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Abstract 

Slow strain rate testing (SSRT) was used to test the stress corrosion cracking (SCC) of aluminium alloys AW 5083 
and AW 5059 (Alustar) jointed by friction stir welding (FSW). The test was carried out in the air and 3.5% water 
solution NaCl. Cylindrical notch-free specimens and cylindrical notched specimens (R = 5 mm) were used. The 
following parameters were measured: time-to-failure – T [h], obtained max. load – F [N]; strain energy (the diagram 
surface under the stress-elongation curve) – E [MAJ/m3]; relative elongation of the specimen – A11.3 [%]; max. tensile 
stress – R [MPa] and narrowing – Z [%]. On the basis of obtained results, it was noted that FSW-welded joints show 
superior strength and resistance to stress corrosion, compared to MIG-welded joints. The fractions after SSRT testing 
were cleaved with some ductile areas. This article also gives the mechanical features of friction stir welded Al-Mg 
alloys. Tests have shown that the 5059 alloy, welded by FSW, has superior strength properties compared to the FSW 
5083 alloy, along with comparable, good resistance to stress corrosion. FSW 5083 alloy joints have very good 
resistance to stress corrosion - better than those made using traditional welding methods (MUG). 

Original value are received results of the stress corrosion resistance of new method friction stir welded Al-Mg 
alloy compared with traditional MIG method. 
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Material for research 

Tab. 1. Chemical composition of tested aluminum alloy (wt.%) 

Fig. 1. Microstructure of the weld’s nugget of 5083 alloy [4] 
 

Slow-strain rate testing (SSRT) 
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3.

Tensile properties 

Tab. 2. Mechanical properties of the native material and welded joints Al-Mg (average value  from two-four
specimens) [4] 

where: UTS – ultimate tensile strength, YS – yield stress, EL – elongation. 

Results of SSRT 

Tab. 3. Stress corrodibility of welded Al-Mg alloys [4] 

where: KR – average% of maximum load decrease at the instant of specimen failure, KE – average% of strain energy 
decrease, KT – average% of time-to-failure decrease, KA – average% of elongation decrease at the instant of specimen 
failure, KZ – average% of narrowing width decrease. 
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Fig. 2. Elongation of Al-Mg alloys by FSW obtained in the slow-strain testing in the air (air) and artificial seawater 
           (NaCl) 

Fig. 3. Fracture of 5083 alloy by FSW, after being exposed in the air, of mixed character 
 

  

Fig. 4. Fracture of 5083 alloy welded by MIG 
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4.  

Tab. 4. Average time-to-failure of specimens, obtained during SSRT tests [4] 
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