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Two-degrees-of-freedom
Vibration System (1)
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Analytical Model

Analytical model of a two-degree-of-freedom mechanism
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Equation of Motion
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These equations can be written as fKxxM =+&&
where
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Similar expression 
with One-degree-of-
freedom vibration 
system
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Modal analysis (1)

No exciting force = Free vibration = Initial value response 

0KxxM =+&&
General eigen value problem 0vMK =− )( λ

Solutions
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βα  andThe value of                are determined later. 
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Modal analysis (2)

Orthoganatity of eigen vectors
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If we define a modal matrix                     ,

then
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Modal analysis (3)

Determination of  βα and
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Modal analysis (4)

Meaning of the eigen vectors
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1v Displacement of two mass have the same sign 
and the same value. 

Rigid body mode
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m
mv Displacement of two mass have the 

different sign and the different value. 

Vibration mode
Tip : The center of mass of the mechanism 

doesn’t move with the vibration mode.


