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Abstract : The re-entry capsule USERS/REV was successfully recovered in May 2003. REV has a
heat shield system to protect inner equipments against the severe heating environment during the

re-entry. The heat shield system is mainly made of three kinds of layers, i.e., CFRP ablator, felt
type insulation material with thermal anchor and an aluminum shell structure. In the design of the
heat shield system, contradictory requirements of heat ejection in orbit and heat protection during
the re-entry had to be satisfied. Thermal protection performance of the heat shield system was
calculated using an ablation analysis code. Thermal stress analysis of the ablator during the re-
entry was carried out using a large deformation FEM that considers materials non-linearity. For
the development of the heat shield system, various kinds of tests such as the arc-heated tests of the
ablator and the strain survey test of the heat shield system were carried out. After the recovery of
REV, evaluation of the recovered heat shield system was carried out. The temperature time
histories in the ablator obtained during the re-entry and the damage of the heat shield system
measured after the recovery were compared with the results of ablation analysis and structural
analysis, from which the heating environment during the re-entry and the cause of the damage
were estimated. The evaluation of the heat shield system design based on the flight results is also

described.
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