53/58:153 Lecture 10 Fundamental of Vibration

Lecture 10: Multiple degrees of freedom system using modal
superposition (Optional)

Reading materials: Section 3.8

1. Equations of motion
mu+cu+ku= f(r). u0)=wug. nu0)=nw
S (t)=Fsm(wyt
< Rayleigh damping
c=am+pk
2. Uncoupled equations
<L) Undamped free vibration mode shapes and frequencies

k¢g.=A\me;. i=1.2.....n
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M;Z(0) + (@ M; + BK; ) 5(1) + K zi(f) = Rysin (wyr ). i=1.2, ...

z(0) = % [;af mu®). z(0) = ﬁ [qb? m°):

M=¢mep: Ki=¢ k¢, w;=+K:/M;: Ri=¢'F

C‘f = G’i‘lfjlrj + )BKI = 24:"/4{1' é‘}' (g

M; Zi(t) + G 5(0) + Ki =(1) = Rysin(wp £): i=1.2. ...
« Solution
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