
Signal Processing:  Modal Analysis

Experimental Modal Analysis

Conduct test excitation/response

Compute transfer functions FRFs

Extract modal parameters from FRFs
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Signal Processing:  Modal Analysis

SDOF - Peak method
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Signal Processing:  Modal Analysis

SDOF  - circle method

rω maximum angular spacing













 θ+






 θω

ω−ω=ξ

2
tan

2
tan 21

r

12
r

2
rr

ikr
2

ADr
ωξ

=

Note: Frequencies, damping – global

Shapes - local
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MDOF - complex exponentail fit
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(response moved)
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moving response

↑

moving excitation

Mathematical equivalence does not imply technology equivalence!

Moving excitation: Impact testing

Moving response: Shaker
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Modal Analysis applications

Model updating

Structural modifications

Diagnostics

Force evaluation via response
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STRUCTURAL MODIFICATIONS
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Find eigensolution for
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Diagnostics

Change in Modal parameters

Frequencies (cracks etc)

Type (and changes) of deflection shapes



Signal Processing:  Modal Analysis

[ ] [ ]

[ ] )exp()()(

)exp()()exp(

1 tjXHf

tjfHtjX

ω=

ω=ω

−

Force evaluation via response

Problem often ill conditioned

Appropriate  numerical approaches needed


