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A Study on MR Insert for Shock Wave Attenuation

Byung-Woo Kang, Jae-Hwan Kim, Seung-Bok Choi and Kyung-Su Kim

ABSTRACT

This paper presents the experimental study for the reduction of transmitted shock waves in smart
structures incorporating MR insert. MR fluid is filled within the two aluminum layers and two
piezoceramic disks are embedded on the host plate as a transmitter and a receiver of the shock wave.
Pulse wave generated by the transmitter is transmitted to the receiver through the MR insert and the plate.
By applying magnetic field to the MR insert, the amplitude of the transmitted shock wave is reduced
remarkably. The attenuation performance is tested by changing the applied magnetic field on MR inserts
in two ways: by changing angle of permanent rubber magnet from 90° to 5° with 5° decrements, by using
electromagnet in which magnetic field is controllable. The propagating wave speed of MR insert is also

investigated.
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Fig.1 Cross-section of the plate without and with MR
Insert
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Fig.3 Schematic diagram of experimental
setup for shock wave propagation test
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Fig.4 Sensitivity comparison of piezoelectric receiver
on the aluminum piate, MR Insert and ER Insert
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Fig.6 Shock wave attenuation under the applied
permanent magnetic field (MFR=90°)
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Fig.7 Attenuation ratio vs. magnetic field
region with respect to the shock wave
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Fig.8 Schematic diagram of shock wave attenuation
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Fig.9 Photograph of the aluminum plate with
electromagnet embedded in MR Insert
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Fig.11 Shock wave attenuation under the applied field
electromagnetic field (MFR=30°)
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