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Stress Analysis and Fatigue Limit Evaluation of Plate with Notch by
Lock-In Thermography
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Abstract This paper describes stress analysis and fatigue limit evaluation of plate with V-notch and hole-notch by
lock-in infrared thermography. Temperature variation of a specimen under cyclic loading is negatively proportional to
the sum of principle stress change and the surface temperature measured by infrared camera is calculated to the stress
of notch specimens, based on thermoelastic equation. And also, fatigue limitation can be evaluated by the change of
intrinsic energy dissipation. Fatigue limitation of two notch specimens is evaluated as 164 MPa and 185 MPa,
respectively and the stress measured by Lock-in infrared Thermography show good agreement within 10% error.
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Thermoelasticity
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(b) Plate with opposite circular edge notches

Fig. 3 Geometry of specimen
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Fig. 5 Stress distripution of V-notch plate at 200 MPa
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