557 455 3 152009 4E 9 A
1672-6553/2009/07(3)/205-7

B EEE R

JOURNAL OF DYNAMICS AND CONTROL

Vol. 7 No.3
Sep. 2009

Rz AR Galerkin 77 3% SR AR A0SR KO BN ZS A RZ

RAEH EHK
(W R Tl KA R I 150001)

WE e RS P ORI AR LS Jr 2. HOAT 3 B RS A AL Galerkin J7 3445 21 .
FI R BB 22 ROBE R SRR R R (0 3l 25 17, DA% 0 R 2 o 17 A9 W AU P T 2, 55 ) A
Galerkin J5 3 ELEHU 1 B B 28 SR FLA. USSR RBUR R SRR 3 A bl L RSB AG B A Bl L IR 3 ) 2 i
B AZAGHRE, Bl | AR Galerkin 775545 Galerkin J7 J5AH FCHAT B R HOR .

KEgia MEMS, Rk, MR,

5l

i

PRI RS A 1122 80 AR & 4 T T ALK
TR s , S 7E JC 2 il IR ARG 2 1z
FH B0 = 0505 e 1 e e iR 25 15 B P ke
MEMS AR 2875 120 90 4R 401k 5218 1] 25 44 4t
P & . Xt MEMS 2% & AR 28K 3 5 =, i T
RS SR TR B AS H 3  IRKS A T HERY
3R h R g IR sh R i R A
BT 7 A ¥ 37 ASK S 4 A 32 3l el Js. 53 o8 L0
F HE AU L S B PR 3 2 5. FL S 14 000 23 R i
AT LUK B A% ], DT SE AL T 1 32 45 .
TERCR IR AR b, ISR A T U v O B )RR Al |, 5
F A fRT IR A2 it i B B Sl SR iR 3. i E B 2
X 2R 7 ke O BT M v R et — i Y LA A5 K
St FEp B g a4 2 (pull - in instability ) |
I SRS IR, ZI G e i T4 B SR
JIAS R CABH LA SOah A 4 P T = AR ) 2R A 5 T
I, 3% — B A AT LU T B (RF) S0 56, 22
S EE OU T = TSR 3 0y R T A V2 S0k 2 -
4] LM B KB R R B A $R i T4k
A BT VEA TN 2 3 B LA S BT N B3 dn ey ok
A0 B B (U A A R I s ok i A 4R 1 e
) N 5 S S NTTE S-SR 5o o
PRI A i Fi, R 17 3850 2R et ) 0 Bl s (B 2 IR T LI
WL R IR Sl A BR AR

SCHRL8 J BRI 1 383 5 B iR A F R 5K 5l i

2008-07-28 Y45 1 5,2008-12-15 i F &R

JEL M Galerkin 71k

RGER RGNS S B RS Sl i iy X 51, I
& 1A pull — in BEG RT J7 (6 30 15 52 U H Hs 18 93
SRR I8 D3k B ICH 1E (B] 8K 3 RF O 56, SCHk
[OTINA3Hr ¥ ol M B i 23 1) 70 B 5 I8 15 S 308 08k
Jil T BBl 32 R T AR AR U T R B
3 BRI X 8l 7 27 b 52 M AR /). B 13 s /] LA
B B SR AT K.

1&4 R 1k, E NS0 B 37 B0 T it
EIPAE SR AR N 0 T ¢ VA - € D]
J1ZERER KA R A IROC T 2 (B AR 2 1Y)
A PR TCAN 25 3R gk 28 50 14 20 285 1 1o Ok R, i
HAAE T E M. 55— Fh 5 e S R iy i
SR (i 3oy 75 e B RE L B i 2R ) L AL
LR AR SR LB AL, 5 R HIAZ 48 Galerkin
W7 R G R

JELetE Galerkin Jy & —Fh 4R Y Iy ik, HL B
LRl B TC 5 4E 3l ) RGBS — T U
FORELE N 52 AR R RE R LR T PR A 5 —
FhAH A BT i J7 s /& TU (Incremental Unknown ) Jy
B ARG Galerkin Jy 15 (1) Joy RU7E 308 2o 4 16
VB A B AT R AT ARSI T
TR 23 X0 ZR e B Y 5. AEL A Galerkin Jy i
300 3 4 A 1o S ARUBE P O 455 LUK i A0 1 e
FIERAR 30k 22 T SEORS B b A 2R S8 AR e 1. g —
J5 T FE IR RORS BE R, AR LRt Galerkin J7 25 LU %
48 Galerkin Jy B RETT A BUE T & , 45 BUE 5T
A RAR I 75 fi.

= [/ R [ AR A (10772056) FIIG/REE T RHELQHT A A D5 L 0¥ 4 (2007RFLXG009) %3t H



206 B %5

EC I 2009 455 7 &

Matthies il Meyer' "' /v T — R LB E
B Tk IR LR T AT XU e 1% 55 (] 2, 5K
BT IR 22 M5 . Sinha 251 MBS RS FH BT
THNB T THEMWARES Wi h RS
I REAE 7.

BRI AR Galerkin J7 45|
AZNR AL s 1 2 K S i 2 v b B T
— AR SR R BRI 545 58 Galerkin J7 3 i 4b 7
LERIEAT T IR, Bk T ARk Galerkin J5 74 7E 5)
J17E RGBS 3 i 0 .

ASCLAEL Y 7 300 T i LR 25 50 Sy LR T
FERT G, HET R o 7 R B AR N i i A A5 R 3R
AR ES) ) R G AEICIERE L, 29 51 R PR
Galerkin J7 104 KRG 4E e A th R 58 Horp g
4t Galerkin J5 I (SRIUER — MRS, 58 42 200 = By
BIZSHIm, T JE 4 M Galerkin k% B8 — 4
SR A — PR B BT XTI AR AR B Y
A RS, R 2 R 5K A HAE 3 4%
THOU T RSN 55, LB SR =4 B i
RGAR BN B0 SAE AR AE , AN P RN 7k RS

1 WRRSIESFREEREERL

11 m3mM R R RR A
B 1 R LM R IR 25 BRI ik
IR AT A5 AR S 38 S B R TS
L ——»

‘ /

(I EGER 7R i s
Fig. 1 A schematic of microbeam driven by electric force
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DYNAMICAL RESPONSES OF MICROBEAMS USING
NONLINEAR GALERKIN METHOD *

Song Mitao Cao Dengqing
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Abstract The nonlinear dynamic behaviour of a micro-resonator driven by electric force was investigated. The
first three modes were used to get a model with single-degree-of-freedom in terms of the nonlinear Galerkin meth-
od. The multiple scales method was employed to obtain the dynamic responses of the reduced order model. The
amplitude-frequency curve of stationary responses was depicted out and used to compare with the results obtained
by the traditional Galerkin method where only the first mode is considered. Taking the dynamic responses ob-
tained numerically from the model with three-degrees-of-freedom as a reference, it can be concluded that the non-

linear Galerkin method has higher accuracy in comparison with the traditional Galerkin method.
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