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Abstract

A finite element model of continuous nanosecond composite laser coupled with air flow assisted
coupling was established to remove the high layer accuracy of composite coatings for aerospace
aluminum alloys. A multi-physics model including laser heat source, gas-solid coupled heat transfer
and thermoelasticity was constructed based on finite element simulation analysis. The temperature
gradient evolution law and thermal stress distribution characteristics under different energy den-
sities were analyzed. The mechanism of composite laser paint removal was revealed, and the cor-
relation mechanism between laser parameters and thermal coupling response was elucidated,

NESIH: KAN, &K, 1, B AT RS R SHOCRESE B TN, MY, 2025, 15(4): 164-
169. DOI: 10.12677/app.2025.154017


https://www.hanspub.org/journal/app
https://doi.org/10.12677/app.2025.154017
https://doi.org/10.12677/app.2025.154017
https://www.hanspub.org/

KA 5

which provided theoretical basis for the optimization of composite laser paint removal process.
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Figure 1. Schematic diagram of airflow-assisted composite laser paint removal model
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Figure 2. Temperature variation trend of laser irradiation center with different energy density combinations
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Figure 3. Changes in removal depth of different energy densities (a) evolution of paint removal; (b) dot plot of removal depth
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Figure 4. Trend of stress difference between primer and substrate with different energy densities over time
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