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Hybrid brake method for electromagnetic launcher of

unmanned aerial vehicle
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Abstract : Electromagnetic launcher for unmanned aerial vehicle (UAV) which utilizes linear motor to accelerate in short distance is already a

new trend for launching fixed-wing UAV. To brake shuttle in shorter distance when aircraft taking off, a hybrid brake method including solid stator

eddy current brake, eddy current brake based on Halbach permanent arrays and rubber damping brake was proposed and analyzed. When the speed

of shuttle is above 10 m/s, it is notable for the brake by means of solid stator eddy current brake. In addition, when the speed of shuttle is below

3 m/s, the brake force induced by solid stator eddy current is decreased greatly. It can increase 30% brake force by Halbach permanent arrays

eddy current brake. By model analysis and collision experiments, rubber damping brake can absorb kinetic energy to brake shuttle in short distance

as the final stage brake.
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Fig. 1  Structure of linear motor in EM launcher
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Fig.2 Thick metal plate in magnetic
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Tab.1 Data for calculation in polynomials
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Fig.3 Comparison between polynomials and FEM
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Fig.4 Sketch map of one side permanent eddy current brake
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Fig.5 Variations of magnetic flux density square

with polar distance and magnet duty
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Fig.6 Brake force curve with different polar distance
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Tab.2 Parameters of eddy current brake system
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Fig.7 Simulation result of eddy current brake force
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Fig.8 Simulation result of speed of motion
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Fig.9  Collision simulation result of rubber damping
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Fig. 10  Collision simulation result of speed of motion
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Diagram of hybrid brake experiment system
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Fig. 12 Speed of motion using hybrid break method
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