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Analysis of Microstructure and Properties of 7075-2A12 Dissimilar
Aluminum Alloy Friction Stir Welding Joint

LI Zhiqiang, FEI Shangcai

Qinghai Higher Vocational &Technical Institute, Haidong 810799, China

Abstract: A friction stir welding experiment was conducted on 6mm thick 7075 and 2A12 aluminum alloy plates with fixed
stirring head speed and welding speed, with the advance side (AS) material as the variable. The changes in weld morphol-
ogy, microstructure, mechanical properties, etc. were studied under different AS side materials. The results show that when
the stirring head speed is 800r/min and the welding speed is 50 mm/min, 7075-2A12 welded joints of different AS side mate-
rials can be obtained. When the AS side material is 7075, there is less overflow zone and the forming is better; 7075-2A12
dissimilar joint WNZ has fine grains and is a fine equiaxed crystal, with a clear boundary with AS-TMAZ and no clear
boundary with RS-TMAZ. The TMAZ structure undergoes significant bending deformation; When the AS material changes
from 7075 to 2A12, the grain size of the TMAZ structure on the 7075 side of the welded joint increases in both the length
and width directions, while the grain size of the TMAZ structure on the 2A12 side decreases; The microhardness distribution
of the 7075-2A12 dissimilar aluminum alloy welded joint shows an irregular "W" shape. When the AS side material changes

from 7075 to 2A12, the WNZ hardness slightly increases, and the tensile strength, elongation, and impact toughness of the
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joint also slightly increase. Based on comprehensive analysis, when the AS side material is 2A12, a dissimilar stir friction

welded joint with finer grains and better mechanical properties can be obtained.
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Table 1 Chemical composition of experimental materials (wt. %)

L Si Fe Cu Mn Mg Ni
2A12 0.07 0.17 43 0.63 1.6 0.01
7075 0.12 0.25 15 0.14 26 —
ok Zn Fe+Ni Ti Cr Al

2A12 0.16 0.18 0.03 — FN
7075 5.6 — 0.03 0.21 N

&2 RBEMENF MR

Table 2 Mechanical properties of experimental materials

ke R_/MPa R,/MPa Al%
2A12 454 295 21
7075 562 490 12
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Fig. 1 Macroscopic morphology of 7075-2A12 dissimilar joint welds
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