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Micro crack detection near surface of ferromagnetic materials

based on eddy current thermography

Yan Huipeng, Yang Zhengwei, Tian Gan, Ming Anbo, Zhang Wei
(Rocket Force University of Engineering, Xi’an 710025, China)

Abstact: Eddy current thermography technique was adopted to detect micro cracks near surface of
ferromagnetic materials. The method of parallel excitation and heat conduction was put forward to detect
micro cracks near surface. The process of heating in cracks using eddy current thermography was
simulated by numerical calculation. The temperature distribution around the crack and the influence on the
detection results were analyzed. The parallel excitation was adopted for the detection test. The surface
temperature distribution curve of the specimen was extracted, and the slope curve was got by differential.
Finally, the detection and recognition on cracks were realized. The results show that the parallel excitation
method of eddy current thermography can have an efficient detection on micro cracks near surface of
ferromagnetic materials, and appropriate excitation time can contribute to the rise of the temperature
contrast and the enhancement of the testing effect. All the above researches lay a foundation for the
detection and quantitative identification of micro cracks near surface.
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Fig.1 Basic principle of eddy current thermography
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Fig.2 Detection model of ferromagnetic specimen containing

micro crack near surface
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Fig.4 Simulation results for micro crack detection near surface
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Fig.5 Surface line temperature curve in different excitation time
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Fig.6 Slope of line temperature curves in different excitation time
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Fig.7 Eddy current thermography detection system
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Fig.9 Detection results of micro crack near surface
in parallel excitation
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Fig.10 Detection results of micro crack near surface

in vertical excitation
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Fig.11 Surface line temperature curve of specimen

in parallel excitation
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