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Delaminate Damage Identification of Composite Beam

Based on Operational Modal
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Abstract In order to locate and quantitatively identify the composite material structural damages, the non—
destructive testing method of composite beams was investigated using the operation mode analysis method of the
transmissibility functions. Through the least—squares fitting of the acceleration transfer function, the frequency and
damping were obtained. By decomposing the singular value of the transfer rate function matrix, the mode shape of the
structure can be obtained. Taking the curvature mode shape (CMS) and the curvature mode shape change rate
(CMSI) as damage indexes, modal analysis of composite beam structures with single damage, multiple damages,
and different damage degrees were performed. The identification sensitivity of two damage indexes was compared.
The experimental results show that CMS and CMSI were mutated at damaged locations, the location and size of
damages can be identified through the CMS and CMSI mutations, and multiple damages in the structure can also be
identified. Moreover, the mutation range of CMS and CMSI increases with the increase of the damage degrees,
indicating that CMS and CMSI can quantitatively identify the damage degrees. Compared with CMS, CMSI is more
sensitive to damage identification of the composite beam structures.
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Fig. 1 Calculation model of composite beam
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Tab.1 Preset work conditions

T LT AR JELRE 5 1r)
casel 14 14-15 4-5

case2 14.15 14-16 4-5

case3 14.19 14-15.19-20 4-5

cased 14 14-15 4-5.8-9
case5 14 14-15 4-5.8-9.12-13
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Fig. 3 Experimental identification of damage in composite

specimens using the CMS
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Fig. 4 Experimental identification of damage in composite specimens using the CMSI
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Fig. 5 Comparison of mutation extreme difference of the

experimental CMS and CMSI for damage degree of composite beams
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