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Abstract: Fiber coating is an effective way to resolve the interface problems of CVD SiC fiber reinforced composites.
The technology is introduced through three aspects; the selection principles of coating, the category of coating and the
fabrications of coating. Some typical coatings are paid more attention to. At last, some shortages in the present research
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of this area are summarized; the direction of further research is also predicted.
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Table 1 Some fabricating methods of fiber coatings
Coating Fafl rei;a;;“g Thi/C:;ess References
C CVD 3~5 [22]
TiB, CVD 0.6~1.9 [7]
B,C CVD 2~3 [13]
C/TiB, CVD 1.0/1.0 [15]
C/Ni Ekig:i;ﬁng 0.1/1.0 [17]
Ag/Ta PVD 2/5 [23]
Cu/Ta PVD 1.2/1.6 [16]
Si0,/AL,0, OIZrl]d:tll;ign; 0.5/1~2 [19]
C/TiC/Ti PVD 3/0.8/2 [21]
T/Y/T PVD 0.05/2/1.5 [20]
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Fig. 3 TEM micrographs of the interfacial reaction zone of SiC,/

Ti-6Al-4V with carbon coating on surface of SiC fiber



36 Hh [ BRI R

F29 %

Y. C.Fu 28I & T SiC 4R EA CHREMEHE C R
WEIEOL N SiC/Ti-6A1-4V & 488} AL RS S8 B, |
FH(118.2 £4.24) MPa, Tif5% K(230 £6.28) MPa, X
W C B2 BB T 21 40 B R A ) AL w45 4 5
TR 45 T EE i B R B S ANk ) g 2k
BRI, (RSP EERE, TTREAA IR M 2k
Bk,

4.2 C[TB, %2

SiC A4 R C/TiB, P Wk B &4 TiB, g 2
Benli B AR, K L Choy SFEXJ TiB, IR R #AT
THIS, MR RFY], B0 TiB, IR B 7EHIL
EF Y PN H A ST BB T R IR AT, SR MR 2 A 4 A
R Bk 22 BOR LI 5 R A SR AR L T ORI 55 17 T Ik 41 44
poag el AE TiB, R 5 SiC A4k — 2 ¢, Wnf
PABCE SRR 7, BH AR AT 4R 58 B (O RRA%, R o %
YEH TiB, ¥ 2% S R 0 A BARFVE . 7 Sigmal240
FUERATX— W ERER, AN XA R WA
NEIERE, BB JCE e iR 00T 2 M TiB, 2 i) 3
Y80, FEAEANIE AR TiB, 5] & A
sofnpy Tl AR s, WIS B TR
A E, MR E A .

4.3 CulTa B

S.Q. GUOZR M T CwTa WAB®RE, th TiZk
JRRTE SCS-6 LF 4 R TR 7, i SCS -6 W E &A7F7E
— 2 CWZ, Bl D HIA N R C/Cu/Ta 4L
BEGE. WINTNEEIRIZR SCS -6 A4 sr Ti 2
BA B (SIC/Cu/Ta/Ti - 15 - 3) 5% B % BBk
(SiC/Ti-15 -3)fHH, AT AT 71 v 2 R
FEFA N . M ERE AR, Ti ] SCS IR E MY 4L
ZBNBHAT, T C SRR Z 520, Cu R Ta £1[F
P EEEA T SCS B MER S, FHEihIse£nrEm
PEREEWE 4 R, Cuw/Ta iR RSN T A
MBS IR I 1 MG S A T R RE B RO, ARERS
INEg X — % . XN Cu Fl Ta TR KRBT HFEAT

SCS ' Reaction
Fiber Coating \ Layer. Matrix
C,Si

o
=3
B

iy

&k
He
&k
He

1
1
CulTa 1
Coating | Ti
cuTa ! cuTa |
L
, Si,C, /| sic, Cu,Ta,C,Si,
Si,C TiCuTa|/ / | TiCu,Ta Ti,V,Sn,AlLCr,

H4  SiC/Cuw/Ta/Ti-15 -3 AR F AL A SITR A Bon 2 A
Fig. 4 Schematic diagram of the diffusion behaviour of alloying
elements near the interface of SiC/Cu/Ta/Ti - 15 -3

Bk, HART Ti B Boa §54E . Ag/Ta XK B AFTE
BRIV : TafERiRE B-TI MG EITE, EMIEKY
S G IR A R R TR RO TR 4 Y B-Ti A,
13- TiAH X 3580 3o 884478 T 7] DA BRI R B R AR 1 ) o
4.4 TNTEESERE

