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Abstract: A method for locating the damage of fiber-reinforced composites (FRCs) is studied,
which is named as the ‘exponential approximation — lumped mass approach’. Firstly, a lumped
mass model is established for a FRCs beam structure. Then, the stiffness matrix of the undamaged
beam is obtained by theoretical calculation, and the residual force vector of the beam with damage
is determined as the key locating index based on the measured natural frequencies and the
regularized modal shape data. Furthermore, a criterion is proposed for approximating the position
of damage, so that a set of standard procedures for the damage locating can be determined.
Finally, a T300 carbon fiber/resin composite beam with different fiber breakage damages is
studied as a case and it is found that the as-proposed damage locating approach can effectively
identify the damage positions of the composite beam.

Key words: Iumped mass approach; exponential approximation; fiber-reinforced composite;
residual force vector; damage location
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Table 1 The first four natural frequencies and modal
shapes of FRC beam first damaged
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Table 2 The first four natural frequencies and modal
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