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Characterizations on the Thermal Insulation of SiC Coated
Carbon-Carbon Composites

Hyoung-IL Seo*, Byung-Joo Lim**, lhn Cheol Sihn**, Soobin Bae***, Hyung-lk Lee***,
Kyoon Choi****, Kee Sung Lee*"

ABSTRACT: This study investigates the characterization on the thermal insulation properties of silicon carbide coating
on the C-C composites. The silicon carbide coatings by chemical vapor deposition on the C/C composites are
prepared to evaluate thermal resistance. Firstly, we perform the basic insulation test by thermal shock at 1350°C in air
on the C/C composite and SiC-coated C/C composite. We also performed the burner tests on the surface of the
composites at high temperatures such as 1700 and 2000°C, and the weight change after burner tests are measured. The
damages on the surface of C/C composite and SiC-coated composite are observed. As a result, the SiC coating is
beneficial to protect the C/C composite from high temperature even though damages such as defoliation, crack and
voids are observed during burner test at 2000°C.
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Fig. 1. The photograph showing sample position in the insula-
tion block

Fig. 2. The schematic diagram of basic insulation test; The
chamber moves leftward as temperature reaches at

1350°C
2ol Al 27 A2719] Fof 3= dEEES AR &, A
== T ol HAAFT A 29 ol HlEs HIAAA
31 AZ0] 5lELof = AlA] (thermocouple) & 2~3 mm 714
o] F7He 2= 2 YA A F T F Y3 o]0 LEAME
UM 2 A EE FIAIAZIA] @62 AE 39 209
2ol vlwsto 2 Ay 20 MZof o3 HHEAHS
lelsich AE UL B 452 A7sto] Boll ot 2

ol ABIE 912413) 1
o £ER $LAZ F 1A ol AME FAAR 2
3, WS AEo| 91T HANBo| Uk HEHOE o

A7, A 2 Bhe] 2uALAe ofF LEE A 39 &
=9} 37 A Zbel wheh MASHALh WA BB B
ARE A 20 A ST, o) F BIFLE B
YE HAe BEHRE 22 979 A4 20 97 A
7 23 5 A T2 A 30te] 20| vlmsig

l

221 H-|L-|M%4
Z

& st e Sl ol

470 30 mme] e oo Tha-ws Rl B
shtaw TEF wawkh BagRo] gele] 2wy

Fig. 3. The photograph showing burner test on SiC-coated C/C
composite
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Fig. 4. The results of insulation test measured on the (a) C/C
composite and (b) SiC-coated C/C composite
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Fig. 5. Temperature profiles during burner test at (a) 1700°C
and (b) 2000°C
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Fig. 6. The remnant weight after high temperature burner test

g 1700°C B 2000°CE] 2-=oflA 4 HUAAF =
TR A FAHSHE A 25k Fig. 60 WERU )l

C/C2 BAIE F&2 SiC7F TR EA] oF2 e -gha 523t

H
Aol cishf A d et Ao H, SiC-coated 2 FEA| ¥ F-22 &
Atk B 9fo) ©@ehtart SYHE St e
= 20 AT T AES] FAE AE Blask itk
1700°Ce| 7-¢- My e & FAMESE 24 gkgto, &
AES A= 9499 + 0.7%7F A23}Y AL, B AR TE
3 HalA= 99.78 + 0.12%7} ZEEFTE 20000Co) A B
A% 3 79 1700°Co]| H]5lo] A 22 ko] 7Ha st
A Bk BEA o] A9 86.26%7}, B4 AETH 2
PAll= 98.04%7} HE3FAT

ese) AnpelA] o 4 Gl uiel ol T e

o tha A, TR R Aol Hlste] 25

ol A Hom Ak AL Elat 4 9ok uhehA
2000°Ce] Lo 1B HTHL slE ke BElA 2E 5]

A6t B3 mAE Qe o

lo

bl e MBS

ot 4l
Sl A0 BAEgth ol e AMEES 2 o
TFh LA B LES ARAD oA A 2T Absh

20Y o] fEes Aztw
Fig. 78 @14 WU AR o] osto] 1700°CE] Lx0]

£

Fig. 7. The microscopes of damages on the (a) C/C composite
and (b) SiC-coated C/C composite during burner test at
1700°C

Fig. 8. The damage types observed on the SiC-coated C/C com-
posite, (a) defoliated area and (b) cracked area. The dam-
ages were formed during burner test at 1700°C
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Fig. 9. The micrographs of damages on the (a) C/C composite
and (b) SiC-coated C/C composite during burner test at
2000°C
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