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 1  !"# 617B$�%&'()*� 

Table 1  Chemical composition of 617B alloy (ω/%) 

C 

Cr Co Mo Al Ti Fe Nb B Ni 

0.06 22.0 12.0 9.0 1.3 0.4 1.2 0.03 0.003 Bal. 
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¡ 1  ¢a£¤¥NO 

Fig.1  Microstructures of as-received specimens: (a) OM image of the grain morphology; (b) SEM image of grain boundary morphology; 

(c, d) SEM images of M

23

C
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 carbide particles within the grains  

 

 

 

 

 

 

 

 

 

 

¡ 2  650 �89 γ′[MPQ  

Fig.2  Evolution of gamma prime aged at 650 � for different time: (a) 600 h, (b) 1000 h, and (c) 3000 h 
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Fig.3  Evolution of precipitate size, area fraction and hardness 

during 650 � aging treatment 
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¡ 4  700 �89 γ′[MPQ  

Fig.4  Evolution of gamma prime aged at 700 � for different time: (a) 20 h, (b) 500 h, and (c) 3000 h 
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Fig.5  Evolution of precipitate size, area fraction and hardness 

during 700 � aging treatment 
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¡ 6  750 ^89 γ′[MPQ  

Fig.6  Evolution of gamma prime aged at 750 ^ for different time: (a) 20 h, (b) 1000 h, and (c) 3000 h 

 

 

 

 

 

 

 

 

 

 

 

¡ 7  750 �89="L γ′[M§¨��5©ª6«FG23

¬iMQo 

Fig.7  Evolution of precipitate size, area fraction and hardness 

during 750 � aging treatment 
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¡ 8  650 �89���o�PQ 

Fig.8  Evolution of intergranular carbides aged at 650  � for  

600 h (a) and 3000 h (b) 
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¡ 9  700 �89���o�PQ 

Fig.9  Evolution of intergranular carbides aged at 700  � for     

500 h (a) and 3000 h (b) 
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¡ 10  750 �89���o�PQ 

Fig.10  Evolution of intergranular carbides at 700  a� ging for  

20 h (a) and 3000 h (b) 
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Fig.11  Evolution of intragranular carbides during aging: (a) 650 �/3000 h; (b) 700 �/3000 h; (c) 750 �/3000 h
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� 12  ������  

Fig.12  Evolution of carbides: (a) 750 �/1000 h, intergranular carbides; (b) 750 �/3000 h, intergranular carbides; (c) 750 �/3000 h, 

intragranular carbides  
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Fig.13  Coarsening mechanism of γ′ phase 
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Fig.14  Agglomeration of γ′ phase 
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Fig.15  Schematic diagram of coarsening of γ′ phase by agglomeration 
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Microstructure Evolution of 617B Ni-based Superalloy during Long-Term Aging 
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Abstract: The 617B alloy was aged for 3000 h at 650, 700, 750 °C. The microstructure evolution was characterized by optical microscope 

(OM), field emission scanning electron microscope (FESEM) and energy dispersive spectrometer (EDS). The result shows that the γ′ phase 

and Cr, Mo-rich M

23

C

6

 are the major precipitates during aging treatment. The γ′ phase precipitates after aging at 650 °C for 600 h and gets 

coarsening with a prolonged time and an increasing temperature. The coarsening of γ′ phase satisfies the LSW theory during aging below 

700 °C but when exposed above 750 °C, agglomeration becomes the primary coarsening mode. The carbides along the grain boundaries 

transform gradually into continuous network structure by coarsening from fine serration carbides; and the carbides within grains increase in 

number during aging. When aged at 750 °C, the M

23

C

6

 carbides interact with the surrounding matrix and some special evolution 

characteristic could be observed. 
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