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Abstract . Attractors of the system of coupled beam equations with rotational inertia and structural damping un-
der nonlinear boundary conditions were studied. Firstly, the existence and uniqueness of the global solution
were proved by means of the Faedo-Galerkin method. Secondly, the existence of the bounded absorbing set in
the system and the asymptotic smoothness of the related solution semigroup were also proved. Finally, the ex-

istence of the global attractor was given.
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BX)Yla+blla-bl, MG

1
AM e < C e, |-,

1
AN @ ndr < € |- o 1

1 (49)
wAM| @ wde < €, | %,
0
)
~ AN 0 dv < € lw, |
0
4 (10) 78
| — e fio(L,0) | < padk, w1 w(l) 1< 3uak, wl L lw, | <C w2 )
= uBAFio(L,0) | < pd3h, || 1 w(l) | < 3udhk, a0, | <Cla, |2
| — aMfiw,(1,0) | < a3k, |w] . | w(l)]<
o
Cluw I+ 1D 1< Clla, 17+ 20 (D) 12,
- (51)
| = 6Afw,(1,0) | <83k, w1 (D) 1<Cllaw, |1 al)l<
1)
Cllio, 17 + 221 (1) 12,
2
AP (12) 78
| —paAgw(l) | < pa3m, | w,(1) 11 w(l) | <3moud |w, || -1 w(l)]|<
Om’alu’ a
e A P OYES
2p, 2
(52)
| = wSAZw (1) | < ud3m, | w,(1) 11 w(]) | < 3mdull |, || - | w,(1) | <
Om26lu’ 1)
2 a1+ a e,
2p, ’ 2
BT (47) - (52) RA(46) | BT 51
d d _ .
SR () 4 () + (g = 2 = 2y i 12+ Cat bl 1) o )* <
Imialu® 202 Om26lu’
sC+ O 2 1 e 2 s ) a1 G+ D) w2 (53)
2p, M 2p,

PO < <min{a/3l+3,1m,/2c+2y},Y8u /Ml AH
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d d
EF(t) +/_L$¢(t) +2uF(t) <

Im’al 2 9m28iu>

[5c+ miaks 20]” ||2+(2c+ " “jnwxnz. (54)
2p, 2 2p,

GESCF, () =F (1) +uip (¢) B RRUER MR THE R F,(0) = F(0) 1=l pp (1) | SpCyF(t), #

—

(1 —pC)F(t) S F,(1) < (1 +upC)F(1). (55)
= (55) A (54) , 15
d L _
EF“<l)+1+ COFu(t)<Cl( lw, 12+ N, 17, t=0,
Im’alu’ 2 Om>8iu’
Horp C, =max{5C + o +£,2C+ My ’u}
2p, 2 2p,

FIH Gronwall 5|3 15
F(1) S F,(0) 050 1 €[ e 000l (o) 17+ (o) 1) ds.
0

Iy — A

1 —uCy)p, 5
R 2 (1 -ae) Py = A

/ﬂ\:qul IEIL:#/I\/ Iﬁ%ﬁé Y ,80 o Cﬁ;’éﬂ’]%ﬁ
PR REHR 3] — 4~ JARESE T B B C, > 0, (5
[ w(t) w,(e) () w,(0) || 4 <

+ w7+ g, 17+ o, 17+ o, 1),

2C 12
B g PO (e ae 1ra) . Ge)
V(1 =pCy)p, J (1 =uCy)p,
X TAEESEN & > 047448 T,°4 T R REF, A
7 Cpe 0 < g (57)
V(1 =pCy)p,

ﬁﬂﬁ%dh:[‘]o XHO—’R%/
b, ((u®ut 0" ") (a1, ut,0%,0")) =
ﬁi(j(uu(t)—u(z) 17+ o -n0 1)
ST =uCpy
SRIGHE(56) (57) , A FHMEER (u,u' 0" 0", (a°,u',0°,0") e B, &
I S(T)(u0 u' ) = S(D) (a°,ut 0", 0") | h <&+ (' 000", (a’, et ,0%,0")) .
A (uy v, ,v,) S BHSENTH, B B 2A S Hag EAZZR, B LR S8R i %0 ¥ 51
(u, (1) yu, (1) ,0,(1) v, () 76 H, P—FA 5, Wit {u,}, {v,} £ C([0,0),V) N C'([0,0),U) FF
TR Vo B RS0 WAEE T {u, ), (v, } 16 C([0,T],H)(Q)) h—3RIeL.

fim fim | () = () 17+ 0,0() = 0,(8) 1) ds =0,

llpE)
hjg}f“d’((uu ke sV A”k) (u’l ul, z’ 1))—

RIIL, 2 RE S(0) FEZSTH) H, Wi .
EIES5 MAESIH 2 EH 3 MEH 4,18 KRG E R S(r) fEASR H, 1A RS,

4 )E‘i[\ é:[:l}
ARSCHE BA ARk 1 5 R & 3 05 P 4 0 PR A 2 By W 5 | - I AF AE 1R e I Galerkin 77 3418
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i AT R 1, R 5 R R 4 RS 2 UE B B2 B A A 2 TR R e T, 75 3 2 R W 5 | 1 A7 A 1 LR
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1) MPAME (u’,u' 0" 0") € VX UXVxUR, REFAEME— 55/ ; MM (e, u' 0% 0') e WX
W x W x W, RGEAFAEME— B 1E .

