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Abstract: Corrosion behavior of SiCi/SiC composites, which were prepared via molten infiltration(M1), polymer im-
pregnation and pyrolysis(PIP), and chemical vapor infiltration process(CVI), respectively, was studied by immersion in
46.5mol% LiF-11.5mol% NaF- 42.0mol% KF eutectic salt at 800°C. The evolution of phase composition and micro-
structure was characterized by X-ray diffraction and scanning el ectron microscope with energy dispersive spectrometer.
The SiC matrix of SIC/SIC composites, derived from different preparation process, has different compositions and
microstructures, leading to various compatibility with fluoride salt at high temperature. Residual free Si in MI-SiC ma-
trix and O-contained phase in PIP-SiC matrix are the weak area with worse corrosion resistance in liquid fluoride salt
and will be corroded preferentialy in terms of thermodynamic. Due to the higher purity and better crystallinity over
the MI-SiC matrix and PIP-SiC matrix, CVI-SiC matrix shows more excellent compatibility with fluoride salt at high
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temperature and has the smallest corrosion rate of 0.0445 pg/(mm?-h). Least weak area confined to the O-rich bounda-

ries between deposited layers may account for the good corrosion resistance of CVI SiC matrix.

Key words: SiC/SiC composites; preparation processing; molten fluoride salt; corrosion behavior
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Tablel SiC/SiC composites prepared by
different processes

Process MI PIP CVI
Raw materials Si + Resin PCS MTS
Architecture 3D braid Plain woven Plain woven
Interphase ~100 nm ~100 nm ~100 nm
PyC PyC PyC
Fiber volume fraction ~42% ~35% ~40%

2 FLiNaK #BRHEPRFEMERESE
Table2 Impuritiesof molten salts FLiNaK

o Metal cations Acid ions and chloride ions
Impurities
Mg Ca Al cr Fe Ni cl- NO? NO* PO3 Sern
Content/x107® 12 13 8 7 13 17 8.1 <5.0 258 <5.0 7.7
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for 100 h
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Point 1 2 3 4 5
C - 54.87 57.59 - 54.07
Si 100 45.13 42.41 100 45.93
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Fig. 3 Surface and cross-section microstructures of M1 samples (a,b) before and (c,d) after corrosion
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Fig. 5 Microstructure evolution of PIP samples: surface (a) before and (b) after corrosion, corrosion section
(c) before and (e, f) after corrosion, and (d) EDS linerscan analysis results of dark gray area

T, 28 DISE AR T B RSO SRR B N 2 AR 1) 9
K5 PR TR R IR Ty, BOR T kA
SERENE, T EERRE > XL BLVE, & RBCR 1
JREK . CVI R IEIAAAAET B A AL, 12 SIC 45
a P, AERE R, DA FEIL AR bR T AN iR 8
NIETE (5 B LS P B A TAR R ) 5 S O B
N, JFE SR R AR IRR . BT
DIRZIL A& BAR, WX, JEih)s 2R g5,
X N 5 /I B 5 R 453 S A e 2 4

3 g

SEERA T T ANE T 2% SIG/SIC Ea R
TE =l FLINaK & Sh iR I AT N 22 57, FEXTIE il 22
SR HBEAT T a8, BRI NS

1) MI-SIC AR EA RENFE Si, 16 R aeE
SR A PRV FE Ik, 3 AR 7 B ) R R A5 £ A
KPR AR, R ST S0 5616 Tl e



511 3

Tk, % SIG/SIC E &R il 8% 38 vk REWE 7T 1139

K6 CVIFEETES: 6Tl (a) 3% i A1 (o) i 72 35t LA K JES e e (c,e) 2 i A1 (dl, f) e i T2 351

Fig. 6 Microstructure evolution of CVI samples: surface (a) before and (c,e) after corrosion, corrosion section
(b) before and (d,f) after corrosion.
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