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A Novel Method for Coating of Metallic Surfaces through Mechanochemical
Process

H. Niamanesh™, J. Vahdati Khaki?, M.Sh. Bafghi*

'Department of Material Engineering, Iran University of Science and Tech, Tehran, Iran
Department of Material Engineering, Ferdowsi University of Mashhad, Mashhad, Iran

Abstract

A new mechanochemical method has been introduced for coating of metallic surfaces. In this
method, the target could be used as milling container, part of container or milling balls. In the
present work, surfaces of aluminum balls have been coated by a nano-structured WC-AI,O4
composite mixture through mechanochemical process. Milling was performed using a laboratory
scale ball mill, in which Alumina container and balls were used. A mixture of WO3 and carbon
powders, along with aluminum balls were placed in the container and milling was performed with
a speed of 350 rpm. During ball milling, as a result of mechanochemical reaction between
WO;+C+Al, a WC+AI,03; composite layer was formed at the surface of aluminum balls. Because
of highly exothermic reaction, which took place during ball milling, a strong interface was
formed between composite layer and aluminum substrate. To investigating properties and
thickness of nano-structured composite coating layer, micro hardness, scanning electron
microscopy (SEM) and X-ray diffraction examinations were performed. Based on the results, it is
thought that this new technique could be successfully used for formation of various coatings on
the surface of different types of substrates at room temperature. The technique is especially
suggested for coating of internal surfaces of metallic pipes.

Keywords: coating; mechanochemical; Al,O5-WC;
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