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EXPERIMENTAL VALIDATION OF HEAT SOURCE FIELD ESTIMATIONS

INTRODUCTION

Thermal field measurements are interesting tools to study thermomechanical couplings often associated with deformation of materials. Intensity and spatio-temporal distribution of the temperature variations are depending on the material behaviour (elasticity, plasticity, viscosity, damage, phase transformation,…) but also on the different characteristics of the thermal problem (geometry, thermal properties, boundary conditions, …). Previous work [START_REF] Chrysochoos | An infrared image processing to analyse the calorific effects accompanying strain localization[END_REF] has shown the interest to study the local heat sources, causes of the temperature variations. Different methods have been proposed to get such heat source fields [START_REF] Andre | A two-step regularized inverse solution for 2-D heat source reconstruction[END_REF]. The method used in this work to estimate heat sources is based on approximations of derivative operators involved in the heat diffusion equation [START_REF] Chrysochoos | An infrared image processing to analyse the calorific effects accompanying strain localization[END_REF]. It was applied to study Lüders bands and necking in steels, PLC bands in AlMg alloys, plasticity in Al olygocrystals and stress induced phase transformation in Nickel-Titanium (NiTi) shape memory alloys [START_REF] Schlosser | Image processing to estimate the heat sources related to phase transformations during tensile tests of NiTi tubes[END_REF]. Few works have been proposed to validate heat source field estimations. A first approach, qualified as "theoretical", uses analytical or numerical examples of temperature and heat source distributions [START_REF] Chrysochoos | An infrared image processing to analyse the calorific effects accompanying strain localization[END_REF][START_REF] Schlosser | Image processing to estimate the heat sources related to phase transformations during tensile tests of NiTi tubes[END_REF]. The objective of our presentation is to show a second approach, qualified as "experimental" and based on thermal induced phase transformation observed in a NiTi shape memory alloy. After a description of the experimental benchmark, typical experimental results will be presented to discuss the validity of heat source estimations in homogeneous and one-dimensional cases.

METHODOLOGY

Fig. 1 shows the different steps of the method. An infrared camera observes the natural temperature decrease (or increase) at the surface of a NiTi sample. Depending on the boundary conditions the temperature distribution is homogeneous or axially heterogeneous (Fig. 2). Temperature variation fields are then processed to estimate the heat source fields qualified as local differential scanning calorimetry and noted DSCTFM (TFM: Temperature Field Measurement). These DSCTFM fields are then compared to a reference DSC obtained by standard DSC (noted DSCEXP) in order to evaluate the performance of the heat source estimations. These kinds of results will be analysed and discussed in regard to the validation of the method of heat source estimation. 4.
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 12 Figure 1: scheme showing the different steps of the experimental validation of heat source estimations

Figure 3 :

 3 Figure 3: b) Spatio-temporal representation of the temperature variations along an axial profile plotted in Fig. a. c) Same representation for the specific heat sources (W/g). d) Local DSCTFM, in each point (pixel) of the profile, compared with the reference (DSCEXP). e) Close-up around the second peak.