9458 423 HOE Vol.45 No.2
2022 4F2 H WELDED PIPE AND TUBE Feb. 2022

MR 5HR

/.

Al/Mg TR B IR R KA A R M RER 5K

Z|gT !, A FE & B, EFohk!, FEEL EEE!
(1. BT R2: MRR2ES TRE2EBE, A AR 230009;
2. FATEEL T R2: MU S s 24, Bk 639798)

o OE: AT 5052 BAa/AZ31 Bae, AT T FAP B B R R IS, B R LA L AT |
R Fedi ) A MGRIRR T Zn PR BAT T4e/4E 858 kM B et e et Hm, SR 2w, BFARKHAK
JEERTY T B3 A 02 % 1884 (intermetallic compounds, IMCs) &, &kin Zn ZBF, IMCs &
WA AR, RTHE K ZLF KRG ALMg, ZFAEK AlLMg, LA, 325 /14 3.9 kN, B X
KRR R, AN Zn BJ5, IMCs BERL Zn 8 BB E 3 mm 3 im | IMCs BB JE R A
330 pm, PR ELd AR AlMg, 218, MASKR R30I T D RT B IK 69 Mg—Zn VAR Al-Mg—
Zn IMCs; WF2ER@mKTF 6, AR EH 1600V, & A5 @ FEAR &iA 2100V, 25 AR K
i 479 kN, BFR A, AR Mg-Zn F= Al-Mg—Zn IMCs & 533537 14 KA Zn B 5 20%

MERRRA,
KERIR: BEH I, 5052 48464 AZ31 4464, In R E
RESES: TG406 SCERARIRED: A DOI: 10.19291/j.cnki.1001-3938.2022.02.004

Research on Microstructure and Properties of
Al/Mg Friction Stir Lap Welded Joints
LI Haining', ZHOU Wei"?2 HUA Peng', WANG Yunlong', LI Xianfen', LI Yuhu'

(1. School of Materials Science and Engineering, Hefei University of Technology, Hefei 230009, China;
2. School of Mechanics and Aeronautics, Nanyang Technological University, Singapore 639798, Singapore)

Abstract: The dissimilar friction stir welding lap test was carried out for 5052 aluminum alloy/AZ31 magnesium alloy. The
effect of Zn interlayer on the microstructure and properties of aluminum/magnesium lap joint was explored through macro and
micro analysis, hardness and tensile shear test. The results show that the Intermetallic Compounds (IMCs) layer with uniform
thickness is formed at the bottom of the weld stirring zone. Without Zn layer, the IMCs layer is composed of aluminum matrix,
strip ALLMg, and grid Al;,Mg;; compound with large size. The tensile shear force is 3.9 kN and the fracture mode is cleavage
brittle fracture. After adding Zn layer, the thickness of IMCs increases with the increase of Zn interlayer thickness. When
adding Zn, the minimum thickness of IMCs layer is 330 wm. The IMCs layer is mainly composed of grid Al;;Mg,;, and there are
small-size granular Mg—Zn and Al-Mg—Z7n IMCs in the grid. In the horizontal direction of the weld section, the hardness of the
mixing zone is 160 HV, the hardness value in the vertical direction is up to 210 HV, and the maximum tensile shear force is
4.79 kN. The results show that the generated Mg—Zn and Al-Mg-Zn IMCs are the main reasons for the increase of tensile
shear force by 20% compared with that without Zn layer.
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