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3MDCP FIAT version 1 material response model:

: * Faithfully predicts recession rates over broad range of conditions
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 Two flight ready 52.5° sphere cone, 1.25m diameter heat shields were manufactured that meet MSR
mission requirements

 Manufacturing processes and procedures are mature and demonstrated, achieving MRL 7, from
blended yarn production through final machining

* Material performs predictably at a broad range of aerothermal conditions, up to ~3700 W/cm? and
6 atm

« 3MDCP FIAT v1, 1-D material response and sizing tool, model faithfully predicts recession rates and
conservatively predicts bond line temperatures

 Correlated material properties provide good predictions of strain response during point load testing

 3MDCP has been matured and capable of supporting future missions
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* NASA Langley is developing capability to
perform full scale CT scanning of the heat .
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 NASA Ames is developing tools to extract
spatially resolved void fraction maps,
including uncertainty quantification

——PL-045261-R1

——PL-045369-R1

X Predict_45_369

Radial Strain (in/in)

——PL-045488-R1

e Given the resin infusion process the phenolic |
Acknowledgements phase is inherently porous (sub-micron scale e
 Schappe Technique for manufacturing the blended yarn | E porosity) ——
*  FMlI Textiles (formerly TEAM Inc.) for installation of new loom and weaving flight scale preforms o * In this case voids refer to the absence of the  predic_45_co1
*  FMI for working with NASA to develop forming, infusion and machining processes phenolic phase between weave columns roaa (0

DISTRIBUTION A. Approved for public release; distribution unlimited.



