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Dynamics Analysis on the Transmission Mechanism of Electro-
Mechanical Actuators Based on Equivalent Finite Element Method

LIU Hai, DUAN Xiao-shuai, HUANG Jian

(Beijing Institute of Automatic Control Equipment, Beijing 100074, China)

Abstract: As it’s difficult to establish the dynamic model of the transmission mechanism for the
large number of rigid bodies and long transmission chain of electro-mechanical actuators, a nor-
malized dynamic modeling method called Equivalent Finite Element Method is introduced. The dy-
namics model of electro-mechanical actuators is established based on Equivalent Finite Element
Method, which consists of equal system mass matrix, equal system force matrix and Jacobean ma-
trix between free coordinate system and generalized coordinate system. The motive differential e-
quation of the system is acquired. Combining with the equation, the form of solution is given and
simulated on ADAMS, which acquires dynamics response curves of the system when inputting 30
degree step and 8Hz frequency signal. The result shows that the inertia load effect is obvious while
the moment of inertia and the drive signal amplitude increase, the dynamic factor K, becomes 1. 34
and 1. 23. It could offer reference to the control and optimal design for electro-mechanical actua-
tors.
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Fig. 1 Transmission mechanism of electro-mechanical actuators
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Fig. 2 Unit equivalent diagram
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Fig. 3 ADAMS simulation model of electromechanical actuator
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Fig. 4 Motor drive torque curve
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Fig. 5 Screw thrust curve
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Tab.3 Maximum of screw axial thrust
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Fig. 6 Motor drive torque curve
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Tab. 4 Maximum of motor drive torque
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