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Design and Dynamic Characteristics analysis of Moving Magnet
Linear Actuator Considering the Magnetic Nonlinear phenomena
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This paper is proposed a new linear actuator
with the permanent magnet on the mover. This
linear actuator is designed to produce the
vibration of a osillator. In order to evaluate its
dynamic performance, the equivalent coupling
parameter between mechanical and
electromagnetic equations of the linear actustor,
which is considered the magnetic nonlinear
phenomena, is analyzed by the finite element
method and estimated the thrust, displacement
and acceleration with the simualation values and
the experimenta ones.
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Fig. 2 Equivalent circuit
of the Linear actuator
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Fig. 3 Configuration of the linear actuator
driving system
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Fig. 4 Linear actuator and contorller
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Table 1 Design specification of linear actuator

N LR I v
Rated Current[A] 3
Maximum Stroke[mm] *15
Magnet NdFeB
?ﬁ;’; Length X Height 30 X 50
Length X Height 30 X580
Stator Type solid
Shape Length X Height 126 X 90
Number of Coil [turns] 600
Diameter of Coil [mml] 05
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Fig. 5 Thrust of Linear Actuator
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Fig. 6 Block diagram of simulation considersing
magnetic nonlinear phenomena
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Fig. 7 Flux density curve as functions of
the current and the displacement
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Fig. 8 Results of simulation and experiment
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