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The relationship between the process parameters of friction
stir welding and mechanical properties of joint for

1060 aluminum plates
ZHOU Zhewei» LI Hongjun
(Faculty of Mechanical Engineering & Automation, Zhejiang Sci-Tech
University, Hangzhou 310018, China)

Abstract: In order to study the relationship between the process parameters of friction stir welding and
mechanical properties of joints for 3 mm thick 1060 aluminum plates, classical function relations were used
to fit the data of welding temperature, grain size and mechanical properties. Firstly, a {riction stir welding
test was carried out on a 3 mm thick 1060 aluminum plate, and the temperature was measured by a
thermocouple during welding. Then, a microscope was used to analyze the microstructure of joints.
Finally, a tensile test and a hardness test were conducted on the joint samples, and the fracture
characteristics were analyzed by means of scanning electron microscopy. The results show that the welding
temperature increases with the increase of rotating speed of friction stir tool, decreases with the increase of
welding speed, and has a linear relationship with the ratio to the power of 0. 168 of the square of rotating
speed to the welding speed. The logarithm of the Zener-Hollomon value of the welding temperature and the
weld nugget shows a linear relationship with the logarithm of the grain size. The grain size of the weld

nugget and the yield strength of joints conform to Hall-Petch formula. The hardness distribution presents a
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“W?” shape. The fracture is dominated by ductile fracture. The results provide a theoretical support for the
design of the production process of friction stir welding.
Key words: 1060 aluminum plate; friction stir welding; process parameters; temperature; micro-

hardness; mechanical properties
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