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The effect of overlapping percent on microstructur e and mechanical
properties of laser cladding of I nconel 625 powder on ASTM A592 sted
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Abstract

In this study, the effect of overlapping percentage on microstructure and mechanical properties of a single-pass coating
by Incondl 625 powder laser has been investigated for quench-tempered ASTM A592 stedl. In order to have a structural
analysis, the inter dendritic distance was evaluated. For this purpose, scanning eectron microscopy (FESEM) and
Digimizer software were adopted. In order to investigate mechanical properties, elastic modulus, toughness, and micro
hardness were evaluated. For the evaluation of elastic modulus, Noop indentation method was used, and for toughness
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studies, Evans method was applied. After the investigation, it was found that in the overlapping of single-pass 50%
coatings, the heat input value is lower than overlapping in single-pass 75% coatings. It aso contains a finer structure
with much higher mechanical properties. This is in such a way that the inter dendritic distance in single-pass 50%
coatings is about 0.91 um. The average diameter of the dendritic columns is about 0.32 pum, hardness value is about
10%, Knoop hardness is about 9 units, elastic modulus is about 37 GPa, and toughness is about 9 MPa m“? higher in

comparison with the 75% overlapping case

K eywords:. Laser cladding, Incondl 625, A592 stedl, Microstructure, Mechanical properties.
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