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Abstract: This study investigates the application of high-power continuous wave laser 

irradiation as a novel surface treatment technique. Laser cleaning was applied to the 

carbon steel substrate, and surface characterization was conducted through scanning 

electron microscopy and X-ray diffraction to analyze surface morphology and oxide 

composition. The results revealed that laser treatment significantly altered the steel 

surface, with more pronounced effects after repeated scanning due to increased 

oxygen content and roughness. The laser-induced heat accumulation led to the 

formation of grain deformation and grain refinement layers, with repeated scans 

intensifying these changes. The study concludes that laser scanning time play a critical 

role in surface morphology, affecting roughness, oxygen content, and microstructure, 

thus providing valuable insights into optimizing laser cleaning parameters in steel 

structures.  
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