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Abstract:

In this paper, the newest progress of ultra-high temperature ceramic coatings used for C/C composites was reviewed. Ultra-

high temperature ceramic coatings, mainly including boride based and carbide based ceramics, and traditional techniques for preparing these

coatings were elaborated. The present problems and further research directions of ultra-high temperature ceramic coatings for C/C composites

were also proposed.

Key words:C/C composites; UHTC; coating; preparation techniques

0 31 %

CICEGMELRAIREE . wunkE ., &Sk
DI EARIE R REE — R, HAEfEAE2000 €
DL et v ) PR RE i ol e zh H 1 k&5 & shtl
W | WA . MR E S, CICEAMRIE &HE
Tz R4 S P A v RO, HMRRROPERE
AR O A A e

SR C/CE A M EHE BRI 5 T i H T4tk K it
LN PEREE S, AT S, C/ICE AMERIGAE
DL M AR A RIS . A T RS R 2 &
JRELR, CICE AR AI T A AL P RE A 0
3*4*ﬂ%hﬂﬁ§o A e b TR T LIZE1800 TLL |

M, BAERERDTE AR R ok
EUEOQaAMﬂ%Eﬁ% J2 R T R R
B HE RS TR LRI i RE A RO R —

ﬁ@bﬂﬁJU¥lﬁwmmﬂﬁﬁéﬁ,ﬂcmgéﬁﬁ
TRHAE 8 o T B Y e )2 AU ) e W R o o R A T 45

R EHEA: 2017-03-15, BiTHHE: 2017-05-18,
ELWA: IIRAEHARERES(ZR2014IL032); IWFRE R HFFAL
B H (J16LA05) .,

BEBREA: FENIQ963-), B, f#1, iz,

&, HEAE IR IR Z R LU TR,
b e T M R TR 2 B0 2 L T B A PR, FH
X4 TR IR T e

1 AR EREMAGHRILIK

TR S . PEEELF . Ibeih%s—2
FRE S, IR )2 C R T C/CE A
EHR) B AR IR o e R R B T R S 4
JEHI LI (HIB, . ZiB,. TiB,%)FIR{LYI(TaC
HfC. ZrC%) K HE SR, A stk
g, AR IRIRRIERSE . mmw—r FIH S
R, Eﬂ%%ﬁﬁﬂtf% RIS
1.1 T EBERE

M 4 R Ak b ' R B AR ZeB, . HIB, .
TaB,%, Wi Tk iEmIEEbeE, HNAE
e 1 B e AE A P 22 R S L8 o B AAE SRR .
HR Ak 4 B Y 2 NN 58 A SiCoR 4R v K e 1)
Received date:2017-03-15 Revised date: 2017-05-18

Correspondent author:WANG Fagang(1963-), male,Ph.D., Professor.
E-mail:yuchangxin2010@163.com




$38% F6/H

FK# %. CICESHMREREMELRENMRHERE - 807 -

YrEAbtE, NG —AHSICAMY BT Lk 35 S 416
HRIRTEAPERE, T HLoT IR SR, F
SR N GO R R bR 25 T AR R S
a1z

M. PaveseS5" R HIHRHE BT HUb FEFEC/SiC
B AR & THB,-SICHZiRZ, i34
ARG B HIB,-SiCIR )2 A ROt A3 T Fe At
Bl Zid1600 CEid b G, 2R o0 Ot
FABA 2D 58 BRI A 80% . 40% .

FHSCE SRS TR IS TEC/ICE A
FHH S T ZB,~SiICEGIRZ, ERRENLI T
HEIWZREE, JEEZ5200 pm, 7E1500 T
Adba hiE, ERHRIHORFRSEEE, C/CH AR B2 4
i, AR BT ERIE N A4.25 %.

Wang Peng %R 5 (LI il & T (ZrB,-
SiC)/SiCiRJZ, K19 (a) ky(ZrB,-SiC)/SiCiE /2 K H
SEMf, REZEERARY, HEMERIA S
B S, AL T 2 fbess T 20 A H
B, AR B hiRZE 0 ¥SEMIEf .
WA, BTLLE H(ZeB,-SiC)/SiCi4 2 L Ik 45 1)
HONEGE . ERRE-PIENNRE BN %R
JETE1850 THEM200 sf5 HA R IFRTRemitEge, ¥k
JZeii Rt X ) B B e R U 1.216 mg/s, IR
JEhukReiie A S BRI U A e
1.2 i HERERE

MEIE SRR ZrC . TaC . HECERHIME S HLE
Itk s, AR A, AR
PIENE, ERL MRS RRE . ERik
YikegE, ZrCR Al RIZ N H sk iz .

Sun Wei%"EC/CHE AR H Hil & T ZeCik
2, REAERRFRLE SR B4k ZC
HIRBEAIT 2

ZrCl, +H, - ZrCl_+HCl(x =0,1,2,3) (H
HC+[C] —C,H,+1C 2)
C,H, »[C]+H, (3)
ZrCl_+[C]— ZrC+xCl 4)

Ma Xin%5" KA A DU (LPC VD),
Sy aAEA T s R ER R B DI T ZrClR 2
%] (a)(b) 43 M 7ES KPafllo0 KPa F{TARINZrCik )2
AYTEMAISAEDIE . 7£20 KPall T B ZrC R i

HERRIR I B <001>J7 ) 4K . 7E60 KPal) FB}tZrC
sPL N S EHE<110> 7 [ B 7%, #E20-40 KPafy &
sREF, BT R, REHRTE<001>FI<110>7

—_— !

E1 (ZrB,~SiC)/SiCixEHISEMER Fr"(a) R H (b) i T
Fig.1 SEM images of (ZrB,-SiC)/SiC coated graphite "
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Fig.2 The TEM images and corresponding SAED patterns for the
ZrC coatings deposited under 5 kPa (a) and 60 kPa (b)"*
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Fig.3 Schematic diagram of CVD system for ZrC ceramic coating!"”
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