X EEA GG E SR, RERMIEE %
HRAEH R S rkRe b, A AR A LR A T R
ZPERE . IER M TR BRI A PRGN RN [ ) 2
AERY B K, Bhaskar S. Majumdar $& H T —Fp 37 09 41 )2 14
Z, Bl. Ti-Y-Ti(TYT)™', TYT % 2T PVD =01t
HIERMLRIER SIC A4 L, 3 ZEEMNEEI35
RE0.05, 2, 1.5 pm, H, REWTIERATS
SiC I AT SR A 45 G, BB R T J&—Bh 52N I P R
M4E, WEEE RENEN T Ti 5 SiC /R
WlE—EREE, HEEERERREHEMMNBENT
K, NAEFEMSIC AHRENLEHITH REAY
BRESRRE, FHAS Ti TR APHE IR SiC 4483k
ERIYHL, B Y R B E R MR RRIL, AT
P HB Y RAEN TR R E, Y IrBEA R
PRI AR 1 748 ] DAY /N A S B A R 1 4 b i i SR
BHRFEAME R ARSE B RINEM T LR
N FRPIE R, LIS SR ] L A
ZEN UG . LPRAY LKA Rt IR IR B AR 1n) ek
ReflLF SCS -6 #44k, HANAETEUEMHT .

5 HFHEREMEZRED

5.1 HFEEHE

BT CVD ik SiC £F 477 [ B 75 5 55 i B s 1) L
B, T R AR A A R xR AT T
g1, HE R SRR E BN AR CVD 3k SiC 4
YA BRI BB, RS, BAE = R
L SEAMFAEM Y, OLE T R A DS HGE e
A, R ANR B WU TR AR C IRZEH BC, IRE.
FAT I8 AR B 4 2 70 41 4 1 RE AN 58 02 & R R
e ATRBIMEZEN, ZERENHRAABNE S
MRIRR R T, BATEZMESERA. YK E
WER ST R8 8 Ok 27 5 b iR
AT X E AR RE A K AR VL A R R S
WA, QL WA 2403 2 U5 B8 e il 1
BB B, AR N AR ; OB LSRRI
THH G R TR BT
5.2 REHBHH

EH, X2 R R A B 5 00 2 B8 ] BELAS &2 A A1
BRI ER RS S R A R . KPR, &



34

ZEE RS, CVD 3 SiC #4102 HsE 37

JRIEZE 0 BB E SR 2 om i B e s R, K,
RIERIZBARTER B E SRR RN, 582 0] LIXT 2
Rl SiC A4 BRI AR, A HE ™ # i fE Sic £
HFHEBENAGEHEE%RE. I F. Fromentin 5
EIF & H— Pl Bk 3 5 & 1 RE & 00 o st
R. A. Sanguinetti Ferreira 25 W76 My K 73 2 5t B, PR
B — Fh FR R % 2 IR /45 K 1% )2 ( Continuous Binder/
Power Coating, CBPC) i & 5 et , FRPR RS
fEBE CVD ¥k SIiC 27 4 38 52 2058 i 4k TP A L8R
AN EE G TR ZARY S SN, SR TE A TR RN AR A
FRARREH B R B R EEEA R
SIiC T4 B A M EHME S T2 58 AR, IRB A4 i
LEgEVERERD] T E RRMER . R TR ST 4En A A
PEEER, A DGE AR B kg . e B E N
H T A SREREFEE ST, WA T 55—
LA o

6 4% i&

WERNL S KA AR — A IS B3R Tk B
5, B4, BRELZEMEH SRR, B EE
MERAMMEAEA, 7Rt Eabhri & R —
BIR T, MR LBk, LIBIABIEREAY R RIL
o R KR BRBIAF R 2FHREN, LIRE
AR R RS R A Z B B JE o L SR AL UL AT
RE A BT IR BArRSE Bl MRS IR DT 00 A
WA, S RRIMEMEE SRR R

BE T References

[1] Hu Baoquan ( # {4 ), Niu Jinchuan (4 % )il ). Advanced
Composite Materials ( g3 & & # %) [M]. Beijing: National
Defense Industry Press, 2006.

[2] GuoZ X, Derby B. Solid-State Fabrication and Interfaces of Fi-
bre Reinforced Metal Matrix Composites[ J]. Progress in Materials
Science, 1995, 39; 411 —495.

[3] Yang Rui(#% 4%), Shi Nanlin (AREH), Wang Yumin ( TR
), et al. SICEHAERHKEE SRR HARII]. Tianium
Industry Progress(k Tl #EE), 2005, 22(5); 32 -36.

[4] Liu Haiwei ( X ¥ &), Yang Yangqing ( 1% #E & ), Zhang
Rongjun (FKZRZE) , et al. CVD BRI 2T SiC £ 4 M RE 1) 3%
Wi [J]. Mechanical Science and Technology ( L% ¥l % 5 #&
AR), 2007, 26(10); 1374 -1 376.

