F40 % 4 A % H Vol.40  No.4
2004 4 4 B 359362 ur ACTA METALLURGICA SINICA Apr. 2004 pp.359-362

WATSEX SiC i /& Ti-6A1-4V RiMALRRYZ0 *

FEE XA LHEMK kigE O
(hE Rl 2B BT AT, YR 110016)

¥ OB AWBERehETE SiC g i TI-6A-4V B MRk, FEUPREE —2n, VIREEM T E5URE %
BRI R AR WIS LR Z SARS S0 Pmisk. REEAET Ti-6AI4V, IR ZEEF M55, REP R
Sk A 20--50 nm, K o—T1 @iz,

XURE) HOET A MR, BRI, SIC Ak, L, HE
4:@5;5};&? TG146.2 XHFRIRE A XEHS 0412-1961(2004)04—-0359--04

EFFECTS OF SPUTTERING PARAMETER ON THE
MICROSTRUCTURE OF Ti-6Al-4V
COATING ON SiC FIBRE

WANG Yumin, FU Yuechun, SHI Nanlin, ZHANG Dezhi, YANG Ru:
[nstitute of Metal Research, The Chinese Academy of Sciences, Shenyang 110016

Correspondent: YANG Rui, professor, Tel: (024)25898831, E-mail: ryang@imr.ac.cn
Manuscript received 2003-02-24, in revised form 2003-10-22

ABSTRACT The effects of sputtering parameters on the microstructure of Ti-6A1-4V coating on
SiC(f) prepared by magnetron sputtering were studied. The results show that the deposition rate
is related to the working pressure at a given power density. The morphology of the deposited layer
and its binding with the fibre are dependent on temperature. The composition of the coat is close
to Ti-6A1-4V, and is uniform throughout the thickness of the coat. The deposited layer consists of
crystallites with nonequilibrium hep structure with grain size of 20—50 nm. The interface between SiC
fibre and Ti-6A1-4V coating was investigated by scanning electron microcopy and energy dispersive
X-ray spectroscopy. The examination reveals no chemical reaction at the fibre—coat interface which is
in nature a sharp interface formed by bonding of the two substances.

KEY WORDS titanium matrix composite, magnetron sputtering, SiC fibre, precursor wire, coat

Hios HIRAAE R ARN E BEREEM R EM 3 # I - 44 - 5 (FFF), ek sy
W, TR E S TR, ki, Ti A& Ni&  (MCM) MgEEM R4 (MCF)?. Ha FFF
FRR A RGN DT R IR, B ER R USRI A, A bR R AT G IR B RO L
Wik EERENRATEL, DO S L TIERE AR e HWm%%iﬂﬁﬁ-lWﬂle%mﬁﬂ#%
umg« VELE SiC #F4ied Ti 8 MBS FHRMHRHAR Bl s ms b T e . Xy hg

AEslmA R — A R R SIC SFgERA SR RS AFRAMEER R, SRR ERE, o Ti 44
&,mLﬁ PR IR B, PO AT SRR XA S U RS G, T LML 3B f B
M, BT FER AR R IR, R BT RI I TR RIgRAL. IEESER SR (PVD) & &M
HERL i, etk SiC 4F4iiein Ti BE SW R E  SaEm sl 2 aE W gl b iy
BT AN, B TR AT WSRO 47 4 b, HSEIEZZ (MCF), ST HhJE

HAETH & SIC(f)/ Ti MR SFr R TRk EERR AU A& E & MR RO, LefdHEt

FElf, B AOPPRIEREECE. ORI TR A AR A

TR H AR R A0 R0k 1, AR Y R I

IR B 2003-02-24, dFIE kI E R 2003-10-22 Filil#s SiC(f)/Ti-6A1-4V SLuk42, JExTEEERIER.

