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Microstructural Study and Wear Behavior of Ferritic Ductile Iron
Surface Alloyed With High Chromium Nickel Base Alloy

M. Hajian Foroushani and M. Shamanian

Materials Engineering Department, Isfahan University of Technology
(Received 12 November 2014, accepted 27 January 2015)

Abstract

In this study, ferritic ductile iron was coated by high chromium (36%wt.) nickel base alloy using gas tungsten arc welding
(GTAW). The microstructure of the clad layer and the interface were studied using optical microscope (OM) and X-ray
diffraction (XRD). The wear behavior of clad layer and base metal was compared through reciprocating wear test, and the
wear track and wear debris were observed by scanning electron microscope (SEM). Results revealed that the microstructure
of the clad layer consisted of carbide phases such as Cr,3Cs and Cr;C; embedded in Ni-rich solid solution dendrites.
Moreover, ledeburite structure was observed in the partially melted zone. Results showed that wear resistance of the clad
layer was considerably higher than that of the base metal. SEM images proved that predominant wear mechanism is
delamination in the substrate and the clad layer.

Keywords: Cladding, Ferritic Ductile Iron, Wear, High chromium nickel base alloy.
E-mail of corresponding author: mohsen.hajian@ma.iut.ac.ir
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