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Fig. 1 Macroscopical morphology characteristics of machining area cross section
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Fig. 2 OM images of SAL grain morphologies: (a) BM; (b) 1°; (c¢) 3°
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Fig. 10 Schematic diagrams of FSP processing and stress analysis: (a) Machining process; (b) Stress analysis
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Effect of shoulder tilt angle on surface fine grain structure of
aluminum alloy by friction stir processing

YANG Lian, YUAN Ge-cheng, GUO Hai-bing, LIN Ling-feng

(Faculty of Material and Energy, Guangdong University of Technology, Guangzhou 510006, China)

Abstract: The friction stirring processing (FSP) was performed on 6082-T4 aluminum alloy sheets at shoulder tilt
angles of 0°, 1°, 2°, 3° and 4°, respectively. By means of optical microscope (OM), transmission electron
microscope (TEM), X-ray diffraction (XRD) and electron backscattering diffraction (EBSD), the effects of FSP
shoulder tilt angle on the morphology and distribution characteristics of grains and the second phase, as well as the
crystal orientation in the plate surface were analyzed. The results show that the surface morphologies of all FSP
processed samples exhibit uniform distribution of ultrafine equiaxed crystals and second-phase particles. The
average surface grain size decreases slightly and can be refined to 3.10 um with the decrease of tilt angle, while
the average particle size of the second phase has no significant change and can be refined to less than 0.30 um. and
the strengths of the shear textures E and F of the layer increase. The formation of ultrafine equiaxed crystal
structure with strong E and F shear texture is related to the strong shear deformation and dynamic recrystallization
behavior characteristic of FSP processing.

Key words: shoulder tilt angle; friction stir process; aluminum alloy sheet; surface microstructure

Foundation item: Project(2017A010103018) supported by the Science and Technology Project in Guangdong
Province, China; Project(2014A030313518) supported by Natural Science Foundation in
Guangdong Province, China

Received date: 2021-09-23; Accepted date: 2021-11-22

Corresponding author: YUAN Ge-cheng; Tel: +86-13310898435; E-mail: gchyuan@gdut.edu.cn

(UriE  ZHLD)



