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Ultra high temperature ceramics (UHTCs) includin@ H

+ SiC (20% by volume), ZrB+ SiC (20% by volume)
and ZrB + SiC (14% by volume) + C (30% by volume)
have historically been evaluated as reusable tHerma
protection systems for hypersonic vehicles [1].is®tudy
investigates UHTCs for use as potential combustiod
aeropropulsion engine materials. These materiae w
oxidized in water vapor (90%) using a cyclic veatic
furnace at latm. The total exposure time was 10shat
temperatures of 1200, 1300, and 14D0 CVD SiC was
also evaluated as a baseline comparison. Weiglrgeh
measurements, X-ray diffraction analyses, surfand a
cross-sectional SEM and EDS were performed. These
results will be compared with tests ran in static a
temperatures of 1327, 1627, and 19272]. Oxidation
comparisons will also be made to the study by Tip

A small number of high pressure burner rig (HPBR)
results at 1100 and 1300 will also be discussed.

Specific weight changes at all three temperatutesga
with the SiC results are shown in Figure 1. SiGghe
change is negligible at such short duration timeéB, +
SiC (HS) performed the best out of all the testétifGS
for all exposure temperatures. ZrB SiC (ZS) results
indicate a slightly lower oxidation rate than tb&#rB, +
SiC + C (ZCS) at 1200 and 14@) but a clear distinction
can not be made based on the limited number oédest
samples.

Scanning electron micrographs of the cross-sectibradl

the UHTCs were evaluated. Figure 2 is a repreteata
area for HS at 140C for 26 hours, which was the
composition with the least amount of oxidation. A
continuous Si@scale is present in the outer most edge of
the surface. Figure 3 is an image of ZCS at 1€@dor 10
hours, which shows the most degradation of all the
compositions studied. Here, the oxide surfacensxéure

of ZrSiQ,, Zr0, and SiQ.
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Specific Weight Changes vs. Temperatures for SiC and
UHTCs in Water Vapor for 10 hours
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Figure 1. Sample weight change for UHTCs and SiC

Figure 2. Cross-section image of HS at 14DGor 26
hours

1.00mm

ZCS-1 6.0kV 11.5mm x50 SE(L) 10/01/2001

Figure 3. Cross-section image of ZCS at T4Dfor 10
hours



