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PHASE INVERSION THERMOGRAPHY FOR SENSITIVEAND
DEPTH-RESOLVED INSPECTION

Exciting a test object by a frequency/phase modulated heat-
ing waveform, and analysing the dynamic AC component of
the thermal response, leads to high-contrast and depth-re-
solved thermographic imaging results. However, the stable
extraction of the AC component is often problematic in real
inspection cases, resulting into sub-optimal imaging quality.
This study introduces the concept of phase inversion ther-
mography in which the test object is heated by two con-
secutive heating waveforms having an inverted phase. Sub-
sequent subtraction (or addition) of the acquired thermal
responses provides a direct way to isolate the AC (or DC)
component, leading to high-quality and depth-resolved in-

Section 5, Topic 5-C

spection results (see figure below). In addition, the proposed
phase inversion thermography method allows to identify
possible sources of nonlinearities in the thermal imaging,
e.g. due to nonlinear radiative heat dissipation or nonlinear
response of the heating device. The imaging performance of
the method is numerically and experimentally demonstrat-
ed for the optical thermographic inspection of composite
aircraft A320 components. The excellent noise resistance
of the proposed phase inversion thermography method is
further demonstrated for low-power vibro-thermographic
inspection of composites.
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