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1
Tab.1 Geometrical dimensions of ferromagnetic cylindrical shells
Sample No. L(mm) R;(mm) R>( mm) R,/L H/R,(107%)
1 50 11.50 11. 66 0.230
2 40 11.50 11. 66 0.288 13.91
3 35 11.50 11. 66 0.329
4 50 11.50 11. 60 0.230
5 40 11.50 11. 60 0.288 8. 696
6 35 11.50 11. 60 0.329
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Fig.3 Schematic of the testing set up( 1. electromagnet pole; 2. piezoelectric ceramic
3. PVDF membrane; 4. fixture; 5. ferromagnetic shell, 6. Hall Effect probe)
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Fig. 4 A typical frequency response spectrum of the beam plate in longitudinal configuration with A= 0T
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Effect of Magnetic Field on the Dynamic Behavior
of Ferromagnetic Structures

WANG Bing lei, TIAN Xiao geng, SHEN Ya peng
(' School of Civil Engineering and M echanics, Xi'an Jiaotong University, Xi an 710049 China)

Abstract; In this paper, variation of the natural frequency of two types of ferromagnetic structures (i.
e.» beam plate and circular cylindrical shell) due to the applied magnetic field was investigated. The
sw eeping sine singles from Frequency Spectrum Analyzer actuated the specimen by piezoelectric ce
ramic. PVDF working as sensors sent the responding singles back to Frequency Spectrum A nalyzer.
According to the theory of resonance, the natural frequencies of the specimen can be obtained from the
frequency responding curve. The same processing can be conducted to obtain the natural frequencies of
each mode by changing the magnitude of the external applied magnetic field. The obtained results
show that shift of the natural frequencies of beam plate depends strongly on the direction of the ap
plied field. When the magnetic field is along the length direction of the beam plate the natural frequen
cies increase with increasing the magnitude of magnetic field, confirming available model predictions.
However, when the magnetic field is in the thickness direction and increases gradually the natural fre
quency decreases first before it increases again. For the ferromagnetic cylindrical shell, the natural
frequencies of the shell increase and finally reach a saturating state with increasing the magnitude of
the magnetic field applied in the axial direction.

Key words: Ferromagnetic, beam plate, circular cylindrical shell, natural frequency



