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Multi-degree-of-freedom
Vibration System (1)

Finite Element Method
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[Bending Vibration of a Beam (1)

Beam and finite elements
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Bending Vibration of a Beam (2)

Yo ; V) Equation of Motion
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Coordinates and acting forces on a finite element
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[Finite Element Method (1)

Static Deformation
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' ox* polynomial function

=Four boundary conditions can
determine the function

y(&) = Ni(S)Yip + N, ()b + N3(S) Yy + N, (£)6,

N (£) :Shape function
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[Finite Element Method (2)

Y(ét) IS a approximate solution for the equation of motion
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[Finite Element Method (3)

y(&)=N'u,

N = {N, (&) N, (&) N5(&) N, (&)}
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[Finite Element Method (4)
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Finite Element Method (5)
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Finite Element Method (6)

MU + Ku =f
M c R(2N+2)><(2N+2)
K c R(2N+2)><(2N+2)

U= {ylo G0 Yoo O Yo Ono Y HNl}T
f :{_Qio Mip 00---00Qy, _MNl}T

Four from 2n+6 unknown parameters are
determined from four boundary conditions.
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[Finite Element Method (7)

MU +Ku =0

Natural frequencies are calculated by solving
a generalized eigenvalue problem.

The response Is also calculated numerically.
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