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Abstract: Based on the basic principles of electromagnetic induction, an impact device is proposed that generates high-
amplitude and long-pulse acceleration loads driven by electromagnetic forces. The impact device goes to make up for the
shortcomings of the current stage of ground impact test technology. The disadvantages of the current stage of ground impact
test technology include mainly time-consuming, high cost, low repeatability and controllability, and it is difficult to
continuously improve the pulse width of acceleration load. Acceleration impact tests were performed using an electromagnetic
Hopkinson bar, and the working process of the device from the generation of electromagnetic force to its transformation into
impact load was analyzed. In the acceleration impact test, the stress on the bar was obtained by strain gauges and the
acceleration loads at the end of the bar were obtained by acceleration transducers. A plurality of test results without loss of
repeatability. The classical one-dimensional stress wave theory for predicting the relationship between acceleration and stress
in slender bars is developed. Comparative analysis against experimental data are presented to demonstrate the effectiveness of

the present approach. The electromagnetic Hopkinson bar acceleration impact test was numerically simulated using COMSOL
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finite element software, and the simulation results showed good consistency with the experimental results, indicating that the
numerical model could simulate this kind of impact test more accurately and verifying the accuracy of the numerical model.
Based on this finite element model, an impact device that generates high-amplitude, long-pulse acceleration is proposed, and
numerical simulations of the device are carried out at different voltages and capacitances. The simulation results show that the
device is able to generate the required acceleration. The acceleration amplitude increases with increasing capacitance voltage
and the acceleration pulse width increases with increasing capacitance value. By regulating the values of the circuit parameters,
the device can generate acceleration loads with different amplitudes and pulse widths.

Keywords: Electromagnetic induction; Electromagnetic Hopkinson bar; High-amplitude, long-pulse; Impact test
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