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ABSTRACT: The work aims to carry out equivalent-scale experiments of laser irradiation on aviation aluminum alloy
materials for UAV, lay a foundation for the damage characteristics and laws of laser irradiation on UAV, and provide
scientific and reliable reference data for demonstration of tactic indexes of high-power laser weapons. The equiva-
lent-scale model method was used to conduct damage experiment on the aviation aluminum target by laser irradiation.
Parameters such as breakthrough time, spot diameter and laser power were recorded, and the damage law was analyzed
through the correction experiment. In the equivalent-scale experiments, with the increase of scaling law Cp, the average

breakthrough time of aviation aluminum plate gradually increased, and the laser energy density required for breakthrough
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basically conformed to the law of linear increase. In the correction experiments, the breakthrough time increased gradually

with the increase of aviation aluminum alloy plate thickness, and the experimental fitting curve was in good agreement

with the theoretical curve. Through the equivalent-scale experiments and correction experiments, the damage model for-

mula of aviation aluminum alloy by high-power laser can be established, and the damage threshold and breakthrough time

can be calculated according to the laser parameters.
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Tab.1 Scaling ratio of thermal response of target under laser irradiation
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Tab.2 Experimental parameters of equivalent reduction of aluminum alloy

JUERE cp BOCTIR PIW e E A D/mm FH IR /(KW -cm ) 044 R SF/(mm>xmm>xmm)

1 3300 20 1.05 100x100x%3

0.9 2970 18 1.167 90x90x%2.7

0.8 2 640 16 1.313 80x80x2.4

0.7 2310 14 1.5 T70x70%2.1

0.6 1 980 12 1.75 60x60x1.8

0.5 1 650 10 2.1 50x50%1.5

0.4 1320 8 2.63 40x40x1.2

0.3 990 6 3.5 30x30x0.9

0.2 660 4 5.25 20%20%0.6

0.1 330 2 10.5 10x10x0.3
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Fig.2 Variation curve of laser energy density with scale law
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Fig.3 Damage results of aviation aluminum alloy plates with different scale law
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Tab.3 Experimental parameters of damage equivalence correction of aviation aluminum alloy plates

REEH cpo WL PIKW NePEEAE D/mm  BIFEIRERE (kW cm™) HEAF R SF /(mm>xmmxmm)
1 1.538 9.8 2.04 50x50x5.0

0.9 1.538 9.8 2.04 50x50x4.5
0.8 1.538 9.8 2.04 50x50x4.0
0.7 1.538 9.8 2.04 50x50x%3.5
0.6 1.538 9.8 2.04 50%x50x%3.0
0.5 1.538 9.8 2.04 50%x50x2.5
0.4 1.538 9.8 2.04 50x50%2.0
0.3 1.538 9.8 2.04 50x50x1.5
0.2 1.538 9.8 2.04 50x50x1.0
0.1 1.538 9.8 2.04 50x50x0.5
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Fig.4 Experimental results of damage equivalence correction
of aviation aluminum alloy plates with different thickness
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