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Anti-unmanned laser weapon damage effectiveness study

ZHOU De-yuan, LI Jie,LI Li-gong
( China Huayin Arms Test Center, Weinan 714200, China)

Abstract : Medium-to-high-energy laser weapons are increasingly being applied to counter unmanned systems,and the
study of their damage mechanism and combat effectiveness has become more and more important. First of all,based on
the relevant data of unmanned and anti-unmanned system test,the damage effect of laser weapon striking coyote UAV
is analyzed. Then,according to the characteristics and damage mechanism of laser weapon, the formula for calculating
the irradiation intensity of laser weapon and the three-dimensional temperature field simulation and calculation model
of coyote UAV are established , and finite element transient thermal analysis is used to obtain the temperature distribu-
tion cloud diagrams of different parts of coyote UAV irradiated by laser weapon and the temperature dependence of
coyote UAV with temperature. Further,an in-depth study and analysis of laser thermal ablation destroying the carbon
fiber shell of the coyote UAV is carried out,and the damage threshold is given. Finally,the accuracy of the thermal ab-
lation model of laser weapon destroying coyote UAV is verified by comparing and analyzing the experimental results
with the simulation results, and relevant suggestions are given for the destructive power and future development of the
anti-unmanned laser weapon. This study offers valuable insights for assessing the combat effectiveness of laser weapons
and equipment, refining striking methods ,and developing laser protection measures.
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Fig. 1 Schematic diagram of the operational process

of anti-unmanned laser weapons
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Tab. 1 Physical processes occurring at different

laser power densities to destroy drones
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Fig. 2 Process of destruction of a drone by a laser weapon
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Fig. 3 Laser-destroying drone effect
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Fig. 4 Thermal ablation process of unmanned laser weapons

destroying drones
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Tab.2 Coyote UAV grid characteristics
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Tab. 3 Thermal parameters of Coyote UAV materials
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Fig. 6 Coyote UAV carbon fiber layup parameters
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Fig. 7 UAV temperature distribution at 60 s of laser strike
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Fig. 8 Surface temperature variation curves for laser-damaged UAVs
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Fig. 9 Changes in heat flow on the surface of a laser-strike drone
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a laser-damaged Coyote drone
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Fig. 12 Comparison of temperatures in different parts

of a laser-damaged Coyote drone
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Fig. 13 Comparison of thermal ablation effects on different parts of laser irradiated Coyote UAVs
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Fig. 14 Comparison of test and simulation results

of laser weapon damage to UAV
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