%39 K %24 Aok X F F R (B KR HAF RKR) Vol.39,No.2
2018 % 2 A Journal of Northeastern University ( Natural Science) Feb. 2018

doi: 10. 12068/j. issn. 1005 —3026.2018.02.018

\?

ZRREANANHNEERRECRFNERSMHE

LAE, 15 %
(ARIAEK: MU TR S A ahfba=Be, 127 M 110819)

i B O TR AR RS AR W R BRI AR Z 5 2R 18R R TR A R e
SRR EEANPERE 2 T E A — HLZZIEAR I 1 5 SRR ) 1 B R T AL TR B BE T vk TE R R RS
ER P 5 AR v S AR ) RO HAR AL eR B T IE , I 28 G M 0 7 X 8 A SRR iR Sl 315 B4 S i), P AR A0 B A
S ST AR R e A SR N RS N IV | A R R, {57 5 e T L3 e A R D R SR
WASRS SORANE B AE . 1205V B TR PR A AT A7 e A FROT 07 LA T T SRk,

X 8O BUSE R BURALEG RENT BB - A S AR B A - B2k

hE SRS TP 206 XEPRERD: A XEHS: 1005 -3026(2018)02 - 0237 - 05

Modelling and Simulation of a Surface Stress-Included
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Abstract: A theoretical model, which takes surface stress into account by applying Rayleigh-Ritz
theorem, for a cantilever-based mass sensor is proposed, in order to consider the surface stress
induced by the adsorbed layer or coating of different materials on the cantilever resonator and to
further enhance the accuracy and performance of the cantilever sensor. Stress parameter is
introduced into the governing equation of the cantilever vibration to adjust the mode shape
function, and the influence of the surface stress towards the vibration is systematically analyzed.
With this model, the position and mass of the particle can be precisely determined through the
frequency shifts of the microcantilever before and after the particle adsorption. The accuracy and
the reliability of this method were validated by finite element simulation.
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Table 1 Frequency coefficients with different
stress parameters
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Fig. 2 Variation of the frequency coefficient Q, as

the stress coefficient A? varies
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