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Two-degree-of-freedom
Vibration System (1)
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[Analytical Model

Analytical model of a two-degree-of-freedom
vibration system
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Equation of Motion
m X, + KX, + K, (X, —X,) = T,

m,X, +K(X, — %) = 1,

These equations can be writtenas |MX + Kx =f

where M - m O \ X
0 m,| X,

[tk k] [f,

_kz kz | fz
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[I\/Iodal Analysis (1)

No exciting force = Free vibration = Initial value response

MX+Kx=0

General eigen value problem (K — /1|\/|)V =0

Solutions A =4, 4,
V=V, V,
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Modal Analysis (2)

Orthoganatity of eigen vectors

0 1#] 0 1=#]
v, Mv, =1 z v, Kv. =4 _ -
j moi= ] j

m.:Modal mass, k,:Modal stiffness = |4 =

If we define a modal matrix V=[v, v,]| ,

then _

vimy =| ™ ) viky | O
0 | 0 Kk,

m,
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