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Abstract

173791

This industrial research project is the study of weldability of aluminum cladding on
steel. Traditional TIG welding machine was used for overlay welding as the cladding
layer on base metal. The base metal was carbon steel A516 Gr 60 with 8 mm in
thickness, 120 mm in width and 120 mm in length. The steel plate was held by 4
fastening holes to build up the residual stresses. Aluminum Gr4043 rod was used as a
cladding material. In the experiment, the aluminum rod feed speeds were set at either 12
or 18 cm/min and cladding current were set at either 160, 180, or 200 Amperes. Heat
input and dilution deposition rate were studied for weldability and wear resistance
effecting on clad steel.

After cladding, liquid penetrant tests were performed to be able to measure the crack
length found on the surfaces. The specimens were cut for microstructure examinations,
micro-hardness tests, and wearing resistance tests. The experimental results showed that
the total crack length was increased with an increase of aluminum dilution ratio because
thermal properties of base metal and clad metal were greatly different. Crack lengths
were decreased by controlling the aluminum dilution ratio to be lowest as well as
minimizing the heat input. The high volume of aluminum on cracks showed that the
new high hardness structure occurred. Microstructure of specimens showed interesting
structures, i.e. first layer has longitudinal grains that perpendicular with fusion path and
has small-line structure in the grain that cannot found in the grain boundaries. The grain
boundaries were affected by heat from second layer and Fe-Al diffusion was occurred
while melting. In second layer, in-grain and grain boundaries that have FeAl-Al
diffusion while melted structures have many needle-like structures and point structures
that uniformly scattered in the matrix. In conclusion, the relation between heat input and
aluminum dilution deposition affected both weldability and wear resistance. This
research and welding techniques thus can be applied to industries that need wear
resistance properties.
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