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Abstract

In this study, a combination of numerical simulation and experimental verification was used. Firstly,
the finite element model of the interaction between laser and paint layer was established by COM-
SOL Multiphysics software, and the influence mechanism of laser power density and scanning speed
on the temperature field distribution of the sample was explored through the simulation system.
Based on the simulation results, the experimental scheme is further designed. By observing the sur-
face morphology and analyzing the roughness of the treated surface, the optimal laser parameters
were determined as the power of 70 W and the scanning speed of 2500 mm/s. Under these parameters,
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the polyurethane paintlayer can be removed efficiently and completely, while achieving an optimal
balance between cleaning effect and substrate protection. This study not only helps to understand
the physical process of the interaction between laser and materials, but also provides a key process
basis and operational reference for the practical application of this technology in the field of ship
maintenance.
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Figure 1. Finite element model
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Table 1. Physical parameters of materials
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Figure 2. Surface temperature distribution of paint layer under different laser power densities: (a) 3.06 x 10° W/cm?; (b) 3.32
x 108 W/em?; (c) 3.57 x 10° W/em?; (d) 3.83 x 10° W/cm?

E 2. FRIBNANERZE TNRAEREAEEZDT: (2) 3.06 x 10° W/em?; (b) 3.32 x 10° W/em?; (c) 3.57 x 106 W/em?;
(d) 3.83 x 10° W/cm?
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Figure 3. Maximum temperature curves of paint layer surface and substrate surface under different laser powers
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Figure 4. Temperature distribution on the surface of the paint layer at different scanning speeds: (a) 2500 mm/s; (b) 5000
mm/s; (¢) 7500 mm/s; (d) 10,000 mm/s
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Figure 5. Maximum temperature curves of paint layer surface and substrate surface at different scanning speeds
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Figure 10. Three-dimensional morphology and roughness of ship steel surfaces at different scanning speeds: (a) 2500 mm/s;
(b) 5000 mm/s; (¢) 7500 mm/s; (d) 10,000 mm/s
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