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Introduction
The effect of dynamic absorber for the forced oscillation and parametric one has been inves-
tigated [5, 6].

In this paper the effect of dynamic absorber for the self-excited oscillation of the rectangular
thin plate with creep is studied by means of the asymptotic method for high-order system [1] and
boundary value problem [3]. :

1. Formulation of problem and the equation of motion

Let’s consider the self-excited oscillation of a rectangular thin plate with creep, having thick-
ness h, Young’s modulus E, specific mass p and length of edges b, ¢, which is supported on four
edges.

The plate is loaded by the aerodynamic force in the vertical direction [2]
FW) = e(haW?' — haW?), hy >0, hy > 0. : (1.1)
To decrease or to damp the oscillation of the plate, we use a weak dynamic absorber as shown in
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Fig. 1
The motion of the system under consideration is described by the following equational system
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where W = W(z, y, t) is the deflection of the plate, 4-Poisons’s ratio. N
a 3t ety .
4 e _ ?
V= (5? + 2—-—-—-—(,;’:,‘_26‘!,2 + ay“) Laplace’s operator, 4
D, = 2’ ¢€= & E
1= 12(1_ 2) H 3

E,, E,, K; are the constants characteristing the propertles of ma,t‘.enal [4], M = hp, p is spec1ﬁc
mass, £ is a small parameter.

The relevant homogeneous boundary conditions are

2w aw
W =0, -z e e =0,
z=0,b 8z 0y? le=0,p : (L5)
W‘ -0 *°W 'BZW\ —o )
y=0,¢c o dy? K 822 ly=0,c
F . .. 1y e _ . 2 -DI 2 _ Kl :
or simplicity, it is supposed that M = 1. By setting (1° = i the equational

system {1.2), (1.3} is written in the form

FPW PW 9, 2 & W
— VAW = - W, =,... .
i+ i+ 5 (VW) + 60 oF (0,5 W, 50, ), (16)
PU AU 8
t)] = ——| = - — .
S U] = -2 [ - 2w (), (1.7)

2. Construction of the asymptotic solution

The particular solution of the equation {1.2) with the boundary condition (1.5) can be found
in the following form
Wz, y,t) = Sum () Znm (=, y):
nrz . mry (2.1)

Zom(z,y} = sin — sin —

Substituting (2.1) in the equation (1.5) and applying Galerkin - Bubnov’s method, we obtain the
equations for unknown functions S{t), U(t)

S () + €8nm (&) + Qi nSm (2) + €00 Sumt) = <F (1), (2.2)
dgg + w? [U = 8nm () Znm (4, z)] = [‘g S Znm(d, g)] (2.3)

where
= [(7) +(T) ] - (4

23



F(t) = 2 Ea [U ~ Sum(8) B (4. )] Zam (3,9 +A[";U Sms(8) Zum (4,£)] Zm (4, )

b
+ -b—‘i[h $n(t) ~ Ra82()] } + b——{Kl [U Snm (82 (d,8)) Zum (4, €)

+ A[iU . nm(t)zrm(d Z)] nm(d Z) Tty [h Sﬂm(t) B 91};3 ng( )}}
%92 Sam(t)- - s

The partial solution of the equational system (2.2), (2.3) is found in the following form (2]

Snm(t) = acosp, o= (Qumt + ¥}, (2.6).
U=a(Leosp+ Nsinyp), (2.7)

where L, N are constants and the variables a, ¥ are determined from the differential equational
system

-35=5A1(a)+82442(ﬂ)+---: : - :
dé (2.8)
=5 =¢Bi(a) +6*Ba(a) +.. |

By substituting {2.6), (2.7) into the equation (2.3) we get after simple calculations

. ' Az
[t -2+ 502 Zum(d 9

2 A2 2 ’
[(C‘)Z - Q%m) + —Ennm}
,\' m (2.9)
— ﬂﬁm Znm(d, £)
- m .
=- .
[(mz - ﬂ?&m)z + "r;q'nnm]
The quantities A;, B; are determined from the following expressions (5]
_ (G + EH) o (G — wym H)
A; - ZQnm(ﬂﬁm + gz) ] -81 == 2annm(w?;m, + 62) H (210}
where
1 2n 2
= ;/Fcos wdp, H= stin edp.
0 0
After simple calculations we obtain
da 9, 5 4
200 =& = kiR = AR S = E0um P+ Ayl — ohaa 23, -
2.11
242, d—'I’ = e[K1S = AQur R + 02, P,
where
2N 2 B2
R=—2,.(d =— d,¢) - L Z, = Znm 12).
p= Zam (A 0), 5 = - (Zum (d,0) = L) Zum(d,0), P A=) (2.12).
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Substituting the quantities (2.12) into the equational system (2.11), we get

[
2 4
22—? =g [-) ﬂ (d 8) — &P+ by~ -I-Ehsazﬂim a,
) b‘f:,[(w2 )3—02 ] - _
L , 4 : {2.13)
SO E R ¥ R R
e - 02,02+ S503,]
From (2.13) it is easy to see that if
73 (d,¢ ‘
hy < A 200 Zri (4:0) 4¢P (2.14)

)\2
be [(w2 - %)+ ;'nEQ?nm]
the equilibrium a = & = 0 is stable and the mechanical system under consideration is at rest. If

ot ]

hl > A (215)

the equilibrium @ = & = 0 is unstable and there exists a stationary self-excited oscillation with the
amplitude a; determined by

202, 22, (d, ¢ P
bnZnldl) P |
bo[(w? - 02,)2 + =504, ] e

Al = 6h3a0-h1 A (2.16)

i

if the right-hand side of (2.16) is positive. In Fig.2 the dependence of amplitude of oscillation
on the damping parameter X is presented for the case hy = 0,05; 02 =1; w? = 0.8; P = 0.1;
£=01;b=15;¢c=1.2.

The curve 1 corresponds to Z,m = 0.2 and the curve 2 - to Z,n, = 0.15. When w, {,,n are in
equality, the expression (2.16) takes the form:

200 Zim(d,8) | &P

9
ﬁlg = -i-éhaag = hl - (2'17)

[bc)'ﬂz ] Taz|

2‘.‘

and the resonance curve is shown in Fig.2 by “0”. In this case the effect of quenching of the

absorber is highest. = 4

Fig. 2
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3. Conclusion

1. The equation of motion for a rectangular thin plate with creep, combined a weak dynamic
absorber was set up. Its solution has been found by means of the asymptotic method. .

2. The effect of the weak dynamic absorber has been investigated. It was shown that the
damping force {A) plays an important role in quenching the self-excited oscillation by means of
dynamic absorber. o _ _

3. From (2.16), it is easy to see that the effect of the absorber will be high, if

d , mné b ¢

nr
' . . £ .
an(d, E} = 8in —b sin —-——c =1 orif d= —2 s = —2

In particular case n = 1, m = 1, we have
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BO TAT CHAN PONG LUC BOI VG DAO BONG TU CHAN
CUA BAN MONG CHU NHAT TU BIEN

Trong bii bdo niy, tic gid khio sit hiéu lwc clda bd t4t chin ddng lwe d6i véi dao ddng tw
chin cda bin mdng chit nhit tir bifn. K& qud cho thiy ring néu A, thda min (2.15) thi t3n tai
dao ddng tw chin quanh vi tri cin bing khéng &n dinh. Hé s8 cdn X cia bd t3t chin cd vai trd
quan trong trong viéc gidm bién d8 dao ddng. Tuy nhién dao d8ng tw chin vin khéng bi dip tit
hoin toan.
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