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ABSTRACT Sheets of Al-alloys 5083 and 6061 of 6 mm in thickness were subjected to friction stir
welding (FSW) with different welding parameters. The effect of welding parameters on the microstructure
and mechanical property of the FSW joints were investigated. Results show that FSW joints with high
quality could be produced by controlling welding parameters, and a high joint strength coefficient of 85%
was obtained. Dynamic recrystallization took place in the nugget zones (NZs) with fine and equiaxed
grains generated, and the grain size increased with the increasing rotation rate; usually the grain size of
5083 Al in the NZ was smaller than that of 6061Al. The heat-affected zones (HAZ) of 6061 Al side were
the low hardness zones in all of the FSW joints, and the value of low hardness increased with the increas-
ing rotation rate. It is found that the fracture paths corresponded well with the lowest hardness distribu-

HEIME EK A REEHE4(51331008, U1760201)

i HHEE 2017-10-23 EFRHEE 2017-12-13

fEE®EN T, B, 197744, & T

BIESE BE WS, BIWEAC 51, pxue@imr.ac.en, BIF 785 [0 A5 1 BE VIR 2.15 0 T FB AT bR 125447
DOI 10.11901/1005.3093.2017.634



b

474 ook W

5 % R 32%

tion profiles in the joints and the ultimate tensile strength increased with the increasing of the rotation rate.

KEY WORDS Al alloys, friction stir welding, microstructure, mechanical property
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Table 1 Chemical composition of 5083 and 6061Al alloys (mass fraction, %)

Si Fe Mn Mg Al
5083Al 0.076 0.13 0.63 434 Bal.
6061Al 0.691 0.299 0.113 1.13 Bal.




b

6 TS 5083 F16061 £ 4 4x S Fh it 1 BEHR IR P 4 3Kk (M AL 2 VR 14 475

B 1 AFEZHFSW L 2 A 2 41
Fig.1 Microstructure of various FSW joints (a) 400-100,
(b) 800-100, (c) 1200-100; (d) 1600-100; () 2000-
100; (NZ—nugget zone, TMAZ—thermo-mechani-
cally affected zone, HAZ—heat- affected zone,
AS—advancing side, RS—retreating side)
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Fig.2 Microstructure of various FSW joints in different zones: the NZ in (a) 400-100; (b) 1200-100; (c)
2000-100; the TMAZ of advancing side (AS) in (d) 400-100; (e) 1200-100; (f) 2000-100; the HAZ
of AS in (g) 400-100; (h) 1200-100; (i) 2000-100
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Fig.3 Electron back-scattered diffraction (EBSD) maps of
NZ in various FSW joints (a) 400- 100, (b) 1200-
100, (c) 2000-100
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Fig.4 Grain size of 5083 and 6061Al in NZ under various
parameters

g

&5 6061 & A FIZE0 FSW L AT HAZ 1 TEM &
Fig.5 Typical bright-field TEM images of the 6061Al and the HAZs of AS in the FSW joints (a) 6061Al,

(b) 400-100, (c) 1200-100, (d) 2000-100
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Fig.6 Microhardness profiles of the FSW joints under vari-
ous parameters
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Table 2 Tensile property of BM and dissimilar FSW joints under various parameters at room temperature

Sample o/MPa % Fracture zone
5083 Al-alloy 367.2+0.2 9.5+0.3
6061 Al-alloy 245.4+0.3 26.0+0.5
400-100 196.3+1.8 9.6+0.7 HAZ at 6061 size
800-100 198.5+2.4 9.8+0.9 HAZ at 6061 size
1200-100 200.2+2.3 9.3+0.6 HAZ at 6061 size
1600-100 206.5+3.9 9.1+1.1 HAZ at 6061 size
2000-100 208.8+1.0 8.9+0.3 HAZ at 6061 size
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Fig.7 Samples of various FSW joints after tensile test (a, b) 400-100, (c, d) 800-100, (e, f) 1200-100,
(g, h) 1600-100, (i, j) 2000-100
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Fig.8 Fractographs of the dissimilar FSW joints (a) fracture macroscopic photograph of sample 400-100,
(b) SEM photograph of sample 400-100, (c) fracture in sample 400-100; (d) the crack in the NZ of
sample 2000-100
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