
Accepted Manuscript

Study on optimization method of test conditions for fatigue crack detection using

lock-in vibrothermography

Qing-xu Min, Jun-zhen Zhu, Fu-zhou Feng, Chao Xu, Ji-wei Sun

PII: S1350-4495(17)30042-7

DOI: http://dx.doi.org/10.1016/j.infrared.2017.04.002

Reference: INFPHY 2266

To appear in: Infrared Physics & Technology

Received Date: 20 January 2017

Revised Date: 30 March 2017

Accepted Date: 1 April 2017

Please cite this article as: Q-x. Min, J-z. Zhu, F-z. Feng, C. Xu, J-w. Sun, Study on optimization method of test

conditions for fatigue crack detection using lock-in vibrothermography, Infrared Physics & Technology (2017), doi:

http://dx.doi.org/10.1016/j.infrared.2017.04.002

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers

we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and

review of the resulting proof before it is published in its final form. Please note that during the production process

errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.

http://dx.doi.org/10.1016/j.infrared.2017.04.002
http://dx.doi.org/10.1016/j.infrared.2017.04.002


  

Study on optimization method of test conditions for fatigue crack 

detection using lock-in vibrothermography 

Qing-xu Min
1
, Jun-zhen Zhu

 2, 1
, Fu-zhou Feng

1,*
, Chao Xu

1
, Ji-wei Sun

1
 

1. Department of Mechanical Engineering, Academy of Armored Forces Engineering, 

Beijing, People’s Republic of China 

2. School of Electrical and Electronic University, Newcastle upon Tyne, NE1 7RU, 

UK 

 

Abstract： In this paper, the lock-in vibrothermography(LVT) is utilized for 

defect detection. Specifically, for a metal plate with an artificial fatigue crack, the 

temperature rise of the defective area is used for analyzing the influence of 

different test conditions, i.e. engagement force, excitation intensity, and modulated 

frequency. The multivariate nonlinear and Logistic regression models are 

employed to estimate the POD (probability of detection) and POA (probability of 

alarm) of fatigue crack, respectively. The resulting optimal selection of test 

conditions is presented. The study aims to provide an optimized selection method 

of the test conditions in the vibrothermography system with the enhanced detection 

ability. 
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