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Fig.1 Laser irradiation system
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Table 1 Experimental parameters
' | JGEEE A/ mm | ShEERE/(Wem?) | R /mm | 4 R /s
1 30 200 2 30
2 20 200 2 30
3 40 200 2 30
4 30 300 2 30
5 30 400 2 30
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Fig.2 Damage process on the back of the target
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Fig.3 Average temperature within 10mm of penetration

point on the back of the target
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Table 2 Test results of different laser spot sizes
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Table 3 Test results of different laser power densities
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Fig.4 The relationship between penetration time

and power density
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Table 4 Test results of different material thicknesses
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Fig.5 The relationship between penetration time

and thickness
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Analysis on Laser Irradiation Damage of LY12—CZ Aluminum Alloy

Zhang Yu, Bai Chunyu, Hui Xulong

Aviation Key Laboratory of Science and Technology on Structures Impact Dynamics, Aircraft Strength Research
Institute of China, Xi’an 710065, China

Abstract: High energy laser weapon is a new damage source for future aircraft. In order to provide the basis for
aircraft laser damage assessment and anti-laser design, the damage characteristics of typical aviation materials under
laser irradiation must be studied. This paper is based on the laser irradiation theory and laser irradiation experiment of
typical metal materials. The damage process of LY12—CZ aluminum alloy is analyzed, and the effects of laser spot
size, laser power density and target thickness on laser irradiation are systematically studied. The research results
show that,under the laser irradiation, the target plate is in the heating and melting stage at the beginning, and the
surface gradually appears bulging and forming a water drop-like deformation. As the temperature rises, under the
influence of gravity, small puncture holes begin to form at the upper end of the bulge, causing smoke, splashing, etc.,
and then the small holes expand rapidly along the upper edge of the bulge, forming perforations visible to the naked
eye. The larger the laser spot, the shorter the penetration time of the target, and the penetration time of the target is
negatively correlated with the laser power density, but positively correlated with the square of the thickness of the
target.

Key Words: laser irradiation; LY12—CZ aluminum alloy; laser power; penetration time
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