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OutlineOutline

• Why this tutorial?
• Ablative TPS - early studies
•• Organic resin compositesOrganic resin composites
• Surface recession mechanisms/modeling
• High fidelity model development
• Testing approaches/requirements
•• Future needsFuture needs



Space Technology Division   

BL-2

Ablative TPS Ablative TPS -- a short NASA historya short NASA history

• Early NASA missions (Gemini, Apollo, Mars Viking) employed new
ablative TPS that were tailored for the entry environment

• After Mars Viking, NASA-sponsored ablative TPS development 
essentially ceased
– Focus shifted to reusable TPS (Shuttle)
– Pioneer Venus and Galileo employed fully dense carbon phenolic 

(developed by USAF) 
– NASA adopted a “risk averse” philosophy relative to TPS
– Use what was used before, even if it isn’t optimal
– Ablative TPS community slowly disappeared

• Stardust and Genesis were exceptions that employed new ablative 
TPS
– Missions could not be accomplished with existing TPS materials
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NASANASA’’s Entry Probe  Historys Entry Probe  History

In over 40 years, NASA entry probes have only employed a few 
ablative TPS materials.  Half of these materials are (or are about to 
be) no longer available.
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Broad Range  of Entry Broad Range  of Entry 
EnvironmentsEnvironments
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TPS Mass FractionTPS Mass Fraction
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Material Performance LimitsMaterial Performance Limits
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TPS for Planetary ProbesTPS for Planetary Probes

No human-rated ablative TPS available today!
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Aerothermal EnvironmentAerothermal Environment
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TPS Ground Test FacilitiesTPS Ground Test Facilities
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In conclusionIn conclusion

• Discussed the state-of-the-art (from a NASA 
perspective) in modeling aerothermal 
environments

• Described approaches to ablative TPS testing, 
modeling, and qualification (including historical)

• Defined requirements for further development in 
aerothermal modeling, ablative materials, ground 
test facilities

We appreciate your participation and hope 
you found this informative and useful


