[ Downloaded from mme.modares.ac.ir on 2024-09-27 |

238-231 VPP 01 o lesis 18 095 1397 O2OI9)3 ()30 Slo (o dlxo

Hibs3; ale dslisle
O I S0 (qwikngo

mme.modares.ac.ir

JJJJ

TG

AR
L;'T,«/\."-_(_’;:Z}s

90 -9 38 HUSlo b (S eKwg 9 (ol d (G031 4y duslg JUSy wy g
eCigoyld 4l 3 <O 2 9 JST6 DC W9 Oloipd Wb o 418 487

#2

leb 3 grcun (s yials las Aenans

Sge Mo gwgdyd ol (Sl pwige )] i S (ggomiiily ~1
gl Mo w93 yd oK (SSe pwige wliwl —2
mtahani@um.ac.ir 91775-1111 i, 39iio cdpudo #

saSs dlis e

Jol (i3 dllie

1396 51> 50 29 :célyy>
1396 U115 : 5,3
1396 (6515 oo o )

Olejron b o g 33 3 sata p o oS g 5= 9,Sem sl b (slaogSng 5 (5ol & sl 1B, gy sty ) Bt
wad ol hsS 45 508 985 Jl ol Sl gile s sl slite s il Sigesle gl 5l Sy SleSL DC 5Ly
Jol S0 b adbl 3 33,5 o0 Blod (gjludas 53 oS (alpe 0I5 oy 589 S sxSele lp Grizmen Sgdiee odlial

G S olinie b Juhind cladslee (pSJB cho S5y ookl b (s 0] g0 Condy iy oSl cladlslae ygilion Dl 45
Cap b odlisel slez (54550 SBS=aly Lbg) jl edal Canty sladblas Jo (sly 3,5 0 b5 (e Jmilyind sladdoleo 93 59,50 )L b oo oo
W sl g ond (I8 amo Sludl )3 3590 (ond (55 slaluie b osel Cowdy ol otel Conds @l Como I Glisebl S s

S )bl

Slecoles )3 B9 o (6,180 ¢ duslio JgmalS jl58le 5 55 (gilwans ;I ol (cloosly b ool cawss gl 0gMe 4y 33,5 0 odnliio
O 9o oy p O B oleg sald (nied 5 CoSwgnimeSee (SatS (LU g9y » Ale 13 39250 Cglite syl
S5 Coglite uilS B 63 ansg 9Ky g S «Sigayle (sl S (Syme 13 s (B)S 1B 51 ) oS 395 0o sanlite

D)5 o

o ol hsS' S5 (5595
Siga)le gak 5 S

Size-dependent analysis of micro-bridge gyroscopes under the combined effects
of instantaneous DC voltage and harmonic base excitations
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ARTICLE INFORMATION ABSTRACT

The aim of the proposed study is to investigate the size dependent behavior of the micro-bridge
gyroscopes under the combined effects of instantaneous DC voltage and harmonic base excitation. To
do so, modified couple stress theory is utilized to model the size-dependent behavior of the micro-
gyroscope. To avoid resonance, viscous damping is used. Hamilton’s principle is then employed to
derive the governing equations of motion. Afterwards, to convert the partial differential equations of
motion to ordinary differential equations of motion, a Galerkin based single mode approximation is
made. Then fourth-order Range-Kutta method is used to solve the governing equations of motion. To
check the accuracy of the present model, the results are then validated through comparison with the
available results in the literature and the comparison shows good agreements. In addition to the previous
comparison, the present results are the validated through comparison with the results of COMSOL
simulation. Furthermore, the effects of different parameters on the dynamic pull-in instability and
amplitude of the vibrations are investigated. The observation shows that for the case of the harmonic
base excitation, the system will be excited on two frequencies.
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gyroscope for (a) drive direction and (b) sense direction
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Fig. 4 Damped stable and unstable time response of the micro-
gyroscope for (a) drive direction and (b) sense direction
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Fig. 6 Variation of maximum displacement of the proof mass versus
initial angle 8, when the voltage is applied to proof mass only, beam
only and both proof mass and beam for (a) drive direction and (b) sense
direction
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