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A Study on Improvement of the Ablation Resistance of Two Types of the

Carbon/Carbon Composites by HfC Coating

Bo-Ram Kang*, Ho-Seok Kim*, Phil-Yong Oh*, Seong-Man Choi*f

ABSTRACT: In this study, HfC was coated on two types of carbon/carbon composites coated with SiC by vacuum
plasma spraying(VPS). The experiment was performed using a plasma wind tunnel with heat flux of 5.06 MW/m? for
120 s heat flux before and after the coating. The mass ablation rate was calculated through the mass change before
and after the test, and the length change was measured by using calipers and high speed camera. The oxidation/
ablation behavior were observed by FE-SEM with EDS analysis of the specimens cross section. The plasma wind
tunnel test results showed that the coated specimens had low weight loss and length change, and high oxidation/
ablation resistance. However, two types of the specimens tested under the same conditions were different in the
ablation behavior and ablation rate, and it was evaluated that the cylindrical type had higher oxidation/ablation
resistance.
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Fig. 1. HfC coating process
Table 1. Details of VPS parameters
Content Parameters
Spraying current (A) 600
Ar (NLPM) 35
H, (NLPM) 10
Chamber pressure(mbar) 50
Spraying distance (mm) 350
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Fig. 2. Schematic of PWT test set-up

2.2 LiAsLHAORE AE

HEF, g 44 e IR A 2 S e
¢} ST Hlo| BTt FEE B /EAESA S 5,06 MW/m?
O] Af&ol 12025t mE A A &7 2HE 0] 8510
MAZrO R Belznt % 9 A7k w2 AHe] Auiz
2o pEalglct Fg 20 Uebdl vl o] 1.8
(Lumasense, Impact ISR 6(MB30))E- o]-8-3}o] A|HS| £
LEE 2Rs A0 BUEE 274 A AHe] FyRen
B A7 3 mm oY &2 AT 4= JE2E 1A E 1A}
k. vl 2 e ARESIROH, Al IS = E] 200 mm
7h E= 3ol Akt Al o] 2715 Eek=nt 59
A 7B Hef 2HA sko Alshs 59 Al W HAA7E =
gtznt f5of #EE 5 A skl

A A/ AR AFS SA st AgAES

AALSFE A A 8] 3 A9} 1147w 2}(High Speed Camera;
HSO) &2 Al A/$ Al H S 7] Eol& S sto 2ol
A8 v al A3}t 11471 2k= Phortron Fastcam
SA2m glo] AFR-E| Qi) Algo 5%]‘@'_]‘ XJ]_Q_E_ EA=RS]
/\]Jﬂ S &]/ﬂ- Bﬂi 37]-]11\] ;(ﬂ)q— ]-0:1 E‘_]'—E,—
o= et ik Al E 3} H s 71] A

AlH o] Fef=uto] ke H = &
stof ZAakch AR 47 E Bepzutol] g E7] A}
Aol hmd Fof ol xolx 2 A2 247
srof A} ® ZolE Faisic.

O

s
o 3

3.

my
icl]

3.1 sl=x7Hjo|E ZE

FY59 7 2 AAES Ssh] A8 2/ A5 Al
FUATr 2 Aot TS dnlsto] FE-SEMo| o]

[e]

qe
£ =43}9t}. Fig. 3(a)= BH1d

A o) =AY 9o sk}
vto] =5 FE Al H o) thrlo]u|z] o] T (b) YEY =
A 9o]) sk g hulo] =5 FYFE A o] Tho]n] o]
ok F @A B 100 um o] 4ke] AT £AR EEol
B elon: Fig. 30, (@el et o] 293 44

_‘Z
J

et 2ol Bhn FAHeE 9
Zhe0] of3) Be o] %Eﬂl 8l el s

Fig. 3. Cross-sectional FE-SEM images of HfC-coated C/C-SiC
composites: (a), (c) the hemispherical specimen, (b), (d)
the cylindrical specimen
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Fig. 4. Thermal conductivity of the C/C composite and HfC
coated C/C-SiC composite
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Fig. 6. Surface temperature variation of specimens during PWT
test
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Fig. 8. Cross-sectional FE-SEM images of HfC-coated C/C-SiC
composites; (a), () and (e) the hemispherical specimen
and (b), (d) and (f) the cylindrical specimen
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