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! 1  GH3625"�#�  

Table 1  Chemical composition of experimental material 

(ω/%) 

C P S Cr Fe Mo Nb Al Ti Ni 

0.042 0.006 0.0006 21.77 3.68 8.79 3.75 0.21 0.40 Bal. 
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¦ 1  GH3625L�FG�TOP§¨ 

Fig.1  Microstructure of GH3625 alloy before aging 
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¦ 2  GH3625L� 750 �FGHIFJaT SEM§¨ 

Fig.2  SEM morphologies of GH3625 alloy after aging at 750 � for different time: (a) 10 h, (b) 51 h, (c) 95 h, (d) 300 h, (e) 510 h,  

and (f) 1000 h 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

¦ 3  GH3625L�° 750 �FGHIFJT EDS±d 

Fig.3  EDS analysis of GH3625 alloy after aging at 750  � for different time: (a) line scanning along line A in Fig.2a after 10 h aging treatment, 

(b) line scanning along line B in Fig.2b, after 51 h aging treatment, (c) point scanning at point C in Fig.2c after 95 h aging treatment, and 

(d) point scanning at point D in Fig.2c, after 95 h aging treatment 
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 4   2d� GH3625��� 750 ��� 300 h������ E�� EDS����� 

Fig.4  EDS elements mapping of region E in Fig.2d of GH3625 alloy after aging at 750 � for 300 h: (a) C, (b) Nb, (c) Ti, (d) Mo, (e) Cr,  

(f) Ni, and (g) Al 

a 

b 

c 

d 

e f 

g 

5 µm 

C 

Nb 

Ti 

Mo 

Cr 

Ni 

Al 



� 5�                                !"#$%&'()*+ GH3625��,-./0                           �1609� 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 5  GH3625�� 750 ���12�3,-�� δ �� 

Fig.5  SEM images of δ phase in GH3625 superalloy at 750 � 

for different aging time: (a) 510 h and (b) 1000 h 
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width/µm 

Area fraction/% 

510 3.436 0.202 13.6 

1000 4.782 0.229 18.2 
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 6  750 �4&12���3 GH3625�� XRD5 

Fig.6  XRD patterns of GH3625 alloy at 750  � for different aging time: (a) 10 h, (b) 95 h, and (c) 1000 h 
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 7  750 �������� GH3625������� 

Fig.7  Microstructure evolution of the GH3625 alloy at 750 � for different time: (a) 10 h, (b) 51 h, (c) 95 h, (d) 300 h, (e) 510 h, and (f) 1000 h
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Fig.8  Effect of aging time on grain size 
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Fig.9  Variation of grain boundary width with aging time 
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Fig.10 Relationship between aging time and mechanical 

properties at room temperature 
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� 11 � GH3625 MN�	%&��øK SEM ]

L�� 11a��/ !�øK]L�=´MNáâÁX
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Fig.11  SEM fractographs of tensile samples after aging for different duration: (a) the original state, (b, c) 10 h, (d, e) 95 h, and (f, g) 1000 h 
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Microstructure Stability of GH3625 Alloy During Over-temperature Service 

 

Ding Yutian, Meng Bin, Gao Yubi, Ma Yuanjun, Xu Jiayu, Chen Jianjun 

(State Key Laboratory of Advanced Processing and Recycling of Nonferrous Metals,  

Lanzhou University of Technology, Lanzhou 730050, China) 

 

Abstract: The influence of different aging time at 750 °C on microstructure and mechanical properties of GH3625 alloy tube were investigated 

by OM, SEM, EDS, Universal Testing Machine, etc. The results show that the MC, M

6

C, M

23

C

6

, γ″ and δ phase are mainly precipitated in the 

GH3625 alloy after aging at 750 °C for 1000 h. The grain growth in the aging process of GH3625 alloy is closely related to the phase transition 

behavior at the grain boundary and the solute drag of Nb atoms. Due to the transformation of different types of the phase at the grain boundaries, 

the grain boundaries width of the GH3625 alloy increases initially and then decreases during the long-term heat preservation at 750 °C. Before 

and after aging, the change of tensile strength of the alloy is not obvious, and the yield strength shows a trend of increasing continuously. 

However, 62.55% of the elongation of the alloy has lost, and the fracture mode changes from ductile fracture to brittle fracture. 

Key words: solid solution state of GH3625 alloy; phase transition; mixed grain structure; grain boundary; fracture mode 
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