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(57) Abstract : 
The proposed invention focuses on optimizing laser cladding parameters to enhance the surface properties of AZ61 magnesium alloy using Inconel 625 powder. By 
varying laser power, scanning speed, and powder feed rate, the study aims to maximize microhardness and minimize wear volume. The method employs a Taguchi 
orthogonal array design and grey relational analysis for multi-objective optimization. Experimental validation confirms the effectiveness of the optimized parameters, 
resulting in a durable and high-performance composite material. This invention offers a robust, efficient, and environmentally friendly solution for improving the 
mechanical and tribological properties of magnesium alloys, making them suitable for demanding industrial applications. 
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