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Theoretical and Experimental Investigation of Thermal Barrier
Coatings for Laser Proof
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Abstract Along with the fast development of high power lasers, the corresponding measuring techniques should be
improved to withstand the long time irradiation of high power density laser beams. An aluminum panel is coated with
ZrO, thermal barrier coatings (TBCs) using plasma spraying method as the high power laser proof. Diffuse reflection
characteristics of the coating are investigated at different wavelengths. Finite element analysis is conducted to
analyze the thermal response of the ZrO, TBCs under the high power laser irradiation. Moreover, related
experiments are carried out with high power fiber lasers, which demonstrat that the TBCs is an effective method for
heat insulation.
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Fig. 1 System of reflectivity measurement
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Table 1 Reflectivity measurement of ZrO, TBC at different wavelengths
Wavelength /pm 1/% 2/% 3/% 4/% 5/% Average /%
0.532 65. 94 63. 85 64.52 62.56 62.18 63. 81
1.064 69. 12 68.96 69.63 68. 80 69. 24 69.15
1. 310 71.53 71.45 71.53 71.19 71.40 71.42
3. 80 78. 35 78.21 78.35 78.32 78.02 78.25
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Fig. 2 Data simulation of reflectivity at different wavelengths
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