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

(d) EDS results corresponding to spectrum I and spectrum II in Fig.1lc
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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 C
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Fig.5 Optical images of SFSP+150 ‘C (a) and SFSP+180 C (b)

AT AT WG R DL, A e I R AT Hh S 0
A BRI gy M JF B SR B IAR AL, PTIRIG B7
AR AT RERL S GP X o PAE =25 T B AR KT 3 K
IS AR T RE, (HIEXT WE43 805 S AR IR I 2%

B . 1(1010) . y

AT R TRIHT HRH b S G R 45t B AR ) BT B e L. 4
B K 2 B AR O R AR R 2 R BT T
SO HE 150 CHIWALI 24 F F, SFSP-WE43 %t
A BIHT HARIE JE LD AR Ao E 180 “C I (E I
RO, R B BT ORI ESIR AT AR (A
6¢), A ILTEF R 6d HRE N )3k X HL AT S AR
(selected area diffraction pattern, SADP) 204711, #
AR g — M E . B A S A BT o0 2 21
(B B A B B R A KU, SESP AR ke b A7 A8 (AL 4 B
A TERZ 5 KR TR A 25 DTk, SFSP ik
FELE 150 "C/66 h F1 180 ‘C/54 h (I B4 R, FH
FRIAT Y AH 23 900 2 BRI By AH
2.3 BRI ALIE T SFSP it 1 1 REHI 220

% 7 7 i BMJSFSP.SFSP+150 °C il SFSP+180
CIRFER Rk eI S . I, BM IR FER S bz o
FE (UTS). IR EE YS) IR 5504 199, 189
MPa Fl 5%. H1T SFSP HATHAE i ko 41 23 e 1k
HCE 3 R, A5 dbRL g A 7= A2 1 i S5m0 R0 5 — Al
A Ak R I TR ECERAG I L RE R, SFSP IR ¥ 5 E
3T RMESERTE, H UTS A YS 405104 315 A 281
MPa. [AJIf, @RIkt SFSP X AF 98 P 2 2
R, AR R AR 3 50 E, ik
BT 16.2% 45 150 F1 180 “C [y A I % 4 1F F , SFSP
IFE R EE A 2 T aE— B8 mr, 2 R &£ R UTS AN

(1100),® (1i1), W(0110)y,
-

«(200),,

‘ "(101’0)“,1g
., Ay

(112),

(111),, #

»
(200},

:
(0110) v ® (111);, WF(1100),, .

BI/[0001 g

6 SFSP FE B2 0 N A M AR B4 A N AR AR 1K TEM I8 R B 03 X L 1T S Fe i
Fig.6  TEM images of SFSP (a), SFSP+150 C (b), SFSP+180 °C (c), and corresponding SADP (d)

(electron beam is parallel to [0001]mg)
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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, ¢) SFSP+150 °C; (¢, f) SFSP+180 C
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Effect of Aging Treatment on Microstructural Evolution and Mechanical Properties
of Submerged Friction Stir Processed WE43 Alloy

Cao Genghua', Liu Yixiong', Zhang Datong®, Zheng Zhenxing'
(1. Guangdong Polytechnic Normal University, Guangzhou 510665, China)
(2. Guangdong Key Laboratory for Advanced Metallic Materials processing, South China University of Technology, Guangzhou 510641, China)

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 £" and ) 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.
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