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Launch Vehicles – Ascent Heating
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Marshall Convergent Coating (MCC-1)
• Two part epoxy adhesive filled with ground cork and glass 

ecospheres.
• Sprayable ablative TPS developed for Space Shuttle.
• Used on SRB and other launch vehicles

P-50 Sheet Cork
• Composite of ground cork and phenolic binders
• Bonded and vacuum bagged

SLS Payload Fairing Ascent Heating

Ref. - Space Launch System (SLS) 
Spacecraft Payload Integration and 
Evolution (SPIE) Payload Fairing 
(PLF)
Request for Information (RFI)

Types of TPS Heat Flux Levels

Ref. - Davis, D., NASA-MSFC

https://ntrs.nasa.gov/citations/201700

09022



Launch Vehicles – Base Heating

3

NLS cycle 1 and NLS 2 base heating 
technical notes. Appendix 3: Preliminary 
cycle 1 NLS base heating environments. 
Cycle 1 NLS base heating environments. 
NLS 2 650K STME base heating 
environments, NASA-CR-192454, Jan. 
1992.

With Solid Rocket Motors

National Launch System (NLS)

SLS Core Stage Base
Cork P-50



Space Shuttle Base Heating & TPS
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Greenwood, T. et al, ‘Space Shuttle base heating’, AIAA-83-1544.

Orbiter Base
AETB Ceramic Tiles

External Tank
SOFI Insulation



Space Shuttle External Tank TPS

5Dreggors, Kirsten, "Alternative Foam Treatments For The Space Shuttle's External Tank" (2005). Electronic Theses and Dissertations, 2004-2019. 548



Landers – Engine Plume-Induced Heating
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Taylor, J., ‘Apollo Experience Report – Thermal Protection 
from Engine-Plume Environments,’ NASA TN D-6844

RCS Thermal Shield
LM Thermal Protection for 
Heating > 1.0 BTU/ft2-sec

Thermal Shield on 
Secondary Strut
Max. Heating 10 BTU/ft2-sec


