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Abstract

This study was carried out to evaluate mechanical properties of the jointed Al6061/HTS90 alloys by
friction stir welding (FSW). FSW was conducted under the conditions with tool rotating speed of 500 RPM
and traveling speed of 300 mm/min., where Ar gas was introduced to prevent the materials from corrosion
during the welding process. Electron back-scattering diffraction (EBSD) was used to characterize micro-
structures such as grain size, misorientation angle and crystal orientation. Evolution of intermetallic
compounds in Al6061 during the process were examined in terms of morphology, size and aspect ratio at
three distinct zones Al base material, heat affected zone and stir zone, where transmission electron micro-
scope (TEM) was used. It was revealed that FSW gave rise to refinement of grains as well as growth of
intermetallic compounds in Al6061. The morphological changes of intermetallic compounds exerted an
influence on mechanical properties, resulting in occurrence of fracture in the part of the base material instead
of the jointed parts (heat affected zone and stir zone). This study systematically evaluated the microstructural
evolutions during the FSW for joining Al6061 with HT590 and their effect on mechanical properties

Key Words : Friction stir lap joint, Al6061/HT590, Microstructure, Electron back-scattering diffraction (EBSD),
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Table 1 Details of chemical composition of materials

Meterial Chemical composition(Wt%)
Al6061 si Fe Cu Mn Mg Cr Zn Ti Al
0.60 0.66 0.35 0.08 1.22 0.07 0.04 0.02 Bal.
HT590 C Si Mn P S Fe
0.08 0.23 1.55 0.03 0.002 Bal.
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Fig. 1 Cross sectional SEM micrograph of welded mate-
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Fig. 2 EDS results of the hook formed at joint interface
between the A16061 and HT590
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Fig. 3 Orientation image maps of friction stir welded
Al6061 acquired by EBSD; (a) base material and
(b) stir zone
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Fig. 4 Orientation image maps of friction stir welded
HT590 acquired by EBSD; (a) base material and
(b) stir zone
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Fig. 5 Misorientation angle distributions of friction stir welded Al6061 and HT590 acquired by EBSD; (a) stir zone of

A160601 and (b) stir zone of HT590
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Fig. 6 Vickers hardness distributions along the cross sectional direction of dissimilar friction stir welded dissimilar mate-

rials; (a) Al6061 and (b) HT590
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Fig. 7 (a)Top views of the specimen subjected to the ten-
sile test and (b) tensile properties of base materials
and friction stir welded material

Fig. 8 TEM image of Al6061; (a) initial base material of
Al6061 and (b) friction stir welded base material
of Al6061
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