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ABSTRACT

Physical changes in a structural system may cause changes in mechanical impedance of the system. Due to the

electr'o-‘mecvhani(:al coupling

impedance of the piezoelectric sensor. In this paper,

effect in piezoelectric materials, this change can be monitoring by the electrical
the wvariability of electro-mechanical impedance caused by

temperature effect is assessed to adju_st impedance data used for EMI based damage detection in beams. First, experiments on
beams- are described. Next, experiments were performed under the temperature varying condition, in the range of 3T to 23C.
Finally, the relatlonsh]p between temperatures and 1mpedance signatures is analyzed empirically temperature-frequency patten

for the test structure
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Table 1. PZT Ag9 A

Density(kg/m") 7800 I
Electric_permittivity(farad/m) 2.124x10°° N :
Piezoelectric_strain coefficient(m/v) | -2.1x10™" i
Young’s modulus(N/m°) 4.667x10™ H
Dielectric loss factor 0.015 oom
 Table 2. &4 AluL - |
Damage Case | Bolt loosened Temp.(T) » . sonmesion . ‘
Damage case 1 1 10C, 23C b)susceptance
Damage case 2 2 10T, 23T
Damage case 3| . 0 3T, 10T, 13T, 23C Fig. 5 €4 A % 23T EMI Signature
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Table 3. EMI 41350 oj% A F3j4

Resonant Frequency(MHz)

Temp

() | Prinstine 1 Bolt 2 Bolt
Loosened | Loosened
3 - 4557 N/A N/A
10 4.565 4.563 4.560
- 13 -] 4568 N/A "N/A
23 4575 4577 4.565
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