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surface of W500 low alloy tool steel
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Abstract

The aim of this research was to improve the performance of hot work die steels through a wear-resistant coating.
For this purpose, Fe-TiC-Al,O3 composite was coated on the surface of W500 low alloy tool steel using a
combination of welding and self-propagating high-temperature synthesis. The flux-cored electrodes were filled
with reactive powder mixtures containing TiO2, Al, C and Fe with the stoichiometric composition of 3TiO2-4Al-
(3+x)C-yFe and coating was performed using submerged arc welding process. Composite coatings were
subsequently characterized by X-ray diffraction (XRD), optical microscopy (OM) and scanning electron
microscopy (SEM) with energy dispersive spectroscopy (EDS) attachment. Also, hardness and wear measurements
were conducted on specimens. The results showed that TiC and Al.Os; particles were formed in-situ in the
martensitic matrix of weld. TiC particles were homogeneously distributed in the matrix with two kinds of
morphologies, i.e. large cubic and fine rod-shape ones. The Al,Os particles existed as small black dots and located
in the core of cubic TiC particles. The maximum volume fraction of reinforcement particles (6%) provided by the
electrode containing 3TiO,-4Al-6C powder mixture. The hardness of the coating surface increased up to 690 HV
which was higher than that of the substrate hardness (420HV) and improved the wear resistance up to 3 times.
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