fEm s O EEL B, 1971 &k, Mtk sEWM BRI, DA R ST T MR A B



360 %

&

FUS
5

i1 40%

1 SCEEAZE

F B o E R B g IR 0 A TR AR R R BRIR IR Y
SiC #F4. H.E %% 107 pm, |ERKT 3000 MPa, f#
1N 400 GPa, B EEEEHITE 0.5 pm 7547, B2
BERH R0 H O LB T 48 Ti-6A1-4V & &5
MR, H A E BB & TR TIH] B RO B PG
TR A SIC #74E B Ti-6A1-4V, 4 SiC(f)/Ti-
6A1-4V 5 & BRIk,

fH S-360 i H B iHEE (SEM) MEE SHEL
IRAZFRIMA SR, RAHAHE D/max-—rA B X §H£-A7
GHY (CuK,, &4, EHE 50 kV, &8 100 mA) 4
TR 5 A9 FE LA
2 TRERRITRR
2.1 IESEMAREENRIRE

TSI A SiC AR Im ISR E—2 Ti-
6AI-4V jil2, B3] SiC(f)/Ti-6A1-4V Eiksz, KA
SEM W HRmA R, A 1 R (EEEEE 260 C,
LES 0.8 Pa | KGTThE 2560 W). 153 /0K
22k Ti-6AL-4V RIZEEHS). K 2 RUIKEE N
2.78 W /cm? i, iR AEE TR SUE S (kA B 2e. E R

ATLLE , TIRUE AR LR SEMTHETTHE R, 15 0.8 Pa
MfUTikFloR, MHE TEN RIS mRER. XEEA
& R EAETHE, e T E dREL, R
PR LARHE N, TRSTARIRG I, MRGhEERE S, (HE MR

RSN P LR N DLk | S G CIEA T 10 WE-a:c Fus
CTEUR, M R TR R
2.2 SEIRLEEEERITIR

st ek, PSSR T AL B LT 3
B Bl (1) BPARTR. HEeE B N SRRk

T 3 (2) Wkt R. T T BONLE A LS T R
silkEE k. (3) Ostwald FJfitfe [l

Ostwald 7 Jf#9 H AT e 4 S U IR sl
R SCTARRIA — SRS H, il 3 R, DLk 3 fF
AL AT HETE AR L R o A AT X B B A R — P Y
PR RIRR.

WEE PURRBYEST, SR RGeS R, s A
Wrsg i, SE R R AT T TR R M A R A R AR
TURUE R, R AR E A, WM fER)5 5
FURYTRELE 2 Aty 12 3 o aliE Wit & IR (IR
AL R & B AR IR I ARG, AR . X i
SEZ RIS, bR AEE A B,
T R E AR T RPURIR Tl e i i, %
[ET TR 91 W A7 R R AN R L (M ST D S s o
RIS A VYRR SR, T8 TR A R R R ) B
AR B EEHPYE T RN T, SR
A TITES T T T G 0 7 AR AR SR A E R VR . B IR T Ik
PRMANST Sy, HERIY B ) SRR, EIFNHIER
AR TR .

32

30 -
£ -
E
£ 28 - /
c
% 26 n
= |
o
£ 24t \\\
2
2 .
@ 22F

20

]
18 .
0 1 10
Pressure of Ar, Pa
B2 IR S R X A

Fig.2 Relationship between Ar pressure and sputtering
rate for Ti-6A1-4V coated SiC(f)

Bl 1 SiC(f)/Ti-6Al-4V iR B#E T SEM BR A

Fig.1 Cross—sectional SEM micrograph of Ti-6Al-4V
coated SiC fibres (fixed by epoxy resin) in the as—

deposited condition of 260 C, 0.8 Pa and 2560 W
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Fig.3 High magnified SEM image of the longitudinal sec-
tion of the Ti-6AI-4V coating
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Fig.4 SEM images of the coat surface obtained at fibre
temperature of 25 C (a) and 260 C (b)
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Fig.5 SEM images of SiC(f)/Ti-6Al-4V precursor wire ob-
tained at fibre temperature of 25 C (a), part of coat

falling off and a large crack appearing and 260 C
(b), a better bind between the fibre and the coating
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Fig.6 Radial concentration profiles of Ti, Al and V across

an as—deposited coat layer
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Fig.7 XRD pattern of Ti-6A1-4V coated SiC(f) in the as—

deposited condition
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