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ANALYSIS OF CHAOTIC BEHAVIOR OF THE MAIN DRIVE SYSTEM
WITH CLEARANCE OF A HEAVEY PLATE MILL
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(1. College of Mechanical Engineering, National Key Laboratory of Metastable Materials Science & Technology,
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Abstract: Biting and slippage may incur the vibration of the main drive system of rolling mill, which is the
major cause of most system damage. A 3-degree scattering dynamic model considering the clearance was
developed according to the main driving system of a heavy plate mill. By using Runge-Kutta method, the
mathematical model of the dynamic response of periodic power was calculated. The Poincaré section was chose
as the closure interface. According to the chaotic dynamics and the engineering analysis, it was proved that this
model is capable of simulating chaotic motion. This study provides reference for the research on the vibration
control of this kind of rolling mill’s driving system.

Key words: heavy plate mill; clearance; main drive system; bifurcation; chaos

X TRV IZ sh 7 A A, i R 4
SYPBL A EE . RSB SCAEAE AN RS 1R B 520
FESERR TRE, HUBULShE > th TRk 2R
PR ER, REHIEEAAAERE. S RERS
[ FLIE BT L3 RS [ A A i iz okl 2, %

Wk FH: 2009-02-18; & H H#H: 2009-11-23
HEWH: HEARFHEREETUH (50675186)

TR B RS> BOGHE 1 5 3R K ) 2 A
2y 77 AR P AN TR A 1) 1) 7t 52 8 )92 S TE AR
ANWEFE . BEAE VR EL IS 1B KA I, 5 TR
HUBCR SEM N T FTIEAE H 28RN, X8 1
IR E B RGP SR AT 2P, %

EE A « AR (1980—), %5, ARG, {44, MIFHELVARs =g RS 25 WF U (E-mail: yh-111@tom.com);
XER(1959—), B3, WMERAN, #3%, Wk, S, &K, AFHATENLE T ZAREES BT (E-mail: liuhmin@ysu.edu.cn);
fig A@1970—), %, HigEA, ®mT, Wid, MNINAESNMI S K& T 20 (E-mail: jiexiong@baosteel.com);
FEEE961—), 55, BIBLA, #3%, L, WFHAELPMERS) . Bl /M8 58 (E-mail: dugj2002@yahoo.com).



T ®

i 2% 233

“HMEEREZ H WA T E AR H
. MMM Hopf 0% X #%, KL
= R G AR T R IR,

AL T R R, HECH TH0ES
W, PR, REAN NFINLENE
O AL AR B RS 1 2 g eh, 1]
BRUSE W [ 25 AR R 75 SR ke, &5 B
AR SEWE LT ELAL AR B R G AE R b
ﬁ@@ﬂﬂF%W%%ﬁ,m%ﬁ&%$im%ﬂ
) 1%, P T RBRITIF G REME) S 24, &
FERWM PR IF A R R R G0~ 2 bk, E%m
R IR Eng AT . 2l 5 AR A AL A
F) B AL B RGN IFEEREAT TS, B RG L
L R, R RGRAT T NSRS
ﬁ R RRATACIIIS B RFAE, LA 3= 2

TN LIRS L B B R B AR i i,
A SCAE SCHR[6,13) AR V2 I ity 3k — 2P ail b R
BB )R, LT = B B ) 2R A
HHAT IR SN 122 3 Wik 5T

ALK 5000mm JEMRELHAREN S, 1%
FLHLAE HLH) S 108MN, %L 3475 4000kN-m,
s HArth gt L R IENL. RN~ R,
T W, FLALATHE TR R GRS R,
SEENFELNRG T R E R, Y ER
Wi A 7= IS T YEAE RAS, I 0 RG E AR
NV AT o0 h . HEALZ RG] 1
Fiw, WIBREEAEE Tk mSkEZm. BTk
MU Tk ST 50, X LS FLVL I AR
FUPRA, FRAEMFTIILGANE, FLHI 5 B BLK
Wi 52 38 20y 1T 7 15 Sl R s S 5 S R 4 kAR ik
B EZER R, DR AL g R b SR LR 1 i oy

VER 8 075 B (Rl B X
M, JimAy M; M FLER
}% ﬁk\ A
=N
K K K )RR

K1 SN EALS) RS a it &l
Fig.1 Schematic of the main drivesystem of rolling mill
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Fig.2 Schematic of vibratory system with clearance
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