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Fig.1  Phase diagram calculated by JMatPro software of 925 alloy(a)  

and its partial magnification (b) 
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Fig.2  Microstructures of interdendritic segregation of as-cast  

925 alloy: (a) OM image and (b) SEM image 
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Table 1  Composition of precipitation phases 

Mass fraction, ω/%  

Phases 

C Cr Ni Fe Ti Mo Al 

Redissolution 

temperature/j 

M

23

C

6

 5.15 71.16 2.00 2.00 Trace 19.72  862.7 

MC 18.55 Trace - - 80.70 Trace  1168 

σ - 44.45 13.63 23.26 - 18.65  870 

η - Trace 77.44 0.91 20.93 -  959.4 

γ' - Trace 80.36 0.84 12.43 Trace 5.01 467.6 
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Fig.3  Calculated curves of element redistribution of 925 alloy 

during solidification (a); calculated dependences of 

precipitation phases when liquid fraction is 5% in 

solidification (b) 
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Table 2  Segregation coefficients of different positions in 

as-cast 925 alloy 

Region Al Ti Cr Fe Ni Mo 

Center 1.28 3.37 0.90 0.81 1.08 1.33 

1/2R 1.08 2.90 0.91 0.84 1.06 1.23 

Edge 1.11 2.30 0.94 0.88 1.04 1.28 
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Fig.4  Interdendritic precipitated phases of as-cast 925 alloy at the center: (a) η and MC phase; (b) η and σ phase; (c) γ′ phase 
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Fig.5  DSC measurements of different positions in 925 alloy 

ingot 
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Fig.6  Interdendritic segregation of homogenized 925 alloy annealed at 1160 j for different time: (a) 5 h, (b) 10 h, and (c) 20 h 
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Fig.7  Ti (a) and Fe (b) segregation indices of 925 alloy after homogenization 
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Fig.8  FSEM images of as-forged 925 alloy (a) and 925 alloy with 1 h solution treatment at different temperatures: (b) 980 j,  

(c) 1020 j, and (d) 1040 j 
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Fig.9  OM images of as-forged 925 alloy (a) and 925 alloy with 1 h solution treatment at different temperatures: (b) 980 j, (c) 1020 j, 

and (d) 1040 j 
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Fig.10  Effect of solid solution temperature on grain size 
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Microstructure Evolution of 925 Alloy During Homogenization and Solution Treatment 

 

Li Jingyang, Dong Jianxin, Yao Zhihao, Zhang Maicang 

(University of Science and Technology Beijing, Beijing 100083, China) 

 

Abstract: In order to investigate the microstructure evolution of 925 alloy during homogenization and solution treatment, nickel-based 

925 alloy ingots were prepared by vacuum-induction-melting and electroslag-remelting and homogenization and solution tests were carried 

out. The microstructure and precipitations of the samples were studied by optical microscopy, scanning electron microscopy, and energy 

dispersive spectroscopy. The results show that there are phases including TiN, MC, σ phase, γ′ phase and η phase in the ingots, and σ phase, 

γ′ phase and η phase can be remelted at 1160 °C for 5 h. After homogenization at 1160 °C for 20 h, this segregation can be almost 

eliminated. In solution treatment temperature range from 950 °C to 1070 °C, the amount of grain boundary precipitation M

23

C

6

 decreases 

gradually, and the grain size increases quickly.  

Key words: superalloy; 925 alloy; solution treatment; homogenization 
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