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Research on nonlinear vibration isolation device for electro-optic payload

YUAN Yijie, JI Ming, ZHANG Weiguo, WANG Tan, SHI Daoyun, WANG Magqiang
(Xi’an Institute of Applied Optics, Xi’an 710065, China)

Abstract: In order to meet the requirements of electro-optic payload on vibration isolation performance, a high
static stiffness and low dynamic stiffness nonlinear vibration isolator with rthombus linkage mechanism as
negative stiffness component (rhombus HSLDS vibration isolator) was proposed. The mathematical model of
vibration isolator was established by statics analysis method, and stiffness parameter setting and nonlinear
adjustment methods were studied; the harmonic balance method (HBM) was used to solve the kinetic equation,
and influence of parameters on the vibration isolation performance was analyzed; the theoretical model and
conclusions were verified by kinetic simulation software ADAMS and prototype. The test results show that the
rhombus HSLDS vibration isolator has convenient parameter adjustment capability, and the zero-position
stiffness and stiffness nonlinearity can be set and optimized by parameters of tension spring and linkage. And
the optimization effect of vibration isolation caused by stiffness nonlinearity is affected by the damping of
main vibration isolator and zero-position stiffness parameter. Compared with traditional linear vibration
isolator, the thombus HSLDS vibration isolator has significant advantage of nonlinear vibration isolation and
can better meet the needs of electro-optic payload vibration isolation requirements.

Key words: electro-optic payload; nonlinear vibration isolation; rhombus negative stiffness mechanism
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Fig. 3 Equivalent stiffness diagram of vibration isolator
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