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Microstructure and stress corrosion resistance of 6005A-T6 aluminum alloy joints
by friction stir welding
ZHANG Tiehao ZHANG He

CRRC Qingdao Sifang Co. Ltd. Qingdao 266111 China

The microstructure and stress corrosion resistance of 6005A-T6 aluminum alloy joints by friction stir welding were studied
using optical microscope scanning electron microscope and four points bending stress corrosion methods. The results show that the
hardness distribution of the joint is W-shape the lowest hardness appears at the heat affected zone and the hardness is improved at the
weld nugget zone and the highest hardness appears at the base metal. The main strengthening phase of the base metal is Q' phase most
of which is disappeared at the weld nugget zone and where exists lots of dislocation and the main strengthening mechanism is fine grain
strengthening dislocation strengthening and solid solution strengthening. Friction stir welded joint shows good stress corrosion resista-
nce however corrosive pitting is also happened and the weakest part of the welded joint is in the heat affected zone.

6005A-T6 aluminium alloy friction stir welding precipitated phase microstructure stress corrosion
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4 mm 6005A-T6

1
1

1

1 400 r/min 600mm/min
2.5 0.2 mm

2.5%HNO3+1.5%HCL+1%HF+95%H2O 30 s
VHX-500F KEYENNCE

DHV-1000

100 g 15 s 0.5 mm

Topcon EM-002B
120 kV

3 150 mm
20 mm 2 mm JIS 8711-2000

4
203 MPa 4.4 mm
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6~10 m
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6a 6005A-T6
6005A

Cu

w Si
0.55 0.85

w Fe

0.30

w Cu

0.30

w Mn

0.40

w Mg

0.45 0.65

w Cr

0.30

w Zn

0.20

w Ti

0.10

w Mn+Cr

0.12~0.50

w Pb

0.01

1 %
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