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Abstract; This paper first introduces the significant status and state-of-the-art of laser weapon in future war,
discusses the thermal damage mechanism of high-energy laser beam interacting with target materials, and sum-
marizes the research progress of reflective laser protective coating based on plasma spraying, including plasma-
sprayed metallic and ceramic coatings. In addition, their individual technical characteristics and protecting
performance are also analyzed, which provide a reference in research field of high-energy laser protection. The
result of research shows that the control of oxidation for the metallic coating in the process of laser irradiation
can effectively improve the laser protective performance. Moreover, we believe that the new ceramic coatings
with excellent reflectivity will have a better development prospects in the field of high-energy laser protection.
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Fig. 1 Optical reflectivity spectra of metallic materials
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Tab.1 Reflectivity of plasma sprayed
Al coatings at 10.6 pm

Al coating Surface roughness Reflectivity/ %
Polished Ra0. 56 98.1
Polished Ra4. 50 87.4

Unpolished Ra9.30 62.4
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(a) Surface microstructure of single powder
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(b) Cross section metallography
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Fig.2  Morphology of typical metal coating
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Fig.3  Schematic diagram for illustrating relation be-
tween laser energy density and metallic coatings

laser reflectivity
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Fig.4 Macroscopical damage on Al coatings surface after laser irradiation
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Fig.5 SEM micrographs of damaged Al coatings surface after laser irradiation
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irradiated by laser
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