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Abstract: Laser weapon has become a competitive research field in military power because of its advantages such as high striking
energy, high striking accuracy and strong anti-jamming ability. How to carry out laser protection has become an urgent problem for
researchers to solve. However, the research progress of laser protection materials and their application in coatings has not been
comprehensively summarized before. This paper first introduces the superior performance of laser weapon and the significance of
laser protection. Then this paper summarizes the laser protective mechanism, including the mechanism of interaction between laser
and material, and three kinds of laser damage to the material form, on the basis of which the principle of laser protection materials and
requirements, and summarizes the research progress of laser protection materials, including the protective characteristics and the
protective effect of high reflectivity material, ablative resistance material, as well as phase change materials. Then the application of
these materials in coatings is summarized. Finally, the limitations of current laser protection technology are pointed out and the future
research direction of laser protection materials is discussed in order to provide reference for the development of new laser protection
technology. According to the interaction mechanism of laser and material, the protective materials are reviewed from the aspects of

high reflection, ablative resistance and laser soft protection. Finally the application of various materials in coating is reviewed, the
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development direction of protective materials is prospected, and the research progress of laser protective materials and its application
in coatings is filled up, in order to provide reference for the development of new laser protective technology.

Keywords: laser-material interactions; laser protection principles; protective materials; protective coatings
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surfaces of typical laser-ablated samples
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Table 1 Destruction characteristics of the wafer surface!®!

Surface characteristics

Sample Unaffected

zZone zone zZone

Laser radiation Heat affected

y Melted, smooth, a few
1 Melt, bulge, no crack Bulge, holes
rounded dots, holes
Severe melting, lots of Liquid, round spots,
Bulge, holes

wrinkles regular cracks

(a) Morphology of damaged pits

(b) Morphology of the area around the damaged pit

BI6 211/ om® Sk b ot ful t 45 4 f 0 1) S i 32
Fig. 6 Typical morphologies of surface damage for CaF2

induced by one pulse laser at 211J / cm?* 24
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(b) After ten plasma pulses
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Fig. 7 SEM micrograph of the WHAs electrode
[30]

tip after pulse exposure
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Table 2 Atmospheric plasma spray parameters'*®!
Sample ey manny G /A ey el
LST-1 110 30 750 10 25 65 500
LST-2 100 15 650 10 25 80 500
LST-3 110 10 600 10 25 80 500
LST-4 120 0 600 10 25 80 500

Reflectivity / %

Reflectivity / %
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Table 3 Transmittance of the refractive medium of the
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Retinal Transmittance  Effective
Wavelength / . ) .
Laser type m absorption  of refractive absorption
W rate / % media / % rate / %
Neodymium 1.06 12 42 5.4
laser
Ruby laser 0.69 56 96 53.7
Argon laser 0.48-0.54 70 80 56
Frequency
multiplier 0.53 74 88 65
neodymium

laser
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