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VYNUCENE KMITANI (netlumené) v

Priklad: Stolecek na 4 listovych pruzinach budi periodicka
sila F(t). Odvodte pribéh vychylky v ¢ase v zavislosti na
budici frekvenci, kdyzZ je F(t) (a) harmonicka, (b) periodicka
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m =5 kg
E=2.1ellpPa
L=0.2m

prirez list. pruziny:
[axb]=15 mm x 2 mm

pocet pruzin: 4
F harmonicka
Fo=500 N

x(0) =10 mm
v(0)=0m/s

a=5x
mx + kx = F(t)
k=7
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Celkova tuhost 4 paralelnich pruzin:
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Ondrej Marek - KMS

VYNUCENE KMITANI (2)

Reseni:
X =xy+ xp

1. Homogenni reSeni
mjéH + ka = O

m ’ m m

Xy = Cle;{lt + Czeazt = Cleiﬂt + Cze_iﬂt

2. Partikularni reseni
mjép + kxP = F(t)

Pokud je F(t) harmonicka, pak F(t) = F, sin wt

Odhad partikularniho f.:
xp = X, sin(wt + @)

xp = wX, cos(wt + @)
ip = —w?X, sin(wt + @)

(k — mw?)X, sin(wt + @) = Fy sin wt
(k — mw?)X,[sin wt cos ¢ — cos wt sin @] = F, sin wt

z rovnosti koeficientll u sinwt: (kK — mw?)X,cosp = Fy
z rovnosti koeficientll u coswt: (kK — mw?)Xy(—sing) =0

sing=0 =¢=0+kn
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G(w) - dynamicka poddajnost
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Ondrej Marek - KMS
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VYNUCENE KMITANI (3) 0.02;
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Dynamicka poddajnost G(w) je amplituda vynucené vychylky vyvolana
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Ondrej Marek - KMS

VYNUCENE KMITANI (4)

3. Celkové reseni

X = xH + xP

x(t) = Cle‘m' + C e i1 + Xo sin(wt)

x(t) = iQC e — i0C,e ™™ + wX, cos(wt)

Poc. podminky:

x(0) = xq

x(0) = v,

x(0) =C; +C, =xg

%(0) = iQC, — iQC, + Xy = iQ(Cy — Cy) + WXy = vy

X0 Vo X0 _vo—(l)Xo

Ci=—+F—f&—=——
1272027 20
c _Xo Vo _Xg , . Vo— wXp
22720 2 ; 20 .

X Vo — W . X Vo — W .
x(t) = (;0 — i%) et + (70 + i%) e~ 4+ X, sin(wt)

it 4 p—i0t Ve — X [e-i0t _ pint
x(t)=x0< 5 >+i 0 Q 0( 5 >+Xosin(a)t)
Vg — wX

x(t) = xo cos Qt + %sin Qt + X, sin(wt)

Fo
Xg= ———
7 k — mw?

Pomoci prenosu G(w):

vy — wG(w)F,
x(t) = xo cos Qt + 0 (@)F

sin Qt + G(w)F, sin wt

Celkové reseni x(t) pro budici frekvenci w=10 rad.s™!

Homogenni a partikularni feSeni
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Celkové feseni x(t) pro budici frekvenci w=30 rad.s!
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Jméno — ndzev predmétu

PERIODICKE BUZENI NEHARMONICKE

PokraCovani prikladu
Co s obecnou periodickou silou?

Nahrada obdélnikového priabéhu sily Fourierovym rozvojem do k=3:
T

2
ao =?ff(t)dt=0
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Ondrej Marek - KMS

PERIODICKE BUZENIi NEHARMONICKE — Feseni x(t)

Homogenni a partikularni freseni

Partikularni feSeni pro buzeni harmonickou silou s frekvenci w
Fo

k —mw?

Xp sin wt

Nahrada obdélnikové sily harmonickymi funkcemi

F(t)_4FOOO 1 2 1)2nt
~ ,12]'—15“1 J T
]=

Partikuldrni feSeni s 3 (resp. 5) harmonickymi
4F 4Fy 4Fy

sin 3wt +

sin wt + sin Swt

~ Ji3 Jis Jii
xp(t) = k —mw? k —mQGBw)? k —m(5w)?

_4 — ©  Si ; 21
xp(t) 4Fo sin((2j — Dwt) 4F, sin <(2] - 1)—1:)
p(t) = E . : |

Celkové feseni pfi buzeni obdélnikovou periodickou silou

o sin{(2j—1) 2—7T1:

vy | 4F, T
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