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Fig. 1 Generation of high-power pulsed magnetic field
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Fig. 2 Schematic of impact compression equipment
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Fig. 5 Distribution of electromagnetic force (EMF)

Fig. 6 Curve of electromagnetic force vs. time
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Fig. 7 Curve of punch velocity vs. time Fig. 8 Curve of punch location vs. time
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Fig. 9 Punch location at different time
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Impact load driven by high-power pulsed electromagnetic force

Zhao Zhiheng', Ru Nan', Ma Yong', Zhang Chao', Li Chunfeng”
(1. Electrical Engineering and Automation , Harbin Institute of Technology ,
Harbin 150001, Heilongjiang, China;

2. School of Materials Science and Engineering » Harbin Institute of Technology »
Harbin 150001, Heilongjiang, China)

Abstract: Impact load is applicable to material science and engineering. With the research develop-
ment, there is a higher requirement for the impacting velocity and energy, which are however beyond
what the drop hammer can achieve. High-power pulse current can therefore be utilized to set up an in-
tense pulsed magnetic field, and then high-power pulsed electromagnetic force (EMF) can be genera-
ted with proper equipments and converted to the impact load desired. In the present work we simula-
ted the generation of the impact load driven by high-power electromagnetic force. The simulation re-
sults of high-power pulsed magnetic field, EMF and the punch movement process were obtained
through numerical modeling. The high speed photography was used to record the movement of the
compressing impact device. Through the image processing, the value of the impact velocity and im-
pact energy is obtained that verified the simulation results.
Key words: mechanics of explosion; impact load; electromagnetic force (EMF); high-power pulsed
magnetic field; high-speed photography
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