2) TESSRRINEOLT i ik I R ST A S AR T B B G e A B 2 R R 5 |+

3) MECEMEERE A S B RGAE— & MR R 55 S A0 55 FE i, OF H R 540 A IR 4E e 5|
T X S5 A RS B TC S 4E 30 11 R G FRAEAL S5 1 A — 30 B BRI 4A R B8 2 TC o5 Yk 3h 1 R 46
Bt 2 B () A S 252, XA TE 55 1 8l 1 R e B A R YRS 1 R G b

4) WM , Too5 4k 11 2 80 i A PR AEAL A5 FoATT ) A mT 3 ook« A BRASEAS ™ ok 21 R0 JC 55 4 &
8¢, AP Galerkin BTHAE T BB AR, 55 — 5 TE I ) R Gl O AFFETE | R G A BRYEW 51 T A7 7E
P, 8 25 BEE TR AT e B AL T BEE AR | R T R T B SC BB T3 45 51 s ST,

8 3% 3k ( References)

[1] MATF, NARCISO V. Global attractor for a model of extensible beam with nonlinear damping and source
terms[ J|. Nonlinear Analysis Theory Methods and Applications, 2010, 73(10) ; 3402-3412.

[2] WANG D X, ZHANG J W, WANG Y Z. Strong attractor of beam equation with structural damping and nonlin-
ear damping[ J]. Mathematical Problems in Engineering, 2013, 2013(2) ;. 589-606.

(3] 90/INE, 24 BABEEEKE SRS F AT, N AHEEERI%, 2020, 41(2) : 195-203.(SU Xiao-
hu, JIANG Jinping. Existence of time-dependent global attractors for beam equations[ J]. Applied Mathemat-
ics and Mechanics, 2020, 41(2) : 195-203.(in Chinese) )

[4] YANGZJ, DING P Y, LIU Z M. Global attractor for the Kirchhoff type equations with strong nonlinear damp-
ing and supercritical nonlinearity[ J ]. Applied Mathematics Letters, 2014, 33(1) . 12-17.

[5] CHUESSHOV 1. Long-time dynamics of Kirchhoff wave models with strong nonlinear damping[ J]. Journal of
Differential Equations, 2012, 252(2) . 1229-1262.

[6] YANG Z J. On an extensible beam equation with nonlinear damping and source terms[ J . Journal of Differen-
tial Equations, 2013, 254(9) . 3903-3927.

[7] MA T F. Boundary stabilization for a non-linear beam on elastic bearings[ J|. Mathematical Methods in the
Applied Sciences, 2001, 24(8) : 583-594.

[8] WANG Y, ZHANG J W. Long-time dynamics of solutions for a class of coupling beam equations with nonlinear
boundary conditions| J]. Mathematica Applicata, 2020, 33(1) . 25-35.

[9] MA T F, NARCISO V, PELICER M L. Long-time behavior of a model of extensible beams with nonlinear
boundary dissipations[ J]. Journal of Mathematical Analysis and Applications, 2012, 396(2) . 694-703.

[10] WANG D X, ZHANG J W, WANG Y Z, et al. Attractor of beam equation with structural damping under nonlin-
ear boundary conditions [ J |. Mathematical Problems in Engineering, 2015, 2015. 857920. DOI. 10.1155/
2015/857920.

[11] TIMOSHENKO S, YOUNG D H. Vibration Problems in Engineering M]. 4th ed. New York: Wiley, 1974.

[12] ANDRADE N G. On a nonlinear system of partial differential equations[ J]. Journal of Mathematical Analysis
and Applications, 1983, 91(1); 119-130.

[13] ZHANG J W. The system of nonlinear beam equation acted by the joint effect of winding and twisting[ C]//
The Fourth International Conference on Nonlinear Mechanics (ICNM-1V). Shanghai, 2002 1313-1316.

[14]  skasC. BIRsPEEstigry oo 4idh h R ge (M. Lifg. sl oA it 2018 115-121. (ZHANG Jianwen.
Infinite Dimensional Dynamic System of Complex Elastic Structurel M]. Shanghai: Shanghai Jiao Tong Uni-
versity Press, 2018; 115-121.(in Chinese) )

[15] CHUESHOV I, LASIECKA I. Long-time behavior of second order evolution equations with nonlinear damping
[J]. Memoirs of the American Mathematical Society, 2008, 195(912) . 67-99.



