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Mode Shape Reconstruction of an impulse excited structure using HHT
and CSLDV
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ABSTRACT

For CSLDV, the Chebyshev demodulation (or polynomial) technique and Hilbert transform approach have been used for
mode shape reconstruction with harmonic excitation. In this paper, the Hilbert-Huang transform approach was applied as an
alternative to impact excitation cases in terms of a numerical approach. The vibration of the tested structure is modeled using
impulse response functions. In order to verify this technique, a simply supported beam was chosen as the test rig. With
additional innovative steps which are the ideal-band pass filter and the nodal point determination, Hilbert-Huang transformation
can be used for a good mode shape reconstruction even in the impact excitation case.
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Table 1. Dimensions and Properties of the
simply supported beam

Property name Value

Density 7.85e3 kg/m3

Young’ s Modulus 200 GPa

Width of cross section | 5e-3 m

Thickness of beam 5e-3 m

Length of beam 1m

Table 2. Analytic solutions of 3 natural

frequencies

Mode number Natural Natural
frequency in Hz | frequency in rad

1 11.444 71.905

2 45.776 287.62

3 102.99 647.15
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