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Fig.1 Crack propagation specimen
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Fig.2 Experimental status of specimen
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Fig.3 Comparison of crack length prediction and measured results
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Study on Metal Structure Damage Identification Based on Dynamic Strain
Monitoring Using Fiber Bragg Grating Sensor

HUANG Bo, BAI Shengbao, NING Ning, YANG Yu, XIAO Yingchun
( Aeronautics Science and Technology Key Laboratory of Full Scale Aircraft Structure and Fatigue,
AVIC Aircraft Strength Research Institute, Xi’an 710065, China )

[ABSTRACT] The identification of early partial damage in critical parts is of great significance for the safety of the struc-
ture. The early detection of the damage can provide basis and support for the use and maintenance of the structure. The dynam-
ic strain of the structure is tested by fiber Bragg grating sensor. At the same time, the dynamic strain response characteristics of
the structure are extracted by using the strain modal identification technique. A damage identification index is proposed based
on strain response characteristics to identify the damage degree and location. The experimental results show that the dynamic
strain response is sensitive to the local damage, and the damage identification index can reflect the degree and location of dam-
age, which can achieve the purpose of structural early damage identification.

Keywords: Damage identification; Dynamic strain monitoring ; Fiber Bragg grating sensor
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Group Velocity Correction for Damage Localization in Composite Structure
via Lamb Wave Based Method

GAO Fei'?, LIN Jing’, ZENG Liang"’
( 1. School of Mechanical Engineering, Xi’an Jiaotong University, Xi’an 710049, China;
2. Shaanxi Key Laboratory of Mechanical Product Quality Assurance and Diagnostics, Xi’an 710049, China;
3. State Key Laboratory for Manufacturing Systems Engineering, Xi’an Jiaotong University, Xi’an 710049, China )

[ABSTRACT] As the barely invisible damages are often induced during the manufacturing processes or in-service ap-
plications, the material strength will degenerate and the performance of structure will decrease. Lamb wave based damage
detection method can be used to identify the damages effectively. However, due to the complicated amplitude modulation,
the distribution of energy spectrum will shift which brings challenge to group velocity determination. As the group veloc-
ity often determined by the center frequency of the excitation, the error will be induced when the distribution of energy
spectrum is changed. In this paper, on the basis of amplitude modulation curves, its influence on energy spectrum shifting is
investigated through simulation and experiment. Furthermore, the group velocity correction method is proposed to improve
the damage localization accuracy. The experiment is carried out on a T300/3231 composite laminates. The imaging result
shows higher accuracy when using corrected velocity, which verifies the efficiency of the proposed method.

Keywords: Lamb wave based damage detection; Composite; Amplitude modulation; Group velocity correction;

Damage localization
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