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Passive thermography is used to monitor small increases in temperature on a composite structure during loading.  A rise in temperature can be attributed to damage formation due to matrix cracking and fiber breaks.  An infrared camera allows for imaging the damage location, size, and shape.  Recently, a technique has been developed to estimate the depth of the damage in a composite hat-stiffened panel during quasi-static loading.  This technique is based on two heat generation components.  The first component is an instantaneous thermoelastic response due to a strain release.   The second component is mechanical heating, at the interface of failure, due to fracture damage.   This second component produces a transient rise in temperature that is a function of the damage depth and thermal diffusivity. The first component defines the thermal start time for the transient response.  A one-dimensional thermal model is used to determine the damage depth for a known thermal diffusivity.  The results are compared to ultrasonic and X-ray CT data and show good agreement for damage depth.
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