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Fig.1 Double coil coupled multi-stage electromagnetic

acceleration principle
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Fig.2  Overall structure diagram
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Fig.3 Core accelerator and anti-roll structure
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Fig.4 Schematic diagram of multi-stage acceleration shaft
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Fig.5 System control principle
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Fig.6  System control flow
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Fig.7 UAV ejection system experimental prototype
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Tab.1 Experimental data

Usw  Ups T L RE itie FIFAZ

/v /V  /(km/h) /] /] (%)
90 23 12.8 22.03 5.65 25.6
130 29 18.5 45.97  11.37 24.7
170 37 24.2 78.61  19.17 24.4
210 46 29.9  119.95  29.05 24.2
250 55 35.6  170.00  41.01 24.1
290 59 41.3  228.75  55.05 24.1
330 67 47.0  296.21  71.17 24.0
370 75 52.7  372.37  89.37 24.0
400 80 57.1  435.20 104.02 23.9
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acceleration of prototype
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Double coil coupled multi-stage electromagnetic
acceleration ejection system

YANG Hong-tao, YANG Peng, LIU Run-ze
(School of Mechanical Engineering, Anhui University of Science and Technology , Huainan 232000, China)

Abstract; Electromagnetic ejection is a new type of ejection technology with great development prospects. The ex-
isting electromagnetic ejection system is mainly used for ejection of large fighters. In order to realize the take-off of
small and medium-sized unmanned aerial vehicles by electromagnetic ejection, this paper proposes a two-coil cou-
pled multi-stage electromagnetic acceleration ejection scheme, and analyzes the working principle of dual-coil cou-
pled multi-level electromagnetic acceleration. According to the actual needs of the UAV ejection, the calculation
formula of the acceleration axis length of the ejection system and the calculation formula of the key parameters of the
ejection system are analyzed and determined. Based on the above principle, the parameters of the experimental pro-
totype were determined, the corresponding mechanical structure and control system were designed, and multiple
sets of verification experiments were carried out. The prototype developed is accelerated by 8 sets of 400V680F ca-
pacitors, and 2 sets of 400V680WF capacitors are braked. The ejection speed can reach 57km/h, and the emission
efficiency reaches 24%. It can complete the ejection of small fixed-wing UAVs.

Key words: electromagnetic ejection; fixed-wing UAV ; double coil coupling; multi-stage electromagnetic acceler-

ation



