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Introduction

The development of innovative materials with specific properties requires the design
of non-destructive testing methods. The proposed study is focused on the localization
of a possible defect in a polymer sample. In such an aim, a frequency analysis based
on a periodic heating can reveal the defect location (see authors previous works).
However this approach is usually time-consuming and this feature could reduce the
method attractiveness in an industrial context. In the proposed communication, a new
protocol has been developed in order to reduce the inspection duration.

Methods

Let us consider that the material to be studied is a polymer plate. On the upper face of
this plate, a radiative heater is considered. Its power supply is kept constant. Its
spatial distribution is limited to a disc of small radius r. Moreover, this source moves
circularly so as to heat the plate. Once the steady state established, the temperature
at each point of the sample is periodic. The frequency of the oscillations is related to
the angular velocity of the source. Two observable characteristics of these "thermal
waves" can then be taken into account at each point of the surface: the modulus and
the phase shift of the thermograms. It has been shown that modulus is more relevant
for defect location.

Results and Discussion

An example of thermograms is shown on figure I. The contrast distribution (difference
of two cartographies of modulus with and without defect) is presented on figure II.
Considering this numerical example, the whole plate inspection is performed and
methods feasibility is exposed. Several concrete results based on our experimental
device will be exposed during the conference.
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