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Abstract: Based upon Gurtin's theory of surface elasticity, the surface elasticity and residual surface stress are both consid-
ered, and the vibration model of a thin axi-symmetric plate at nano-scale with clamped boundary condition is developed. The
influences of the residual surface stress effect on the first four order natural frequencies and vibration modes were presented.
The results reveal that the first order natural frequency decreases with the increase of the residual surface stress parameter.
Moreover, the residual surface stress effect exerts more important effect on the first natural frequency than others, and with
the vibration order increases, the effect becomes weaker. The first four order vibration modes for various surface effect param-
eters are also given in the paper, and the impact on the vibration mode is similar to that on the natural frequencies. The in-
fluence of the residual surface stress is greater on the first main mode than other modes.
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