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Abstract

Coating drying is a key step in coating manufacturing. Drying efficiency and coating quality strongly
affect the final product performance. Conventional convective drying methods usually show low en-
ergy efficiency, long drying time, and non-uniform drying through the coating thickness. These lim-
itations make precise process control difficult. In recent years, laser-assisted coating drying has at-
tracted increasing attention. This method introduces energy into the coating layer within a short
time. It also enables accurate control in both space and time. This paper reviews recent research pro-
gress on laser-assisted coating drying. First, different research perspectives and analysis approaches
are summarized, including experimental characterization, numerical simulation, and multiphysics
modeling. Then, the effects of laser parameters, coating properties, substrate conditions, and sur-
rounding environment on drying behavior are systematically classified and discussed. Based on
these studies, the main limitations of current research are analyzed, especially in process descrip-
tion, model generality, and scale-up application. Finally, possible future research directions are
proposed according to the needs of coating industries. This review provides a structured reference
for further studies and practical implementation of laser-assisted coating drying.
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Figure 1. Comparison of coating drying technologies in terms of energy delivery mechanisms, technology readiness level, and recent
publication trends
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Figure 2. Schematic of laser-assisted coating drying and the associated evaporation enhancement mechanism
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