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Fatigue properties of 2A12/6061 dissimilar aluminum alloy

TIG welded lap joints
ZHAO Ping-lin',  WANG Rui-jie', LIU Guo-shou’, LIAO Xiang-yun'

(1. School of Mechanical and Electrical Engineering, Kunming University of Technology, Kunming 650500, China;
2. Faculty of Civil Engineering and Mechanics, Kunming University of Technology, Kunming 650500, China)
Abstract: Tungsten inert gas (TIG) welding was conducted on 3 mm thick 2A12/6061 dissimilar aluminum alloy plates, and the fatigue
performance of the joints was analyzed using optical microscope, microhardness tester, scanning electron microscopy and fatigue testing
machine. Based on the experimental results, a finite element model was established for the lap joint specimen, and the fatigue life of the
joint was predicted using the hot spot stress method and compared with the experimental results. The results show that the microstructure of
the weld zone is uniform equiaxed grains, and the fusion between the 2A12 side weld and the base metal is poor, with a significant
difference in strength, resulting in metallurgical defects and large stress gradients at the 2A12 side weld toe, thereby accelerating the
initiation of fatigue cracks. Under different load levels, the fracture location of the specimen is located at the 2A12 side weld toe with
significant strength differences, exhibiting a brittle-plastic complex fracture characteristics. Metallurgical defects at the weld toe and local
strength differences in the weld are the main factors that affect the fatigue performance of the joint. The fatigue life prediction results
indicate that the hot spot stress method considering the plate thickness effect is accurate, with an error within a double error band. The

FAT40 S-N curve recommended by IIW is considered safe and reliable.

Keywords : heterogeneous aluminum alloy; TIG welding; fatigue strength; hot spot stress method; fatigue life
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Table 1 Chemical compositions of the base metals and welding wire ( mass fraction, %)

Materials Si Fe Cu Mn Mg Zn Al
2A12-T4 0.4-0.8 <0.7 3.8-4.9 <0.15 0.8-1.2 <0.25 Bal.
6061-T6 <0.5 <0.5 0.15-0.4 0.3-0.9 1.2-1.8 =<0.02 Bal.
3A21-0 <0.6 =<0.7 =0.2 1-1.6 =<0. 05 =<0.1 Bal.
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Table 2 Basic mechanical properties of the base metals

and welding wire

Materials Tensile strength/MPa  Yield strength/MPa
2A12-T4 469 370
6061-T6 312 290
3A21-0 82 60
6061-T6 £
g
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g =
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Fig. 1 Macro morphology of welded parts
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Fig.2 Dimensional schematic diagram of fatigue

specimen (mm)
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Fig.3 Schematic diagram of the position of microhardness

testing points for welded joints
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