Drgania wymuszone o wielu stopniach swobody

TEMAT: , ,
(niettumione)
Przyktad 1.
F(t) = Fysin(vt) E= 1ml>'(12 +1m2>‘<22
l 2 2
1 1
X Uzzkl(xl—x2)2+5k2x22
XZ
{ m %, +K, (% =X, ) = F,sin(vt)
m, X, + K, X, —kl(xl—xz)_o
x, = A sinvt % =—Av’sinvt
X, = A, sinvt X, =—Av’sinut
MX+ KX =0
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(_le2 + kl)AL -k A =F
—k, A +(—m2V2 +K, + kz)A2 =0
(-mp? +k, ) —k,

k k +k,)-k?>=0
—k, (=M, +k, +k, ) =yt )ma ek o)k
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mm,v* —v? (km, +k,m, +km,)+k’ +kk, -k’ =0

2

mm,v* —v2 (km, +k,m, +km,)+kk, =0 / -mm, vi=1
mm,z? —z*(

k,m, +k,m, +km,)+kk, =0
A=((k +k,)m +km, )2 — Ak k,mm, = (K, +k,)" mZ +2(k, +k, ) k,mm, +k2mZ — 4k k,mm,

A =2k mm, — 2k k,mm, + k’m? + 2k k,m? + k>m?

7 — (klml"'k2ml+k1m2)_\/Z 602 _ (k1m1+kzml"'klmz)_\/Z
' 2mm, i 2mm,
L (kmy +kom, +km, ) + VA 2 (km+lom +km, ) + A
i 2m;m, ’ 2mym,
F —k
WA 0 1 2
W, = =F (- k
1o (—m2v2+kl+k2) 0( mpy” +K + 2)
W, = (_m1V2 + kl) F Rk
K 0
A= M _ K (—m2v2 +k, + kz) N W, F.k,
2 2 2 = - =
W (=mp® k) (-mv Kk, ) K W (—mp? 4k )(—mp? +k, +k, )=k
Fo(k +k,) Fo (k +k,) Fk,
= = O =
A(0) k(k k) —k? kK, ~(0) kK,

R (-my” +k +k,)=0

k, +k
v, =.|—=2 - antyrezonans
m2
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Fo (k +k,)
klk2

Rys. 1 Charakterystyka amplitudowo - czestotliwo$ciowa masy pierwszej

A A
I:0 kl
k1k2
® ® -

Rys. 2 Charakterystyka amplitudowo - czestotliwo$ciowa drugiej masy
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Przyktad 2.

Wyznacz czgsto$¢ drgan wlasnych oraz charakterystyki amplitudowo czestotliwosciowe dla
ruchomego wahadta przedstawionego na rysunku. Przyjac M=5m.

F(t)=F,sin(vt)

1 1 2
/) A /. E=>M+=m(gl+X)
1 « 7 2 7
7 — - U ==kx* —mgl cos(p)
7 N
¢1/\/\/L M y W
SIS

MX +m( ¢l +X)+kx = F,sin(vt)
ml (¢l +X)+mglp =0

X=Asinvt
@ =A,sinvt

R HE e E
" A mala )]

L (M+m)+k =2l }{ﬂ:[%}

—v’ml —v'ml® +mgl || A, 0
2 (M +m)+k —v’ml 5 T 422
W= =(—v* (M +m)+k)(—v'ml® +mgl)—v'm°l° =0
—v’ml —v’ml? +mgl ( vi(M+m)+ )( v g) Y

v (MmI? +m?12 —m?1) —v? (Mmgl +m?gl +mkI® ) +mkgl =0
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v (5m*1%)—v? (6m*gl +mki* )+ mkgl =0

v4—v2(§g+ K j+k—g:0
Smi

51 5m
2 (89, K Kk _
51 5m/) 5ml
369" 12kg k' 20kg _36g° 8ky K
251> 25ml 25m®> 25ml 251> 25ml 25m®
2
\/Z:% 36m2§|’—2—8kgm+k2
2
(69m+k)—\/36m22—8kgm+k2
of = |
10m
2
(6gm+k)+\/36m"'|2—8kgm+k2
o} =
10m
2
W W:F0 —vml =F, (—v*ml* + mgl
1o —v*ml? + mgl 0( g)
4,2
w, = (M2+m)+k F -
—vml 0
A W, Fmi(-v?1+g) A W, F,mly?
w v4(5m2I2)—v2(6ngl+mk|2)+mkgl w v4(5m2I2)—v2(6ngl+mk|2)+mkgl
Fmgl F
0)=—"—=-20 0)=0
Fml(—’1+g)=0
Vv, :\/%7 - antyrezonans
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Rys. 3 Charakterystyka amplitudowo - czestotliwosciowa suwaka
A A

Rys. 4 5 Charakterystyka amplitudowo - czestotliwosciowa wahadla
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