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Corrosion Fatigue Properties of Aluminum Alloy TIG Welded Joint Treated
by Spraying Micro-arc Oxidation
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ABSTRACT : Objective To study the effect of spraying micro-arc oxidation on the corrosion fatigue life of aluminum alloy TIG wel-
ded joints, in order to provide an effective method for prolonging the life of welded joints. Methods The 5083 aluminum alloy was
welded using TIG welding, the microstructure of the welded joint was observed, and the micro-hardness distribution of welded joints
with the distance from the weld center was tested. The growth curve and cross-section nano-hardness of the ceramic coating were in-
vestigated after spraying MAO treatment. Under the three loading conditions with the max-stress of 7 kN,8 kN ,9 kN, the tensile fa-

tigue test was conducted for welded samples treated by micro arc-oxidation and the untreated samples after 168 h of pre-corrosion,
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and the fatigue life of the two samples was compared. Results The surface state of welded joints of aluminum alloy was not uniform,
whereas the ceramic coating of joint showed good uniformity after micro-arc oxidation. The increment in thickness of the ceramic
layer was first fast and then slow, and the surface roughness showed a nearly linear positive correlation with the thickness. Under
the three loading conditions (7,8,9 kN), the fatigue life of the untreated welded joints decreased by 50.7% ,58.3% ,64.9% re-
spectively, compared with those after spraying micro-arc oxidation treatment. Conclusion The surface condition of TIG welded
joints could be improved by spraying micro-arc oxidation, which blocked the erosion of weld substrate by corrosive medium, and
improved the fatigue life of aluminum alloy and equipment parts under corrosion and alternating stress.
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Tab.1 Chemical components of 5083 and ER5356

%

Mg Mn Cr Si Fe Cu Zn Ti Al

5083 4.0~4.9 04~1.0 0.1 0.4 0.4 0.1 0.25 0.15 Bal.
ER5356 4.7~5.5 05~1.0 0.1 0.25 0.4 0.1 0.25 0.05~0.2 Bal.
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