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In this paper, the dynamic stability of a moderately thick rectangular plate carrying an orbiting
mass and lying on a visco-elastic foundation is studied. Considering all inertial terms of the
moving mass and using plate first-order shear deformation theory, the governing equations
on the dynamic behavior of the system are derived. The Galerkin’s method on the basis of
trigonometric shape functions is applied to change the coupled governing partial differential
equations to a system of ordinary differential equations. Due to the alternative motion of the
mass along the circular path over the plate’s surface, the governing equations are the equations
with the periodic constant. Applying the semi-analytical incremental harmonic balance
method, the influences of the relative thickness of the plate, radius of the motion path, and
stiffness and damping of the visco-elastic foundation on the instability conditions of the system
are investigated. A good agreement can be observed by comparing the predicted results of
the incremental harmonic balance method with the numerical solution results. Based on the
findings, increasing the radius of the motion path broadens the instability regions. Moreover,
increasing the stiffness and damping of the foundation cause the system more stable.

Keywords Plate-Orbiting Mass; First-Order Shear Deformation Theory; Dynamic Stability;
Parametric Resonance; Incremental Harmonic Balance Method
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