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Fig. 1 Microstructures of FSW joints: (a) BM; (b) WNZ; (¢) TMAZ; (d) HAZ
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‘ Fig. 8 Effect of rotational speed on precipitation
distribution in FSW joints with 300 mm/min:
(a) 600 r/min, WNZ; (b) 600 r/min, TMAZ; (c)
| 800 r/min, WNZ; (d) 800 r/min, TMAZ; (e) 1000
: r/min, WNZ; (f) 1000 r/min, TMAZ; (g) 600
r/min, HAZ; (h) 800 r/min, HAZ; (i) 1000 r/min,



2196 HHEA SR AR 2018411 A

B9 RN FSW Sk ITueE A 2 A iR 2
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Influence of 7075 aluminum alloy FSW process on
precipitation behavior of precipitated phases for joints

JIANG Yue"?, ZHU Hao" % LIU Jia-lun"? , ZHAO Yi-peng" %, WANG Jun®

(1. School of Materials Science and Engineering, Shijiazhuang Tiedao University, Shijiazhuang 050043, China;
2. Hebei Provincial Key Laboratory of Traffic Engineering Materials, Shijiazhuang 050043, China;
3. School of Materials Science and Engineering, Hebei University of Science and Technology,

Shijiazhuang 050018, China)

Abstract: The flat butt welding was carried out on 7075 aluminum alloy with the thickness of 6 mm using friction stir
welding under different processes. The microstructure, microhardness and the kinds, morphology of precipitated phase
among the joints were analyzed by optical microscope, microvickers hardness tester, X-ray diffractometer (XRD) and the
transmission electron microscopy (TEM). The results show that the precipitated phases are MgZn, with rod shape,
AlCuMg with elliptical shape and Al,CuMg with capsule shape. The strengthen effect of the AICuMg and ALL,CuMg is
better than that of the MgZn,. The precipitated phases in WNZ mainly include AlCuMg and Al,CuMg. The
microhardness in this zone is pretty high. The numbers of the AICuMg and Al,CuMg in TMAZ is lesser and the number
of the MgZn, is more compared with the WNZ, which leads the microhardness to decrease. The number of the MgZn, in
HAZ is relatively more and the microhardness is further reduced. With the rotation speed (w) increasing, the sizes of the
precipitated phase WNZ and TMAZ among the joints increase, and the microhardness increases firstly and then decreases.
There is little change in the size and number of the precipitated phase among the HAZ. With the weld speed (v) increasing,
the numbers of the precipitated phase in WNZ, TMAZ and HAZ increase and the sizes are smaller. Therefore, the
microhardness increases.

Key words: 7075 aluminum alloy; friction stir welding process; precipitated phase
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