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Today, the demand for joining dissimilar metals of aluminium and steel to reduce the vehicle
weight in the automotive, aerospace and shipbuilding industries has witnessed rapid growth. In
the present study, 5083 aluminium alloy was joined to galvanized steel and plain carbon steel
with 4043 and 4047 iller metals by using the welding-brazing hybrid method. The brittle
intermetallic compound (IMCs layer formed in the interface of steel-weld seam was found to have

significant influence on the joint strength. The results also indicated that increasing heat input
enhanced the thickness of IMCs layer. The thickness of IMCs layers, as measured from
microstructural images, was in range of 2- m. Further, the results obtained from
microstructural observation showed that with equal weld heat input, the thickness of IMCs layer
for the joint produced with 4047 iller metal was approximately half of that obtained for the joint
produced with 4043 iller metal. The highest mechanical resistance (of about 170 MPa) was
obtained for aluminum to galvanized steel joint with 4047 iller metal. Moreover, in this joint, the
failures occurred in the welded seam and for aluminum to plain carbon steel joint, it was in the
interface of steel-weld seam. The results obtained by Energy dispersive x-ray spectrometry
analysis of IMCs layer for aluminum to galvanized steel joint showed the presence of the FeAl3

intermetallic compound. This was confirmed by x-ray diffraction analysis of the fracture plane. 
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1- Morphology 
2- Bimetal Joining 
3- Tungsten Inert Gas (TIG) 
4- Intermetallic Compound Layer 
5- Al-12Si
6- Metal Inert Gas(MIG) 
7- Fe2Al5

8- 5A02-H34
9- Zn-15Al
10- Q235B
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13- Scanning Electron Microscope (SEM)
14- Energy Dispersive x-Ray Spectrometry (EDS)
15- X-Ray Diffraction (XRD)
16- K3AlF6 KAlF4
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