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ABSTRACT

In this research endeavor, the laser welding of C63000 alloy has been thoroughly
examined, focusing onthe interplay of key welding parameters—laser power, welding
speed, and amplitude. The experimental design, structured as per the Taguchi L9
array, provided a systematic approach to investigating these parameters' effects on
critical mechanical properties, specifically tensile strength and Brinell hardness.
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The alloy's responses were meticulously studied under varied conditions, captur-
ing the nuances of its behavior in response to changes in laser welding inputs.
The experimental outcomes revealed distinct trends in tensile strength and Brinell
hardness in relation to the variations in welding parameters. Notably, the highest
levels of tensile strength and hardness were consistently observed under specific
combinations of welding speed, laser power, and amplitude.

INTRODUCTION

Laser welding is a commonly employed method in numerous sectors owing to its
accuracy and efficiency (Mehtaetal.,2023; Siddiqui etal., 2023). Copper-aluminum
alloys, in particular, have attracted substantial interest owing to their unusual mix
of characteristics (Ragumadhavan et al., 2023; Sasi et al., 2023). However, getting
good mechanical characteristics in laser-welded copper-aluminum alloys requires
careful tuning of welding conditions (Lakshmaiya, 2023h; Sukumaran et al., 2023).
This literature review seeks to analyse the present status of research on optimizing
laser welding settings to optimise the mechanical characteristics of copper-aluminum
alloys (Natrayan & Richard, 2023b; Rajasekaran & Natrayan, 2023b).

Effects of Laser Power: The laser power employed in welding considerably ef-
fects the mechanical qualities of the welded connection (Lakshmaiya & Murugan,
2023d; Selvi et al., 2023). Several research have explored the influence of laser
power on the microstructure and mechanical characteristics of copper-aluminum
welds (Kaliappan, Natrayan, & Garg, 2023; Natrayan, Kaliappan, Saravanan, et al.,
2023). Higher laser power typically leads to deeper penetration and quicker solidi-
fication rates, leading in higher tensile strength and hardness (Kaliappan, Mothilal,
etal., 2023; Lakshmaiya, 2023a). However, high laser power may also create flaws
like as porosity or cracking (Balamurugan et al., 2023; Josphineleela, Kaliapp,
et al., 2023). Therefore, choosing the correct laser power is critical to obtain the
necessary mechanical characteristics. Welding speed is another significant element
influencing the mechanical characteristics of laser-welded copper-aluminum alloys
(Josphineleela, Lekha, et al., 2023; Loganathan et al., 2023; Reddy et al., 2023).
Higher welding rates tend to lower the heat input and solidification time, resulting
in finer microstructures and higher mechanical characteristics (Lakshmaiya, 2023f;
Natrayan & De Poures, 2023). However, too high welding rates may lead to partial
fusion or diminished joint strength. Therefore, the welding speed must be carefully
tuned to balance the solidification rate and joint quality (Kaliappan, Natrayan, &
Rajput, 2023; Kaushal et al., 2023).

86



20 more pages are available in the full version of this
document, which may be purchased using the "Add to Cart"
button on the publisher's webpage: www.igi-
global.com/chapter/metaheuristic-techniques-based-

optimizing-laser-welding-parameters-for-copper-aluminum-
alloys/351741

Related Content

Improving Switched Current Sigma Delta Modulators’ Performances via the
Particle Swarm Optimization Technique

M. Fakhfakh, S. Masmoudi, Y. Cooren, M. Loulouand P. Siarry (2012). Modeling,
Analysis, and Applications in Metaheuristic Computing: Advancements and Trends
(pp. 154-170).
www.irma-international.org/chapter/improving-switched-current-sigma-delta/63810

Software Design Based on Using Ontologies and Algorithm Algebra

(2021). Formal and Adaptive Methods for Automation of Parallel Programs
Construction: Emerging Research and Opportunities (pp. 217-255).
www.irma-international.org/chapter/software-design-based-on-using-ontologies-and-algorithm-
algebra/261573

A Two Stage Method for the Multiple Traveling Salesman Problem

Azcarie Manuel Cabrera Cuevas, Jania Astrid Saucedo Martinezand José Antonio
Marmolejo Saucedo (2020). International Journal of Applied Metaheuristic Computing
(pp. 79-91).
www.irma-international.org/article/a-two-stage-method-for-the-multiple-traveling-salesman-
problem/251839

Multi-Fault Diagnosis Based on Hybrid Bio-Inspired Algorithm ACO-GA
Abid Sabrinaand Debbat Fatima (2024). International Journal of Applied
Metaheuristic Computing (pp. 1-20).
www.irma-international.org/article/multi-fault-diagnosis-based-on-hybrid-bio-inspired-algorithm-
aco-ga/341804



http://www.igi-global.com/chapter/metaheuristic-techniques-based-optimizing-laser-welding-parameters-for-copper-aluminum-alloys/351741
http://www.igi-global.com/chapter/metaheuristic-techniques-based-optimizing-laser-welding-parameters-for-copper-aluminum-alloys/351741
http://www.igi-global.com/chapter/metaheuristic-techniques-based-optimizing-laser-welding-parameters-for-copper-aluminum-alloys/351741
http://www.igi-global.com/chapter/metaheuristic-techniques-based-optimizing-laser-welding-parameters-for-copper-aluminum-alloys/351741
http://www.irma-international.org/chapter/improving-switched-current-sigma-delta/63810
http://www.irma-international.org/chapter/software-design-based-on-using-ontologies-and-algorithm-algebra/261573
http://www.irma-international.org/chapter/software-design-based-on-using-ontologies-and-algorithm-algebra/261573
http://www.irma-international.org/article/a-two-stage-method-for-the-multiple-traveling-salesman-problem/251839
http://www.irma-international.org/article/a-two-stage-method-for-the-multiple-traveling-salesman-problem/251839
http://www.irma-international.org/article/multi-fault-diagnosis-based-on-hybrid-bio-inspired-algorithm-aco-ga/341804
http://www.irma-international.org/article/multi-fault-diagnosis-based-on-hybrid-bio-inspired-algorithm-aco-ga/341804

Liver Disease Prediction Using Classification and Feature Selection
Techniques

S. Abiramasundariand P. Umamaheswari (2025). Predictive Algorithms for
Rehabilitation and Assistive Systems (pp. 335-356).
www.irma-international.org/chapter/liver-disease-prediction-using-classification-and-feature-

selection-techniques/380911



http://www.irma-international.org/chapter/liver-disease-prediction-using-classification-and-feature-selection-techniques/380911
http://www.irma-international.org/chapter/liver-disease-prediction-using-classification-and-feature-selection-techniques/380911

