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Fig.1 (a)Parallel and (b)vertical specimens after friction stir welding and (c)dimension diagram of tensile specimens

2 #R51R

2.1 RHEEEEESXIERLALR

12 2 2A97/5A06 Tl 1 BE I8 5 IR S Rk T L2301
B XA B . PRI R R RO R X 8, 2
4 LR 2N 2497, HF 2 S AR T A

ARG KPR —E M Hh NZ WP TR IE O,
REEFREEBUR S T 2A97 5 5A06, M+ 5A06 HFH A
Ll =T 2A97 NZ 3RFE 72 47 B I 22 KAk 43 514 SA06
5 2A97 IR DGRRE, TR AMI 4R & B R
e X AR RE A7 B






C % wEERMHSIE
i A RARE METAL MATERIALS AND ENGINEERING

2A97 TMAZ i&H
2 B RRBRIR R LR R B

Fig.2 Interface microstructure and cutting position of tensile specimens after friction stir welding
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Table 1 Effective mechanical properties of vertical specimens
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Non-uniform Microstructure and High Temperature Coordinated Deformation Behavior
of 2A97 / 5A06 Dissimilar Aluminum Alloy Friction Stir Butt Welded Plate
Qin Zhonghuan ", Wu Aiping?®, Yin Hongliang’, LiBaoyong', LiuQi', Wu Yong®
(1.Department of Mechanical Engineering, Tsinghua University, Beijing 100084, China)
(2.Beijing Hangxing Machinery Manufacturing Co., Ltd, Beijing 100013, China)

(3.College of Mechanical and Electrical Engineering, Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract: In this paper, the non-uniform microstructure and high temperature coordinated deformation behavior of 2A97 / SA06 dissimilar
aluminum alloy friction stir welded plate were studied. The microstructure of each area of the welded joint was observed, and the high temperature
mechanical properties of each area and the whole joint was studied. It was found that the grains in the weld nugget zone of 2A97 and 5A06 were
fine. The grain size of each region on the 2A97 side was small and basically close, and the grain size of each region on the 5A06 side was slightly
larger and the difference was obvious. Under the process parameter of 430 °C and 107 s, the high temperature properties of 2A97 and 5A06 base
metals are better, and the elongations are 278.8 % and 118.6 %, respectively. The strength and elongation of the nugget zone of the joint are 18.4
MPa and 176.1 %, respectively, which are between 2A97 and 5A06. The strength is about 2 times that of the 2A97 base metal, and the elongation
is about 1.5 times that of the SA06 base metal. The overall performance shows an obvious superposition principle. The deformation resistance of
each region is different. The vertical weld specimen fractured after concentrated deformation in the 2A97 thermo-mechanically affected zone.
After correction, the flow stress was slightly higher than that of the base metal and the elongation was close to that of the base metal. The grain
size and flow stress of each region after welding meet the creep equation. The smaller the grain size, the lower the flow stress.

Key words: dissimilar aluminum alloy; friction stir welding; non-uniform microstructure; coordinated deformation; flow stress
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