[5] Guo S Q, Kagawa Y, Tanaka Y. Microstructure and Role of
Outermost Coating for Tensile Strength of SiC Fiber [ J]. Acta
Metallurgica et Materialia, 1998, 46(14) ; 4 941 —4 954,

[6] LuoKun(% #), Shi Nanlin( AFEAE), Wen Zhongsheng( SC
ER), et ol FIHL Ik 32 E AL FE T VR A B ORIE SIC AR 4

[J]. Chinese Journey of Materials Research (#f FLBF X #4R) ,
2000, 14(6): 670 —672.

[7] Choy KL, Durodola J E, Derby B, et al. Effect of TiB,, TiC
and TiN Protective Coatings on Tensile Strength and Fracture
Behaviour of SiC Monofilament fibres [ J]. Composites, 1995,
26; 531 -539.

[8] Yang Yanqing (1% #E¥5 ), Ma Zhijun( &35 %), Lii Xianghong
(B#EM), e al. Studies on Interface of SiC,/Ti-6Al4V Com-
posites[ J|. Rare Metal Materials and Engineering ( ¥ A 4 J& ¥
#5TH), 2006, 35(1); 301 -304.

[9] Yuan Meini( JRH§4E), Yang Yanqing(#%#EH ), Ma Zhijun( I,
BE), etal. SiCLFUEIESRE RS A0 R 98 BERF 5T 3 R
[J]. Rare Metal Materials and Engineering( i H&BHM K 5T
), 2007, 36(6); 1115-1 118.

[10] Nathan M, Ahearn J S. Interfacial Reactions in Ti/SiC Layered
Films with and without Thin Diffusion Barriers [ J]. Materials
Science and Engineering, 1990, Al126; 225.

[11] Bilba K, Manaud J P, Petitcorps Y L, et al. Investigation of
Barrier Coatings on SiC Monofilaments for Use in Titanium-Based
Composites [ J |. Materials Science and Engineering, 1991,
Al35; 141 - 144.

[12] Kieschke R R, Clyne T W. Development of a Diffusion Barrier
for SiC Monofilaments in Titanium [ J]. Materials Science and
Engineering, 1990, A135. 145.

[13] Cai Shan(2¢ #2), Li Zhanyi (25 —), Dong Yan (¥
WE), et al. SiC &4 CVD BRETE5E[T]. Journal of Aero-
nautical Materials ({25 k1 RI2248) , 2006, 26 (2); 23 -27.

[14] Kieschke R R, Somckh R E, Clyne T W. Sputter Deposited Bar-
rier Coatings on SiC Monofilaments for use in Reactive Metallic Ma-
trices, Optimisation of Barrier Structure[ J1. Acta Metallurgica of
Materials, 1991, 39(4); 427 —435.

[15] Shatwell R A. Fibre-Matrix Interfaces in Titanium Matrix Com-
posites Made with Sigma Monofilament [ J]. Materials Science
and Engineering, 1999, A259; 162 -170.

[16] Shugi Guo, Yutaka Kagwaa. Effect of Cu/Ta Duplex Metal
Coating on Interface Characterization in SiC Fibre-Reinforced Ti

- 15wt% V -3wt% Cr-3wt% Al -3wt% Sn Matrix Compos-
ite[ J]. Philosophical Magazine A, 2000, 80, (2): 389
-409.

[17] Guo S Q, Kagawa Y, Fukushima A, et al. Interface Charac-
terization of Duplex Metal-Coated SiC Fiber-Reinforced Ti — 15 —
3 Matrix Composites [ J]. Metallurgical and Materials Transac-
tions, 1999, A30. 653 —666.

[18] Lin Haitao( #k#%¥% ), Shi Nanlin( A EgHK), Sun Chao( #h
M), eral. SiCEFAEREY R REN SIC/NL ZE S48
PR N[ T]. Aca Metallurgica Sinica (& J&“#41) ,
2007, 43(4); 444 —448.

[19] Choy K L. Functionally Graded Coatings on SiC Fibres for Pro-

tection in Ti-Based Metal Matrix Composites[ J]. Scripta Materi-



38 Hh [ BRI R F29 %

alia, 1996, 34(11). 1753 -1 758. 2006, A426; 278 —282.

[20] Bhaskap S. Development and Characterization of New Coatings [26] Choy K L, Derby B. Evaluation of the Efficiency of TiB, and
for Improved Balance of Mechanical Properties of Titanium Matrix TiC as Protective Coatings for SiC Monofilament in Titanium-
Composites [ J ]. Materials Science and Engineering, 1999, Based Composites[ J]. Journal of Materials Science, 1994, 29
A259; 171 - 188. (14): 3774 -3 780.

