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Dynamic Modeling and Modal Analysis of Orientation Adjustment and
Vibration Isolation Platform with Active — Passive Closed-loop Fusion
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Abstract; In order to realize the compensation of large-scale pose disturbance and the isolation of
medium high frequency vibration, a configuration of multi-dimensional orientation adjustment and
vibration isolation platform was proposed. The mechanism consisted of three branches, each of which
contained a closed-loop chain composed of active orientation adjustment and passive vibration isolation
unit. Referring to the screw algebra and the influence coefficient theory, the kinematics model of the
mechanism was established, and the first and second order influence coefficient of the mobile platform,
the open-chain branch and the electric cylinder branch on the generalized coordinates were obtained.
A dynamic model of active — passive separation form of the mechanism was established. On this basis, the
modal of the mechanism was analyzed. The modal experiment of the principle prototype was carried out
by pulse excitation. The experimental results showed that the measured natural frequency was close to the
theoretical calculation value, which verified the correctness of the theoretical model. The experimental
results of response characteristics showed that the principle prototype can compensate the pose disturbance
in the low frequency. Combined with the passive vibration isolation in the medium high frequency, the
principle prototype had the ability to adjust the orientation and isolate the vibration in a wide frequency
band.
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Tab.1 Structural parameters related to kinematics

Tl,'

m

28 Bl
B UA A BCHE B o, SMERE AR 0.24
BOBE R b, SRR AR 0.43
BeBE R d; SMER E R 1.09
FEFKE L, 0.44
THEMKE L, 0. 60
BUR ) &6 TAE &5 BE by 1.02

R2 BHEMEXEHEH

Tab.2 Structural parameters related to dynamics
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Relationship among the first-order natural

frequency, spring stiffness and mass of mobile platform
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Fig. 13 Time domain waveform of output response of mobile platform
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