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Abstract: In order to improve the applicability of eddy current dampers in practical engineering, a new type of

actively controlled electromagnetic eddy current damper (EECD)was proposed by using an external power supply to
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change the magnetic flux inside the device. Firstly, considering the advantages of the magnetic circuit effectively
using the magnetic flux and the rotation device to amplify the conductor plate to cut the magnetic induction line,
the structural design of the damper is carried out, and its working principle is introduced in detail. Then, the
electromagnetic simulation software (COMSOL Multiphysics) was used to analyze the magnitude of the magnetic
flux generated by the magnetic induction under different currents, and the corresponding theoretical formula of
magnetic induction intensity was deduced. The working conditions under different currents with the same number of
turns were analyzed, and the magnetic induction intensities in the simulation, theory, and experiment were
compared based on the measured data to verify the accuracy of the theory. Finally, the equivalent damping
coefficient of the damper under a stable current was derived, and then the eddy current damping force was
obtained. The results show that the EECD can achieve the design purpose within the research speed range, the
theoretical results of the equivalent damping coefficient, inertial mass, and eddy current damping force are
basically consistent with the experimental results, and the damping performance of EECD is nearly linear; within
the research speed range, with the change of current, the magnetic flux and damping force generated by the
electromagnet also change proportionally; the hysteresis performance of the device is relatively smooth, and the

repeatability is good, which indicates that the mechanical properties of the new electromagnetic damper are stable

and thus the device is feasible.
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Fig.5 Magnetic induction intensity at different currents

22 HERREMEREHSHRETE

WK AR, HURE BRI AR S R AR L BRGS0
MIEARRL), FFE—ERZME, HEBBIFAR,
PRV E ST iR % 0E, EidtfER o, 4Rt
RGBSR AR TR A TR, (U IE—
B pE kA AR AR, AL BN 6 s .
BB R Ay e, MR p, 2PAEN R, B S AR
121 0 s e 2 R 7% 7 ML EX 7 7 S AR VA
JEHB, AR EE 0 K55



148 %

o= 44 %

F1 AW NEEHESIKIEERTEE

Table 1 Comparison between simulation and experimental values of magnetic induction intensity of A3 steel
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