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Mechanical analysis of paint film stripping from aluminum
plate surface by means of nanosecond laser
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Abstract: In order to study the laser stripping mechanism, paint film stripping from aluminum plate surface
experiments were demonstrated using the radiation of 1064nm nanosecond pulse laser. According to thermal conductivity
theory, the temperature distribution of the film and the aluminum surface under laser irradiation were simulated. The
separating force generated by the aluminum plate at the interface due to thermal expansion was calculated. The formation of
the plasma shock wave on the removal of the paint film was also analyzed. The result shows that the effect of force is the key
factor for nanosecond laser removal of the film, separation force due to thermal expansion provides necessary condition for
the removal of the film, and the constraint of the film on the laser plasma eventually leads to its own cracking and spalling.
A conclusion was made that thermodynamic theory can be used for analysis of removal mechanism of metal surface coating
with nanosecond laser.
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Fig.2 Morphology of samples and shedding paint films for different laser fluences
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Fig.4 Temperature distribution in Al substrates for different times and

laser fluences at the surface
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