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ARTICLE INFORMATION ABSTRACT

Original Research Paper The 5052 aluminum alloy was lap joined to Al-1050 clad steel sheet (with Al-1050 thickness of 1mm)
Received 12 October 2017 using gas tungsten arc welding (GTAW) process with 4047 Al-Si filler metal at the welding currents of
Accepted 21 November 2017 80, 100 and 120 A. Effect of welding current was studied on the weld microstructure, intermetallic

Available Online 15 December 2017 : S . ] - .
vailable Oniine 2> December compounds layer and tensile strength of the joints. Microstructural studies were done using optical and

Keywords: scanning electron microscopes (SEM) equipped with energy dispersive spectroscopy (EDS) and tensile

Aluminum clad steel strength of the joints was determined by shear-tensile test. Results shows that the reaction layer included
GTAW two AlsFe and AlsFe, intermetallic phases formed at the interface of the St-12 base sheet and Al-1050
Intermetallic compounds clad layer. Maximum average thickness of the reaction layer was ~3.5 um .1t seems that presence of Al-
Shear-tensile test 1050 layer prevents excessive growth of Al-Fe intermetallic layer. The joint tensile strength decreased

lysi . . . . .
Stress analysis almost linearly by enhancement of the welding current and the primary a-Al dendrite arm spacing

increased and Al-Si eutectics were distributed more uniformly. As a result, the crack easily grows and
fracture force reduces. The maximum tensile strength of the joints reached to ~190 MPa, i.e. ~80% of
5052-H34 aluminum base metal strength. During the shear-tensile test, fracture in all the joints was
started from the root of the weld and then propagated inside the weld metal with an angle of ~70°with
respect to the AI-1050 base sheet. Stress analysis in weld showed that fracture in the joint was
controlled predominantly by the maximum normal stress.
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Fig. 1 Lap joint configuration and dimensions of the samples, (a) cross section and (b) top view
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Fig. 7 SEM images from (a) the roll bonding interface of St-12/Al-
1050 before welding and the reaction layer formed at the interface of
St-12/Al-1050 with the welding current of (b) 80 A, (c) 100 A and (d)
120 A
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Fig. 10 Fracture path during shear-tensile test for the sample with the welding current of (a) 80 A and (b) 120 A. Stereograph from the sample
after shear-tensile test with the welding current of (c) 80 A and (d) 120 A. (e) Microscopic image from crack propagation through Al-Si eutectics
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Fig. 11 (a) Stress decomposition in a fillet weld with unequal leg

size, (b) maximum normal stress, (c) maximum shear stress and (d)
maximum von Mises effective stress
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