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Keywords Abstract

Friction stir welding Development of research on aluminum light joints is one of the most effective ways to reduce fuel

ﬁm? aluminum alloy consumption, increase strength and development of aerial structures. In this study, the feasibility of T-
-Join

joint AA7075 aluminum alloy with using friction stir welding process was studied. For this purpose the
AAT7075 aluminum joint with different tool offset, plunge depth, linear and rotational speeds were
studied. In order to better understanding the production and distribution of heat, welding process was
simulated using commercial fluent package software. Depending on the selected parameters in the
process, the strongest connection was produced in the 1.5mm tool offset on advancing side, the 0.4 mm
plunge depth, 2° tool tilt angle, and 1325 rpm rotational speed and 69 mm/min linear velocity,
respectively. The failure position of all tensile samples was located on the T appendage. Tunnel void
was the major defect in the joints which disappeared with increased heat input and cooling rate. The
strongest connection which produced in these experiments had 181 MPa strength that nearly 80% of the
aluminum base metal. The connection elongation after the tensile test was close to 11 mm.

Mechanical properties
Metallurgical properties
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Table 1 selected parameters in the simulation process
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Table 2 Chemical Composition of AA7075 Aluminum Alloy

paie Al Cr Cu Mg Mn, SiTi, Fe Zn
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Table 3 physical properties of AA7075 Aluminum Alloy

Suile oly 7075 pguieql
Gurs (MPa) 228

Oy (MPa) 103
Shear Strength (MPa) 153
Elongation (%) 17
Hardness (HV) 60

p (Kg/m3) 2796
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Fig. 7 Surface defect prediction on simulation
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Fig. 8 Surface defect which formed in joint with 108 mm/min travelling
speed
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Fig. 9 Simulation results of surface head distribution in 1320rpm and
32 mm/min tool speed (Kelvin degree)
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Fig. 12 Surface material flow in joint which welded by 1° tool tilt angle
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F|g 13 Surface material flow in joint which welded by 2° tool tilt angle
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F|g 11 Radiograph picture from top surface of joints which welded by
(a) 720 rpm and (b) 980 rpm and 69 mm/min traveling speed
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Fig. 16 Surface material flow in joint which welded by (a) 0.2 and (b)
0.4 mm tool plunge depth
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