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RThis paper investigates the nonlinear damping characteristics of an axial eddy-current damper (AECD) and its 
performance evaluation on a single-degree-of-freedom (SDOF) struc-ture subjected to harmonic excitations. 
First, an AECD prototype is developed to experimen-tally identify the nonlinear eddy-current damping 
characteristics. Subsequently, a magic for-mula model is proposed to characterize the relationship between the 
eddy-current damping force and velocity of the AECD, and its applicability in portraying the nonlinear eddy-
current damping characteristics of the AECD is then evaluated by comparing with the electromagnet-ic finite-
element model (FEM) and commonly used Wouterse’s model. Moreover, through comparing the experimental 
and numerical frequency-domain responses of a SDOF structure with an AECD, the effectiveness of the magic 
formula model in evaluating the structural vi-bration control performance of the AECD with nonlinear damping 
characteristics is further verified. Finally, the control performance of the AECD for the SDOF structure 
subjected to harmonic excitations is numerically evaluated and compared with that of the conventional linear 
viscous damper (LVD). Results show that the eddy-current damping force of the AECD presents obvious 
nonlinear mechanical characteristics with the increase of the velocity, and the proposed magic formula model 
can adequately portray the nonlinear eddy-current damping characteristics of the AECD. Compared with the 
conventional LVD, the AECD demonstrates potential benefits for structural vibration control. Key Words: 
Structural vibration control, eddy-current damper, nonlinear damping, linear viscous damper, magic formula. 

 


