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Dynamic analysis of horizontal linear vibrating motor using
DAFUL program
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Abstract Many companies have tried to develop the horizontally vibrating linear motor, for sliming the smart
phone. Mathematical modeling and analysis is one of method to simulate the dynamic performance of the
horizonatally vibrating linear motor. However, the horizontally vibrating linear motor vibrates in twisting mode
because there are two kinds of force acting on the vibrating part. One is are the horizontal force by Lorentz
force. The other is the vertical force by attraction force between magnet of vibrating part and bracket and the
gravity force of vibrating part. However, those are very difficult to be included in mathematical modeling which
generate the simulation errors. In this paper, we perform MFBD (multi flexible body dynamics) simulation using
commercial dynamic analysis program "DAFUL". In our new model, the force effects those are neglected in
mathematical model, are included. For the verification, the simulation results are compared with the experiment
results with manufactured prototype.

Key Words : Commercial dynamic analysis program "DAFUL", Dynamic analysis, Horizontal linear vibrating
motor, Mathematical modeling
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[Fig. 1] The components of a horizontal linear vibrating
motor
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[Fig. 2] Two kinds of force on moving part
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K
(spring coefficient)

| X \L
m
(mass of actuator)
c J—
(damping coefficient) E;_

M (mass of cell phone)

[Fig. 3] Free body diagram of linear vibrating motor in
cell phone

[Table 1] Parameters of mechanical subsystem

M m c k
[kg] [Kg] [Ns/m] [N/m]
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[Table 2] Parameters of electrical subsystem

N B, iy legys f
[turns] [Tesla] [A] [mm] [Hz]
179 0.466 0.08 3 173
’ ' (+error 10%)
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[Fig. 4] Acceleration of Zig at input of natural frequency
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[Fig. 6] Modeling of Linear vibration motor in DAFUL

[Fig. 7] Leaf spring after generating mesh
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[Table 3] Material properties of leaf spring

i Young’s Shear .
Densit; g ,
ensif % Modulus Modulus Pmsst('m s
[kg/m 1 [GPa] [GPa] ratio
7850 200 86 03
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[Fig. 8] Force analysis of moving part by Maxwell

[Table 4] Result of Maxwell about moving part
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[Fig. 9] Zig’s acceleration by impact test
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[Fig. 10] Fast fourier transform of impact test
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[Fig. 11] Zig’s acceleration at input the natural frequency
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[Fig. 12] Procedure of the experiment
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