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Structural Diagnosis in Time Domain on Damage Size

Tae-Kyu Kwon*(Chonbuk U.), Suk-Jeong Lim**, Du-Yeol Pang**(Graduate School, Chonbuk U.),
and Seong-Cheol Lee*** (ChonBuk U. RIIT)

ABSTRACT

This paper provides the experimental verification of a non-destructive time domain approach to examine structural
damage. Time histories of the vibration response of structure were used to identify the presence of damage. Damage
in a structure cause changes in the physical coefficients of mass density, elastic modulus and damping coefficient.
This paper examines the use of beam like structures with PVDF sensor and PZT actuator to perform identification of
those physical parameters, and hence to detect the damage. Experimental results are presented from tests on
cantilevered composite beams damaged at different location and with damage of different dimensions. It is
demonstrated that the method can sense the presence of damage, and characterize the damage to a satisfactory
precision.
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Fig. 1 Configuration of a composite beam
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Table 1. Properties of material

Properties PVDF PZT Beam
p (kg/m’) 1.78 7.75 157
du(pC/N) 23.0 260.0 -
ei(10°Vm/N) 216 - -
E(GPa) 2.0 63.0 130.0
V2 - 0,34 0.3 1
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Fig. 2 Location and shape of damage(mm)}
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Table 2. Frequency content of the Schroeder-phased
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signal input
Frequency Range(Hz)
Signal 1 0~10
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Fig. 5 Experiment results of the damage detection test
of a composite beam(lst bending mode).
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Table. 4 Natural Frequency for a composite beam with
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Fig. 7 Response of an Undamaged and damaged Damage Amm 56379 33,1589
beam(6mm) to excitation signal 2 size Smm 56192 13.1214
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Fig. 8 Experiment results for the damage detection test
of a composite beam: 2st bending mode
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