineer, Materials Technology Department, Xi’an Thermal Power Research Institute Co., Ltd,
Xi’an 710032, P. R. China, Tel: 0086-29-82001211, E-mail: liji@tpri.com.cn


http://www.cnki.com.cn/Article/CJFDTotal-HDLG198806013.htm

