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ABSTRACT SiC¢/TC17 composites were fabricated by a method of precursor wire with magnetron
sputtering using a vacuum hot pressing (VHP) process and then exposed in vacuum at 973, 1023,
1073 and 1123 K for different times, respectively. The results show that element diffusions include
interdiffusion caused by interfacial reaction and concentration gradient, and phase transformation
diffusion in matrix. C and Ti mainly carry on reaction diffusion which is the reason of formation and
growing up of reaction layer. Si, Al, Mo, Cr, Zr and Sn carry on downhill diffusion at interface of
C—coating layer and reaction layer, but this type of diffusion is not obvious. Phase transformation
diffusion in matrix lead to that Al diffuse to o phase, Mo and Cr diffuse to 8 phase, and Sn diffuse to
TisAlC, so the interfacial interdiffusions of these elements is suppressed. The results of the interfacial
thermal stability show that the activation energy of reaction lay growing up is 138 kJ/mol, and the
interface of SiC¢/TC17 composite is stable for long time while it is used not above 973 K.
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Fig.1 Cross—section of SiC¢/TC17 precursor wire and the
selected positions 1—5 of EDS quantitative analysis
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Table 1 EDS quantitative analysis results of element contents of the five positions in Fig.1
(mass fraction, %)
Position C Si Ti Al Mo Cr Zr Sn Total

1 40.01 59.99 - - - - - - 100.00
2 82.66 17.34 - - - - - - 100.00
3 - - 85.55 5.56 1.57 4.36 1.42 1.55 100.00
4 - - 85.32 5.42 1.84 4.18 1.57 1.67 100.00
5 - - 85.68 5.71 1.38 4.18 1.33 1.72 100.00
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Fig.2 SEM image of interfacial region in as—processed
SiC¢/TC17 composite
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Increasing of element content

B 4 SiC;/TC17 ZEFEHAESHE BN B-FBM EPMA JTRE 31
Fig.4 Backscatter electron image (a) and EPMA element maps of Ti (b), Al (c), Si (d), Mo (e), Zr (f), C (g), Cr
(h) and Sn (i) in as—processed SiC¢/TC17 composites
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Fig.5 Interfacial reaction layer and matrix morphologies in SiC¢/TC17 composite of as—processed sample (a), and
samples after thermal exposure for 300 h (b), 500 h (c) and 700 h (d) at 1073 K
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Table 2 EPMA element quantitative results of some phases in SiC¢/TC17 composites matrix exposed

at 1073 K for 700 h

(atomic fraction, %)

Precipitated phase in matrix C Si Ti Al Mo Cr Zr Sn
White particle (TiC) 23.98 0.19 69.29 3.90 0.49 0.91 0.67 0.57
Polygon in « 14.00 0.05 64.56 18.82 0.04 0.08 0.70 1.75

phase (Ti3AlIC)
a phase 3.62 0.06 82.86 11.37 0.18 0.51 0.85 0.55
B phase 2.73 0.06 79.59 6.65 3.05 6.74 0.79 0.39

tion layer

Increasing of element content

6 SiC¢/TC17 ZAMEHE 1073 K £ 700 h RS M H B BT EPMA STRE M
Fig.6 Backscatter electron image (a) and EPMA element maps of Ti (b), Al (c), Si (d), Mo (e), Zr (f), C (g), Cr
(h) and Sn (i) in SiC¢/TC17 composites after thermal exposal at 1073 K for 700 h
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Fig.9 Element diffusion paths of SiC¢/TC17 composites in the process of hot pressing (a) and thermal exposure

at 1073 K (b, c, d)
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Table 3 Thicknesses of interfacial reaction layer and residual C—coating layer after thermal exposing

Temperature, K = Thickness of interfacial reaction layer, pm

Thickness of residual C—coating layer, pm

300 h 500 h 700 h 1000 h 300 h 500 h 700 h 1000 h
973 0.71 0.83 0.96 1.05 2.21 2.15 2.14 2.03
1023 0.93 1.12 1.34 1.48 2.06 2.08 2.08 2.01
1073 1.17 1.42 2.32 2.51 2.00 1.95 1.66 1.43
1123 1.53 3.27 3.23 3.48 1.96 1.15 0.97 0.83
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[T OIS &2 O A VA € 3 A A =5,
B REERE, & C il Ti P8 E82H; TR E
BAEE(E Si, Al, Mo, Cr, Zr #1 Sn 7£ C |2/ RN ERE X
BT TR, (BB RN, B AR RO A
HY HOER —E e, SEORE YRR KR
KB TCRY BEERINE, Rl &X FE&80EK Al Mo #
Cr, i HY B 5 & B MR EH 7 34T, T Sn 4]
Tiz AlC FmEB AL E.

(2) SiC¢/TCLT AR R R Z K RS RES
138 kJ/mol, £ 973 K % 1000 h #2&)5, C E
T BINAE, ZAPRLATEZE 973 K KU FHRE R K
FEH.
Bk
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