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ABSTRACT :

CASSINI-HUYGENS mission is a cooperation between NASA and ESA, dedicated to the exploration of Saturnian system. In the framework of this mission, the entry of the HUYGENS probe in the atmosphere of TITAN will be of major scientific interest.

One of the essential points of the HUYGENS mission is therefore the good behavior of the thermal shield designed to maintain the aerodynamic shape and to protect the probe from excessive heating during the atmospheric entry on TITAN.

This thermal shield is composed of two thermal protection materials.

Both are ablators developed and produced by EADS-ST:

· AQ60 on the front part (where a higher heat flux level is reached)

· PROSIAL on the back parts (with moderate heat flux level)

During the development phase, in 1992 and 1993, these two materials were qualified, in order to demonstrate their satisfactory behavior in representative entry conditions, for several aspects :

-high heat fluxes in a representative atmosphere (N2, Ar, CH4)

-combination of high heat flux and aerodynamic shearing

-thermomechanical effects

After some recall of these results, the paper will focus on more recently identified concerns.

Due to the atmosphere composition, the entry velocity, and the shape of the probe, the heat shield encounters both convective and radiative heat fluxes. More particularly, the radiative emission of the shock layer occurs in the UV range. Recent works conducted by NASA let fear a possible transparency of lightweight materials to such radiations, which could significantly reduce their efficiency and lead to eventual additional heating of the underlying substructure.

It was therefore decided to perform complementary validation tests, in order to quantify precisely the influence of this phenomenon on the thermal response of the AQ60 front shield.

The main results of these tests (planned in April 2004) will be presented, as well as the conclusions with regard to the mission, that will be taken into account for the final definition of entry parameters and trajectories.

