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High precision electromagnetic gun system based on multi-mode switching
CHEN Nan' LIU Jia-wei' ZHENG Li4ia' YANG Yu-hui' CAI Wen-cong' PENGHi'’

(1. School of Physics and Telecommunication Engineering South China Normal University Guangzhou Guangdong 510006 China;
2. Qingyuan Institute of Science and Technology Innovation Co. Ltd. South China Normal University Qingyuan
Guangdong 511517 China)

Abstract: As a hot topic in modern science and technology electromagnetic gun has a wide range of military
applications. In this experiment the magnetic field is generated by the electric coil and the magnetic force acceler—
ates the conductor ball in the coil to obtain the velocity of exit. The 3D rotation of the device system is realized by
the 2D servo turret system. STM32 microcontroller is used to control the 2D steering engine turret and openMV4-H7
camera so that the electromagnetic gun can meet the target color recognition and accurate target coordinates and
meet the requirements of the emerging military technology for the electromagnetic gun’s automaticity and autonomy.
The device has the advantages of easy implementation high degree of automation and high precision of hitting.

Key words: electromagnetic gun system; color recognition; fixed point coordinate strike; multimodal
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Application of COMSOL simulation to acoustic resonant tube experiment

LI Chunvyi HU An-qi ZHANG Ge-ge BAI Zaigiao YU Xiao—chong
( Department of Physics Beijing Normal University Beijing 100875 China)

Abstract: In this paper COMSOL Multiphysics simulation is applied to acoustic resonant tube experiment.
First the sound pressure distribution in the vicinity of tube end is calculated and the departure from the picture given
by one-dimensional wave appxoimation is visulized. Then the shift of resonant frequency is investigated due to the
existence of sound detector ( microphone) . The result shows that the shift which may be positive as well as nega—
tive  depends on the size and position of sound detactor. Finally the resonant frequency of a tube with partly
closed end is calculated and find that the numerical results agree with the mearsured values quite well. The stduy
shows that numerical simulations can be applied to undergraduate physics laboratory to help students achieving a
better understanding of experiments and endow them with a powerful tool to tackle practical problems.

Key words: acoustic resonance tube; numerical simulation; FEM





