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* Experimental analysis of strength and fracture of materials
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Research Contents ‘ Fatigue Behavior of Aluminum Alloy / Steel Dissimilar Joint by Friction Stirring

Al-Mg alloy (A5052) and low carbon steel (SPC270C) joints by the friction stir spot welding were used
for the fatigue tests. The influences of joining conditions on the fatigue behaviors were studied by
using the joints which were joined under the different plunge depth conditions. From the
experi-mental results, it was found that under the higher applied load, the fatigue life of the joint
welded under the 0.3mm plunge depth was long-est and this tendency was almost similar to that of
tensile strength of the joint used in this study. However, under the lower applied load level, there was
no significant difference in fatigue life of the joint. There were three types of fatigue fracture modes
which depend on both of plunge depth condition and applied cyclic load level, i.e., shear type fatigue
fracture at the joining interface between Al alloy and steel, fatigue crack growth in Al alloy and plug
type fracture due to crack growth along the adhesive region. The fatigue crack seemed to be initiated
by stress concentration at the deformed region by FSW. This study was operated as cooperative research
with Interface & Surface Fabrication Laboratory of Toyohashi University of Technology.
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Fig.1 Plug type fatigue fracture Fig.2 Fatigue failure by crack growth in A5052

Available Facilities and Equipment

Electro-hydraulic servo fatigue test machine (Cap. 96kN) X2

Electro-hydraulic servo fatigue test machine (Cap. 19.6kN)
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