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Table 1 Mechanical properties of welded joints

Alloy E/GPa oy/MPa oy/MPa %
WNZ 72.4 108 378 0.33

TMAZ 72.4 99 359 0.33
HAZ 72.4 72 293 0.33
BM 72.4 90 338 0.33
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Table 2 Paris parameters

Alloy E/GPa % C n

2024 72.4 0.33 3.45x107
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image of the FSW joint
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simulation
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Fig.8 Fatigue crack propagation process
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Fig.10 Fatigue numerical simulation of energy curve
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Crack Propagation Law of Holes in Aluminum Alloy Friction Stir Welding Joint

Hu Zhili'?, Li Jin"*, Wan Xinyong'?, Pang Qiu’
(1. Hubei Key Laboratory of Advanced Technology for Automotive Components, Wuhan 430070, China)
(2. Hubei Collaborative Innovation Center for Automotive Components Technology, Wuhan 430070, China)
(3. Wuhan Donghu University, Wuhan 430212, China)

Abstract: Based on the partition modeling of the FSW joint with holes for 2024 aluminum alloy, the influence of the joint hole size on
crack propagation was studied by experiments and finite element simulation. The results show that the mechanical properties of the joint
increase with the decrease of the hole size under quasi-static service conditions. When the hole diameter is less than 0.1 mm the mechanical
properties of the joint are basically the same as those without the defect and the fracture occurs in the heat affected zone. The weld nugget
zone (WNZ) with hole defect fractures when the diameter of the hole is larger than 0.1 mm. The fatigue properties of the joint increase with
the decrease of the hole size under the condition of fatigue load, and the sensitivity to the load decreases gradually with the increase of the
hole size; there will be a temperature rise in the fracture and the fracture always takes place in the WNZ with the hole defect.

Key words: aluminum alloy FSW joint; crack propagation; partition modeling; temperature rise

Corresponding author: Pang Qiu, Ph. D., Wuhan Donghu University, Wuhan 430212, P. R. China, Tel: 0086-27-87856733, E-mail:
pqiuhit@126.com



