MatLab Programming —
Eigenvalue Problems and Mechanical Vibration
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A Coupled Mass Vibration Problem
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EOM:
mX, + kX, =K, (X, —%,) =0

mX, + KX, +k, (X, —%) =0
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Vibration Solutions — harmonic response

} = El } cos(at + @)

Trial solution:

Matrix representation of EOM:
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Vibrational Frequencies and Mode Shapes

Characteristic Equation (Determinant = 0 ):
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Vibrations as a general class of “Eigenvalue Problems”
Recast EOM:

{—a)2+(k1+k2)/m —k, /m H

—K, /m — o+ (K +Kk,)/m

(k,+k,)/m  —k,/m
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(k,+k,)/m  —k,/m
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A-x=Al -x

(A—Al)-x =0
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Eigenvalue equation, Eigenvalues, Eigenvectors

Eigenvalue equation:

A-x=Ax (A-Al)-x=0

Eigenvalues (angular frequencies of the vibration):

Eigenvectors (mode shape of the vibration):
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Solving Eigenvalue Problem in MatLab

Look at the problem numerically:

m=1kg k =IN/m k,=2N/m

Simple m-file:

m=1;

=i

k2=2;

A=[(k1+k2)/m -k2/m; -k2/m (k1+k2)/m]
[X,L]=eig(A);

X
L
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MatLab output of simple vibration problem
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