
 

Accepted Manuscript

Dynamic characteristic analysis of an electrostatically-actuated
circular nanoplate subject to surface effects

Ming-Xian Lin , Sen-Yung Lee , Cha’o-Kuang Chen

PII: S0307-904X(18)30249-X
DOI: 10.1016/j.apm.2018.06.004
Reference: APM 12303

To appear in: Applied Mathematical Modelling

Received date: 16 November 2017
Revised date: 30 April 2018
Accepted date: 3 June 2018

Please cite this article as: Ming-Xian Lin , Sen-Yung Lee , Cha’o-Kuang Chen , Dynamic charac-
teristic analysis of an electrostatically-actuated circular nanoplate subject to surface effects, Applied
Mathematical Modelling (2018), doi: 10.1016/j.apm.2018.06.004

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service
to our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and
all legal disclaimers that apply to the journal pertain.

https://doi.org/10.1016/j.apm.2018.06.004
https://doi.org/10.1016/j.apm.2018.06.004


ACCEPTED MANUSCRIPT

ACCEPTED M
ANUSCRIP

T

Highlights 

• The accuracy of hybrid scheme were found to be in good agreement with 

different numerical methods. 

• Hybrid a differential transformation and finite differences is applied to solve 

the problems. 

• The relationship between the thickness, radius, and gap of a circular nanoplate, 

and its voltage, is scale-dependent 

• The influence of surface stress and surface elastic modulus on the pull-in 

voltage of circular nanoplate is studied. 

• Surface effects is seen to have a significant role in determining the nonlinear 

dynamic behavior of circular NEMs. 
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