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Fig.1  Typical microstructure of as-cast WE43 alloy: (a) OM image, (b, c) BSE images, and 

(d) EDS results corresponding to spectrum I and spectrum II in Fig.1c 
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Fig.2  Morphologies of the SFSP-WE43 alloy: (a) top surface and 

(b) cross-section 
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Fig.3  Microstructures of SFSP-WE43 alloy: (a) SEM image and 

(b) BSE image 
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Fig.4  Age hardening curves of SFSP specimens aged at 150 

and 180 » 

a 

b 

2 mm 

a 

b 

0      20      40      60      80 

Time/h 

126

122

118

114

110

106

102

98

M
i
c
r
o
h
a
r
d
n
e
s
s
,
 
H
V
/
�

1
0
 
M
P
a
 



3182                                           ®������8J                                          � 47� 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

¯ 5  SFSP+150 »� SFSP+180 »WX\]L�uOP 

Fig.5  Optical images of SFSP+150 » (a) and SFSP+180 » (b) 
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Fig.6  TEM images of SFSP (a), SFSP+150 » (b), SFSP+180 » (c), and corresponding SADP (d) 
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Fig.7  Tensile properties of as-cast, SFSP and peak-aged specimens 
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Fig.8  SEM images of tensile fracture surfaces: (a, d) SFSP; (b, e) SFSP+150 »; (c, f) SFSP+180 » 
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Effect of Aging Treatment on Microstructural Evolution and Mechanical Properties 

of Submerged Friction Stir Processed WE43 Alloy 
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Abstract: The as-cast WE43 alloy was subjected to submerged friction stir processing (SFSP). The effects of aging treatment on the 

microstructural evolution and mechanical properties of SFSP specimens were investigated. The results show that the microstructure of the 

cast WE43 alloy is significantly refined and the mechanical properties are greatly enhanced by SFSP. After the subsequent artificial aging 

treatment at 150 °C for 66 h and 180 °C for 54 h, the strengths of the peak-aged specimens further increase, which is attributed to the large 

quantity of β′′ and β

1

 precipitates, respectively. Meanwhile, elongations of the peak-aged specimens are both decreased since more crack 

nucleation sites are provided with the increasing precipitates. The failure mechanism of SFSP specimen is ductile fracture, while that of 

the peak-aged specimens is mixed ductile-brittle fracture. 

Key words: WE43 alloy; friction stir processing; microstructure; aging treatment; mechanical property 
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