[21] Kyeong H O, Patick S. Chemical Interaction between Sigma [27] Fan Z, Guo Z X, Cantor B, et al. The Kinetics and Mecha-
11401 SiC Fibre and Ti-6Al4V[]J]. Scripta Materialia, 2001, nism of Interfacial Reaction in Sigma Fibre-Reinforced Ti MMCs
44, 607 -612. [J]. Composites, 1997, 28A(2): 131 - 140.

[22] Yang J M. Effect of Fiber Coating on the Fracture and Fatigue [28] Guo Z X, Derby B. Stabilisation of TiB_-Coated SiC Fibres by
Resistance of SCS — 6/Tiz Al Composites[ J]. Acta Metallurgica Nitridation[ J]. Seripta Materialia, 1998, 38 (11);: 1 629 -
of Materials, 1995, 43(7) . 2 581 -2 587. 1634.

[23] Cheng T T, Jones I P, Shatwell R A. The Microstructure of [29] May P W, Rego C A, Ashfold M N R. CVD Diamond-Coated Fi-
Sigma SiC Fbres[ J]. Materials Science and Engineering, 1999, bres[J]. Diamond and Related Materials, 1995(4); 794 -797.
A260; 139 — 145. [30] Duda C, Arview C, Fromentin J F, et al. Microstructural

[24] Ning X J, Pirouz P. The Microstructure of SCS — 6 SiC Fiber Characterization of Liquid Route Processed Ti 6242 Coating of
[J]. Materials Research Society, 1991, 6 (10): 2 234 - SCS - 6 Filament[ J]. Composites, 2004, A35; 511 -517.

2 248. [31] Sanguinetti Ferreira R A, Arvieu C, Guillaume B, et al. Tita-

[25] FuYC, ShiNL, ZhangD Z, et al. Effect of C Coating on the nium Matrix Composites Processed by Continuous Binder-Powder
Interfacial Microstructure and Properties of SiC Fiber-Reinforced Coating: An Altemnative Fabrication Route [ J]. Composites,
Ti Matrix Composites [ J]. Materials Science and Engineering 2006, A37; 1831 -1 836.

v 3G B DR AR A S5 R 0 s IR C90

UL H, WL RIS AR B L AR RS & B 5 b /N 4 K A 45 A Y B i €0, R R R
2010 4 49 55 1 MRG0 e E PR i) b, 0T 02 R0 Bus e, shE T ERRE AR R E .

I FVRR A KA phy T R A ) 48 R 0 A B TR A AR —— K FH RE B9 R LA B — AR K EL T BRI A 40
AEWCHEZMORANE, TR 7R EER KU GRS EEUF 62 B AR C0 B8R B A 41K
EEH, B8 0.7 nm, KEHN L1 nm, 2 DSh®EXMRME, $0E 8 B MREA=TPRENE. HERH.
KERM . SMERNE AR E/NRAKE . CIRIER S WIS BR K BN 5E, A5 B3 30 5 06 0 50 BE B 40 K
IR E YRR, fENETAOR, RS IR T .

B2, WA A Y R A WU B REF b P UL R B0 RRE, A0SR {3 3 A BLAY KA R €90, T B R A
KPHBERIAZE . A PR B RE R ke B AT LUK R BDC AL UG, AP g i s it st so M, S54%
Sab e Yt R m Il Tl AR PHAE R AT L, IR TR R . AR IRRE. FTRIEAE, SRR K
REFIRI B WM ARITI o 75— T, AGE A aE F AR A8 Bl 7 T AR A R BEE 1 T 20R0 H 220 BL T B R #
AN, ANRREEBVH B R, N SRR HE A B T aCF IS (U SRR E R H R A S5t RO R A i 2 P RE, 10K
RA A ENNE T HEMR 2 —. §ls B RE MR — AT, B ICHRE 09 A BERR R A — s PR B I TR
B, X ELARGE MK AR CO0 & BRI G Bl IR BB R AR AT 10 & AR L T — S MR B

T SEEAEBOT BIWE R TR KIEO) TR S Sa MG R & Ui o0& S 88 E , AR 1E Rk & 846
N2 B B R BB S R AR BTUS E I, 7EARAR G MOFSEE T 3 Fid RN & 8 B B Gd2C2@ €92, Ca@ C94 I
Sm2@ C104 f9EERL ., KT RI T X — L5 AR B0 9 K ER A5 1 €0, 3 T, i f1E 78 £ 10 JF Rz 40 K 4K
COO Wy AN LAk BRI RE , FFHRR HAE A HLAR PHBE AN 4K L 145 140 S5 U B9 B

(# 8 F B M sE)



