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Development of measurement system of energy dissipation under random loading and
its application to fatigue damage evaluation
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o In this research project, a highlg accurate thermoelastic stress measurement
and dissipation energy measurement system was developed based on the same field of view and

simultaneous measurement of visible optical images and infrared images. The visible images and the
infrared images were spatially and temporally synchronized. Accurately determined deformation
information of the object by visible measurement was applied to time-series infrared measurement
data to perform highly accurate motion compensation processing, and the accuracy of thermoelastic
stress measurement and dissipative energy measurement was improved. As a result, it enables us to
improve the measurement accuracy of stress and dissipated energy in the microscopic measurement
field, and also to evaluate the effective stress intensity factor range by thermoelastic stress

measurement. We also verified the feasibility of measuring the energy dissipation under random
loading.
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Fig. 1 Nondestructive evaluation in life-cycle of steel structure.
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Fig. 3 Specimen employed for visible and infrared measurement.
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Fig. 4 Results of stress measurement (o = 50MPa, f = 100HZ)
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Fig. 4 Distributions of (a) measured sum of principal stress

amplitude and (b) dissipated energy (crack length a=12mm,
AK=12.6MPavVm).
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