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Vibracao nao amortecida
com excitacao harmonica

Oscilacao forcada nao amortecida



Excitacao externa
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(b) Free-body diagram

mx + cx + kx = F(t)

A solucao geral é dada pela soma da solucao
homogénea (que decai com o tempo) e da
solucao particular...
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Sistema nao amortecido com excitacao harmonica

mx + kx = Fycos wt

Freq.
A solugao homogénea é... /

x,(t) = Cjcos w,t + C,sin w,t

Se a excitacao & harmonica, a solucao particular também sera...

x,(t) = X cos wt

...que resulta em: estatica
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A solucao completa sera...

Fy

k — mw

x(t) = Cycos w,t + Cy sinw,t + cos wt
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Com as condicdes iniciais de deslocamento e velocidade...

Fy X0
C1 = xo— 5 G =—
k — mw Wy,

Resulta em...
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A maxima amplitude de resposta sera...

Fator de Ampliacao (ou fator de
magnificacdo, razao de amplitude):
razao entre amplitude de resposta e a
deflexao estatica




X/8 F(t) = F, cos wt
F(f) = F,y cos wt J * () = Focos o
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x,(t) = X cos wt
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RESSONANCIA!
A solucao geral fica...
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A solucao completa também pode ser expressa por...

w
w—n <1 ()

x(t) = Acos (w,t — ¢p) +

— >
W, . x(1)
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x(t) = Acos (w,t — ¢) — cos wt;




Se as duas frequéncias forem proximas, ocorre batimento.
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Exemplos

* Determinacdo de parametros: m-k
* Afinacao de instrumentos musicais (batimento)



Simulacao de sistema

dinamico




mx+cx+kx=0

L1 .
x—m( cx — kx)
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mx + ¢x + kx = Fy sin wt

X = %([FO sin wt] — c/— kx)
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| NON ) Definir context
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You may enter here scilab instructions to de
used in block definitions using Scilab instru
These instructions are evaluated once confir
and every time the diagram is run.

m=1;
k =39.47;
zeta = 0;




