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Abstract:

The non-linear dynamics and control of friction-induced vibration in a brake system are investigated.

Adopting the LuGre friction model, the dynamical equations of a 2-DOF disc brake system are derived by

considering the friction force between the disc and the pad. The critical speed of Hopf bifurcation of the

equilibrium is obtained through stability analysis. The design method based on differential geometry and linear

quadratic optimal control for SISO nonlinear system controller is used to reduce the chatter phenomena during

deceleration-type braking by postponing the critical speed of Hopf bifurcation. At last, the influences of the

controller and the system parameters are analyzed. The simulation result shows that the method based on

differential geometry and linear quadratic optimal is effective to control the self-excited vibration.

Key words:

TR G R MRS AN KA, BInHLR )
FUMEFF IS s RIZE0H Y85 XA s LR AEAE
S DRI RS BERRAR . HUBRGAAT . s, X T
TR R AR R B I s s Y R RS
SRR AT R R, (R P
TR () JEE 45 3 s 3 B 7 AR M R Y - Giannini
I L S 56 A LA 42 DR T A SO Bl AL 7 AR i
fry E R 220, TR [ R B S b b e i
S ) A 1B B Ak B E E N, i Hopf 2
GBI RS REIN S,

WA 1393
HEIH -
WIAES
YR i

2010-07-09; f&ui H#i: 2010-11-13

T F(1963—), %,
TErIh(1982—), 4,

nonlinear control; brake system; self-excited vibration; chatter; Hopf bifurcation; LuGre friction

HUOR E T B0 T IR 42 75 sl F vk, e
BIN TSRO N S — P B B, s
PSRBT E BRI I E B4y . Chatterjeel A
ST Pk R R A 0 vk, R
Lyapunov i - Jj1A#3 2 L= H% . Lignon 25l ik
LB U T R 1 R G I R R X A5 3 T —
SIS, FFE I pesynthesis 357 1 AE 054 AL
JHFE RS R T AR RS, &
s LR AR I TR, A H s
NI A B J) R G5 ST NG S PR .

K R4 B T0H (10632040, 10972154); KT B AR EEL 4 H (08JCZDIC20200)
RN, B, mE, S, WRARLERh A, JREh S P T (E-mail: qding@tju.edu.cn).
WAL, 4, AR ) 240U (E-mail: jiashangshuai@163.com).



T

FH ) T BUAL RS wash-out R #5777, ZePEFIAE
eVE ik, A M A EIE T ik, PAUGE T
FIFE RN 23 70 45 155 o SCI91ET % WL () il
P& 0] 8, BT T N wash-out JEIK 2 AT 3
B

R H] LuGre BEHE RS, ddESr g F HH R
RGN B ) . 1 S sRAG Tl s AT AR
P #T, FBIRGE KA Hopf 434515 F. SR M
FHIEF 100 JUART VR R P — R R e L o AH &5
L N s AR R M RGP B B e vk, Xk
FIZERGEAT oy il HEIR R ZE R 40 B A e
B SR E, AT B iR G R 2 Y IS

1 EEHEE

TEBESESN 1 Wk e rf, RS0 BAT Stribeck
PE IR RISEAC 2P 4SS . LuGre s &8 BEHEAR
RIS TREPERERE . PR B, i % 8 T
ASPEHLL K Stribeck RN, REFE I R EEHRIZ B
B, 2 H A R R 1,

LuGre FRLIA S i /e o0 _E RS . A KL
Wy, A e, BAT DMB B ek £ R 2 1]
s, w1, z WEBRFARIE R

. oV,
=v, -t M
T an”
FEBE T MERR BRI A2, T LA A -
F:Ni(aoz+alz'+62v,,) 2)

0
Horbe v A RGMMIRESEE; N AP T 25 IR %
No (FREIRV AT No W PALTT s 00v 01 1 o 230900 0 52

B . OV EH JE % FR BORUR PR BEE R . R B
g(v)FIR T Stribeck W :

g =F +(F,-F)e "™ (3
X FONPEGIEYE D), Fo o KR v
Stribeck HJZ. HEBH TR TRAED),

I HZWERE T BE I, 2=0, 0=0, FEA&NHT
(FIEERE T -

N
F —Vog(vr) “)

FEAHTBIINY,  BEYE T 4 AR R 1 ek £,
Kl 2, g(v)+o,v A LuGre BE# ), 1+0,v Fl g(v)
74 LuGre FEEE )R PR R R Stribeck XX
Io M 2t LUE H, FRASHE BN F) LuGre JBE{E
IR BA R 2, B Stribeck 200

I 253
HXS T B v
SIS S S S S S S S S S S S
// // // // // ///// // // ///// // // // // // // // // // /////
S S S S S S
S S S S S S S S S SSSSSSS
////////////////////////////////////////////
K1 LuGre R4 i
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