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EXPERIMENTAL SETUP

The experimental setup initially designed by N. Tardif et al. [START_REF] Tardif | Experimental study of the fracture kinetics of a tubular 16MnNiMo5 steel specimen under biaxial loading at 900 and 1000°C. Application to the rupture of a vessel bottom head during a core meltdown accident in a pressurized water reactor[END_REF] has been suited for testing zircaloy cladding. Figure 1.a shows the device. The samples are 90 mm long, 0.57 mm thick and their outer radius is 4.75 mm. Argon gas is used for the test atmosphere and pressurizing the claddings. Due to the bottoming effect, a compressive force is set in order to produce a uniaxial stress state in the hoop direction. Induction device heats up the sample. The thermal distribution over the height is not uniform, even in the region of interest, between the two coils (Figure 1.a), which is 20 mm long.

Region of interest (1.a), and entire experimental setup with cameras and LED rings (1.b).

Experimental setup has been designed in order to get local temperature and kinematics data. As a matter of fact, the temperature acts a lot on the creep behaviour of alloys (especially at high temperature). An infrared camera gets the thermal field which is calibrated from the thermocouples data.

The kinematics fields are calculated by 2-D Digital Image Correlation [START_REF] Sutton | Determination of Displacement Using an Improved Digital Correlation Method[END_REF] from optical full field measurements over the height of the specimen with an internal software developed at the LaMCoS. Image contours detection method [START_REF] Réthoré | Curve and boundaries measurement using B-splines and virtual images[END_REF] can also be used when viscoplastic hoop strains are too large for 2D-DIC. To avoid radiation of the alloy and errors in the kinematics fields calculations [START_REF] Pan | High-temperature digital image correlation method for full-field deformation measurement at 1200 °C[END_REF], two blue LED rings (λ=470nm) are combined with pass band filters centred on λ=470 nm. A black undercoating and a white speckle pattern are sprayed for the 2D-DIC. A black area is kept on the height in front of the infrared camera (high emissivity). 

PRELIMINARY RESULTS

From the first tests, the temperature's distribution can be interrelate with the hoop strain state over the axial direction. Four cameras are distributed over the circumference and record pictures simultaneously: two of them are devoted to 2D-DIC, 1 to contours detection method and the last is consecrated to record what happens in the near infrared (Figure 2).

Thermal and kinematics fields are synchronized what leads to the identification of a multiplicative power-law describing the creep behavior of as-received zircaloy-4 fuel cladding:

m+1 creep n VM t ε =A.σ . m+1 (1) 
Where creep ε is the creep strain and A, m, n are three parameters depending on the temperature. Results are compared to the literature [START_REF] Rosinger | The steady state creep of zircaloy-4 from 940 K to 1873 K[END_REF] in a validation purpose.

Infrared camera will provide a temperature field and the characterization of the multiplicative law could be effective for several temperature with a unique test, for a low strain state. These results will be presented in May with the characterization of the multiplicative law for an 800°C temperature. 
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