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Thermal/Mechanical Properties of Hafnium Carbide Coatings on
Carbon-Carbon Composites

So-dam Choi*, Hyoung-IL Seo*, Byung-Joo Lim**, lhn Cheol Sihn**, Jung Min Lee***,
Jong Kyoo Park***, Kee Sung Lee*"

ABSTRACT: This study investigates thermal and mechanical characterization of Hafnium carbide coating on the C-C
composites. The hafnium carbide coatings by vacuum plasma spray on the C/C-SiC composites are prepared to
evaluate oxidation and wear resistance. We perform the thermal durability tests by thermal cycling at 1200°C for
10cycles in air and investigates the weight change of each cycle. We also evaluate the wear and indentation behavior
using tungsten carbide ball indenter as a mechanical evaluation. As a result, the HfC coating is beneficial to reduce of
weight loss during thermal cycling test and improve the elastic property of C/C-SiC composite. Especially, the HfC
coating improves the wear resistance of C/C-SiC composite.
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Fig. 1. Mechanical characterizations used in this study; (a) wear
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Fig. 2. Thermal characterization in this study. The repetitive
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2, 0.1 mm/min®] &= P = 1000 N7}4] 3152 7}8}al &
% shgol maeAub 2o SEE e A +
] Z} s}=ujc} A XOPZ]] (extensometer)i tﬂ-.—]é =451

A8l AL %%‘ Pvﬂr il *‘ﬂr %kee O%L Zﬂ”o}oﬂ
L Aozl 9] ol & Fal A T3 A1 (Relative
elastic modulus)& AAFslo] vlal BEA45} T}

57| 9 Atstd ol ot FA WL of R 5 ESHY]
A8l 27tE = (FY 7 7FE_% 1600°C, op 7k 4k

)E AHE-Sho] Fig 29} -2 dA AAE R Al S 3
0}@“3} T4 A2 Absto] o3t whdS WhR|shar Fol Al
ol AL 7FeA =5 57] 918l AEo] YFuv =
7H Woll o] Fdtoll AR = w5 st om dFu; &
e =713}t 5°C/min®] £ =2 1200°Ce] =74 %
AF AL 2 F 2o =g o= 1AXF 59 A%
7, A S 2HZ o] galo] ool so] Ao
2 FUAAT o] Aol 2L o] 22 T o) 1040]2
7]].11 Eola-]- H]—m oz 7].0%4_ :Lu-] o E]_}E_o]_oﬂ e} 1:::1 71— y\}.
o] Zujrk mzolz s YA & FAS FAHsk F

71]%33]—%

rfo

wol Feolng FYslsit

olsfol 4 8lzis BSHEE Y5 e CICSC Bl
A 2= “No-coating”© &2, 3}ZF EFSHE-S FHSF C/C-SiC
EH3A 7= “HfC-coating” 0 2 #7|3}ith

3. 2t ¥ nH
A7 AH BAH7IE 93 R C/C-SIC B =
9] g4 HE tlolof2t A E|(diamond saw)&E AT & &
olste] 1 9 Feku| Aoz st /\} S Fig. 3
e ¢t ALSE 9 Yobe A SRALS &
AWFA 0 2 1204 Q] AlA A EE uln
—4§ stsoll Agst7] A Add e 29
d0] uf 25k 2 o:];Loﬂ/q AZ3 THSE2 Fig
A Hz kel o] SRS ol A = vl 2
spmol el hEgel sk Zo] gl o

>,\1

i 2



Thermal/Mechanical Properties of Hafnium Carbide Coatings on Carbon-Carbon Composites 263

Fig. 3. Optical micrograph showing the section view of HfC-
coated C/C-SiC composite
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Fig. 4. Friction coefficient (a) and wear loss (b) of HfC-coated
composite comparing with no-coating
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Fig. 6. The load-displacement curve of ball indentation at P =
1000 N using WC r = 3.18 mm for HfC-coated and no-
coated composite
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