
The Patent Office Journal No. 10/2025 Dated 07/03/2025                                    23408 

 

(12) PATENT APPLICATION PUBLICATION (21) Application No.202541015679 A 

(19) INDIA  

(22) Date of filing of Application :22/02/2025 (43) Publication Date : 07/03/2025 

  

(54) Title of the invention : Innovative Approach to Laser Cladding of AZ61 Magnesium Alloy with Stelcar Alloy Powder Through 

Grey Relation Analysis 
 

  

(51) International 

classification  

:C23C0024100000, B23K0026340000, 

B23K0035020000, B22F0010280000, 

G01N0033490000 

(86) International 

Application No 

        Filing Date  

:NA 

:NA 

(87) International 

Publication No  
: NA  

(61) Patent of Addition 

to Application Number  

        Filing Date 

:NA 

:NA 

(62) Divisional to 

Application Number 

        Filing Date 

:NA 

:NA 
 

  

(71)Name of Applicant :  

   1)Mr. G. B. Sathishkumar 

      Address of Applicant :Research Scholar, Department of Manufacturing Engineering, Annamalai 

University, Chidambaram, Tamil Nadu, India, 608002 Chidambaram ----------- ----------- 

   2)Dr. B. Asaithambi 

   3)Dr. V. Srinivasan 

   4)Dr. S. Ramanathan 

   5)Dr. B. Karthikeyan 

   6)Dr. T. Balamurugan 

   7)Dr. S. Sundaraselvan 

   8)Mr. C. Kaviarasu 

   9)Dr. R. G. Padmanaban 

   10)Dr. A. Joseph Arockiam 

Name of Applicant : NA 

Address of Applicant : NA 
(72)Name of Inventor : 

   1)Mr. G. B. Sathishkumar 
Address of Applicant :Research Scholar, Department of Manufacturing Engineering, Annamalai University, 

Chidambaram, Tamil Nadu, India, 608002 Chidambaram ----------- ----------- 

   2)Dr. B. Asaithambi 

Address of Applicant :Assistant Professor, Department of Manufacturing Engineering, Annamalai University, 

Chidambaram, Tamil Nadu, India, 608002 Chidambaram ----------- ----------- 

   3)Dr. V. Srinivasan 
Address of Applicant :Associate Professor, Department of Manufacturing Engineering, Annamalai University, 

Chidambaram, Tamil Nadu, India, 608002 Chidambaram ----------- ----------- 

   4)Dr. S. Ramanathan 

Address of Applicant :Professor, Department of Manufacturing Engineering, Annamalai University, 

Chidambaram, Tamil Nadu, India, 608002 Chidambaram ----------- ----------- 

   5)Dr. B. Karthikeyan 
Address of Applicant :Associate Professor, Department of Chemistry, Annamalai University, Chidambaram, 

Tamil Nadu, India, 608002 Chidambaram ----------- ----------- 

   6)Dr. T. Balamurugan 

Address of Applicant :Professor, Department of Mechanical Engineering, Arasu Engineering College, 

Kumbakonam, Tamil Nadu, India, 612 501 Kumbakonam ----------- ----------- 

   7)Dr. S. Sundaraselvan 
Address of Applicant :Associate Professor, Department of Mechanical Engineering, Arasu Engineering 

College, Kumbakonam, Tamil Nadu, India, 612 501 Kumbakonam ----------- ----------- 

   8)Mr. C. Kaviarasu 

Address of Applicant :Assistant Professor, Department of Mechanical Engineering, Arasu Engineering 

College, Kumbakonam, Tamil Nadu, India, 612 501 Kumbakonam ----------- ----------- 

   9)Dr. R. G. Padmanaban 
Address of Applicant :Assistant Professor, Department of Mechanical Engineering, Arasu Engineering 

College, Kumbakonam, Tamil Nadu, India, 612 501 Kumbakonam ----------- ----------- 

   10)Dr. A. Joseph Arockiam 
Address of Applicant :Assistant Professor, Department of Mechanical Engineering, Arasu Engineering 

College, Kumbakonam, Tamil Nadu, India, 612 501 Kumbakonam ----------- ----------- 
 

(57) Abstract : 

Abstract The primary objective of this study is to enhance surface coating characteristics and reduce the dilution rate of AZ61 

magnesium alloy coated with Stelcar alloy powder through laser cladding. A Taguchi (L16) orthogonal experimental design employed 

to analyze the effects of scanning speed, laser power, powder feed rate, and gas flow on wear volume, dilution rate and micro-

hardness. Signal-to-noise ratios were calculated for each parameter to identify their individual effects on the responses. The findings 

indicated that powder feed rate predominantly influenced wear volume, accounting for 88.18% of its variation, while scanning speed 

has the highest influence on dilution rate (73.20%), and laser power significantly affected micro-hardness (84.60%). The optimized 

processing parameters were identified as a scanning speed of 11 mm/s, a laser power of 1.3 kW, a powder feed rate of 40 g/min, and a 

gas flow rate of 380 L/h. These parameters yielded a minimum wear volume of 0.8427 mm³, a dilution rate of 18.21%, and a 

maximum micro-hardness of 678.07 HV. This study utilized grey relational analysis to determine the optimum processing parameters, 

which simultaneously reduced wear volume, minimized dilution rate and enhanced micro-hardness. Keywords: AZ61 magnesium 

alloy, Laser cladding, Stelcar alloy powder, Dilution, GRA  
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