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Dynamic Model of Giant Magnetostrictive Actuator Considering Excess Eddy Current Loss
ZHAO Zhang-rong, WU Yi-jie, GU Xin-jian, GE Rong-jie, XU Jun
(Institute of Manufacture Engineering, Zhejiang University, Hangzhou 310027, Zhejiang Province, China)

ABSTRACT: The losses in giant magnetostrictive actuator not
only include magnetic hysteresis loss and eddy currency loss,
but also include excess eddy current loss of giant magneto-
strictive actuator at high frequency. A dynamic model of
magnetostrictive actuator is developed, which accounts for
inertial effects and mechanical dissipation as the actuator
deforms, eddy current losses and excess losses in addition to the
classical eddy current loss for Terfenol-D rod. The magnetic
behavior is characterized by considering the Bergvist and
Engdahl’ stress dependent magnetic hysteresis model for
properties  of
Terfenol-D, obtained from static material characterizations,is

ferromagnetic  hysteresis. The nonlinear
used as numerical input to the models. The model is solved by
finite difference method and the model block diagram is
constructed in Matlab/Simlink module. A comparison between
the calculating result and the experimental result at different
frequency for the actuator is carried out and it is found that they
are in agreement well. This indicates that the model can
describe the relation between the applied current and the output
displacement. The model can be used for the optimization
design of giant magnetostrictive actuator.

KEY WORDS: giant magetostrictive actuator; excess eddy
current loss; dynamic model; Terfenol-D rod
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