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Abstract

Thermal spraying is an advanced material processing technique that has found wide acceptance in high-tech industries. Twin-wire-arc spraying is an economical spraying process that has become popular in the thermal spray industry because it combines low operating and equipment costs with high deposition efficiencies. However, there is much demand for more control over parameters of the process for high precision coatings. In order to find the size and shape of particle detachments in wire-arc spraying systems, it is required to find the shear force on the electrodes (wire-tips). For this purpose, turbulent gas flow was solved in a 3D model of the wire-arc gun using LES formulation. Shear force on the electrode surfaces was then evaluated from the gas flow velocity profile adjacent to the electrodes. A simple arc model was used to estimate the heat flux to the electrodes and their melting rates. Surface of the molten wire tips were tracked to simulate the process of particle atomization. Size of the produced particle was then compared to the average size of particles produced in an actual wire-arc spraying system.
