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Mecanique, cours 5.3
Jean-Philippe Ansermet
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® Modéle de frottement
® Equation du mouvement
® Solution

® Méthode pour trouver la solution
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Oscillateur harmonigque amorti M

modele de force : Fy = —bv

L L
cinémartique : Ve = X
Equation du mouvement mx = —kx — bx
Notation : L = W] b =o'
m 2m
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E‘I“atlon d“ mo““ement ECOLE POLYTECHNIQUE
FEDERALE DE LAUSANNE

P4 2v3 4+ wir =0

Observation : beaucoup d'oscillations dans la décroissance

Frottements faibles

Unités : o
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P4 2v% + wix = 0 z(t) = e ""C cos(wit + ¢)
2(t) = —ve  "*C cos(wit + ¢) — wie” 7*C'sin(wit + @)
©(t) = e 7'C cos(wit + @) + wive Y Csin(wit + @) + wive 7'Csin(wit + ¢) — wie 7'C cos(wit + @)
27z (t) = —2v°e~ "C cos(wit + @) — 2wiye " C sin(wit + @)
wiz(t) = wie "'C cos(wit + ¢)

P+ 298 4+ wir = (wi — 7" — wi) e 7'C cos(wit + ¢)
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P4 2v% + wix = 0

e ()\2 + 29\ + wg) =0

Essai :

L — €

)\12—’?+\/72—W8

>\2=—7—\/72—W8

At
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A1 :—7+i\/w(2)—72
w1 = \/W(%—WQ

LIZ(t) _ e—vt (A eiwlt _I_A* 6—7@1 t)
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2. Eq. horaire obtenue par une méthode générale =t
p(t) = e V(A 4 AT et
A =|Ale"?
r(t) = [Ale™ 7 (e"n 11 4 om0

x(t) = 2|Ale™"" cos(wy t + )
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1. E"“atlnn horalre In“rnle ECOLE POLYTECHNIQUE
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