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« Surface temperature
discontinuity during
ARC Jet testing as
measured by
pyrometer.

« State of the art
material response

models do not account
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P’y Diluted NuSil solution applied
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Mini-Sprite O.D. ~ 1.83”

Reported NuSil coating on Lockheed

Martin coated 3" x 3" coupons: < 3
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« Panel coated by LMA.

Panel Section

* Mini-Sprite models coated applied at AMES.

« 3 box coats. *  Number of box coats unknown.

« Penetration depth ~ 620 microns. + Penetration depth ~ 220 microns.

« Nonhomogeneous in-depth
distribution of coating.

« Nonhomogeneous in-depth
distribution of coating.

Mini-Sprite O.D. ~ 1.83 in. Panel Section = 1.00 in2
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PICA and FiberForm models (22 Models in
Total) with various numbers of box coats (e.g.,

HyMETS Test Campaign 0, 3, 8).

March 20109.

Data collected in 3 atmospheric environments
(e.g. Air, N, CO.).

Mini-Sprite O.D. ~ 1.83” Each model instrumented with thermocouples
to measure in-depth temperature and a

pyrometer to measure surface temperature.

HyMETS Test Geometry

Two R-type thermocouples and two K-type
thermocouples spaced ~ 5mm apart.

Suite of spectrometers used to analyze
species in the post-shock region.

High Speed Cameras

Mini-Sprite Model

Mini-Sprite architecture
chosen to study viscous
flow in shear environment.

| Pyrometer (s) |
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PICA-N HYMETS Test Conditions
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Test Conditions

Atmosphere:
Heat Flux: ~ 140 W/cm?

Test Length: 30 Seconds

3 Box
Coats
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. . Stage 3 — Carbothermic
Stageslila:sr)]/(raollaygsllsmo;NuSII Reduction and Differential
y Recession
2200 -
Time=0-1s Time =1 -10s Time=10-17s
2000 - 4 Temp. = R.T. - 1500 °C Temp. = 1500 - 1650 °C Temp. = 1650 - 1900 °C
1800 - » Fast pyrolysis of « Thin layers of SiO,, SiC, and
3 > - silicone polymer. carbon react to form SiO and CO
-~ arbothermic Reduction).
° Carboth Reduct
1600 - * Major pyrolysis
1 products include: 2Si0, (s) + SiC (s) === 3SiO (g) + CO (9)
1400 - - . e SiO, (s) + SiC (s) ===# 2SiO(g) + C (s)
] 2 4 HaC\'i D . Si.O.C . .
1200 " S St ixO,C, (S) === SiO, (s)/SiC (s)/C (s) SI0, (5) + 28iC (5) ——b 351 (5) + 2CO (5)
——T——T—— * Oxidation of thin - Carbothermic reduction initiates
4 0 5 101520 28 0 amorphous Si,O,C, the breakdown of a stable
t/s layer. o ) o N, O surface coating which exposes
o : the underlying char layer.
N2 0 02 e} 0 O O ying y

* Char layer recedes at
a higher rate than the
SiyO,C, surface
leading to differential
recession.

Location of Pyrometer
Measurement
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Test Conditions

Atmosphere: Air
Heat Flux: Variable

Test Length: 30 Seconds

3 Box
Coats
~ 140
W/cm?
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Diffei'enfial Surface Recession

Post-Test PICA With NuSil Coating

Test articles show

Recession Profile

virtually no
recession until
coating begins to
degrade.

differential recession

as evidenced by
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Laser scan reveals { !

Formation | shallow pit (image
of SiO, rim. on |eft).

HyMETS Test Conditions

Atmosphere: Air
Heat Flux: ~ 140 W/cm?
Test length: 30 Seconds
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