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1.1PIPTE

PIP T[22 H il K BRI — PP &I 2 S AR & 1.2 PIP LZMEMEEN: R KM
TR SR IRAB NGRS, 8B A S TE RS AR T R AR R A Sic Bk, EJEiEd %
e STlEAS Y ISE R SRy VP Sk Gk f

41 PIP 1.2 — MR I SR kE e (PCS) AN IRAAR . Z a0k I A, 5 FH B 75 S v i
TAHVLERIF, XL T PIP L2, SEUE S PIP L EAAESLBRRE S (10% ~ 20%)-
AP A S B i . D, TN AR e SR g B e O A R o R AR Uy NS B R 4 PIP T
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Kotani 2 \PER AR 206 3EG: (PVS) A%eIkik, FIF PVS R MITEIRERUCRGE, B3
e T A, SRE T BB R PIP-SICySIC E AR, 25 ih3EEiEE] T 602 MPa. Kohyama
ate NI ) F 45— LR A 58 FERR R (PMIS) FIERBREEST (PCS) JZBIRiK, @i PIP T 23515
T SiC AR TR E LI SiCySIC B EMEL, ZE SMRHETI NEEIRES (ZrSi0,) K G 2
Bl B B iR /) 2 M B . Nannetti 2 NPURI A SSRGS (AHPCS) NEIRAE, SulL4H)
PIP L. ZHil# T 2D H1 3D SiCy/SiC HAMEL, ZHAMEE 1700°C #Ab B 525 M EfE m, MFRIA
# 30 W/mK. Zhou % ANt FIIFK 2> FickEke (LPCS) APY FR3E DY Z R B RE A bE (V4) Bk
(1] LPVCS J2ciiihk, 45aHE T 200 T/44 PIP T8, BE4% 1 H& AW, 35158 7 B Ei
B MRS SiCySiC A K.
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LA LPVCS A Se gk il 4 (1 5 & d4 Rl FLER R & 2 A,

SO0 m

B 1 TR IR F & SiCy/SiC B AR HMWA4: (a) LPVCS; (b) PCS
Figure 1 Microstructures of SiC¢/SiC composites fabricated by different polymers : (a) LPVCS; (b) PCS
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CVI LZRAENZESHMUIIN (Chemical Vopour Deposition, CVD) L2 Al F ok ek, CVI L
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YER T R AL IR ST SiC HE 44
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Figure 2 Comparison of actual deposition thickness and simulated deposition thickness of SiC¢/SiC composites
fabricated by CVI process
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Figure 3 Microstructures of SiC¢/SiC composites fabricated by (a) CVI process and (b) NITE process
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NITE LEREMIERELE T2 (Hot pressing, HP) Al & LRI —F#H AL T2 NITE LZH
BAREFE A B SIC MMBLE B (ALOs. Y,0; Fl CaO) SHHLAFRE IR, SRIFIRERLT
YegmPUR, B BEAT IR PeSE AT E L LT 4ERY 5 SiC R A4EL. NITE T E #1410 SiCySiC Z &1
FEERSUEE. BERENERS RSN, HiZ T2 R EREH & &5 Sic fF4EtkgE
PeH T EIESR,  H ONITE-SIC A4t 25 AN ml i G it 5] A BR 45 BRI A Be & .

43K Kohyama % AU ] NITE T2l &t T AR HZEALN SiCy/SiC B &tk If
FRT — R AL T RS B 3 50l CVI A NITE L2 & 2 A B S5 .
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RI LZRAERI& A SIC MEREA FRBERM . RI TEMAEEIERN: HheFG25M
SiCyC ik, Fimid Ak S N k7S SiCySiC B AMEL. MIEREIRMARE, RI 20 AW
BhE (Liquid Silicon Infiltration, LSI) F15#Hi5#E (Vapor Silicon Infiltration, VSI) Fiff. RI T 2%
(1) SiCySiC HAMEI B E m, MWIFAER RN, GSeiingmil, EfsSussHZ. HiF Sic
FAR AN ] sk G A TE A iR, AR R R — e AR R R

Sayano % NPFIH] CVD T.Z7E Hi-Nicalon SiC £F4E R it % BN i), S5 ML K /132 Bk
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XTI, 58 R T 23R8 SiCySiC &4k, H i Tyranno SA SiCySiC &4k}
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MIFLBR, 2T 4 dm SUA LR R PR RN L 30% BF, K &H SiC M R FKR R A 4dm2F, &
JEiEId RI T 23k43 SiCySiC Z &Mk, A4S 21 Sylramic-iBN SiCy/SiC & &4 K25 5 A F|
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Figure 4 Microstructure of SiC¢/SiC composites fabricated by RI process
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Figure 5 Interfacial sliding stress for SiCy/SiC Figure 6 Energy release rate of SiCy/SiC composites
composites before and after neutron irradiation before and after neutron irradiation
(#1266: TySA (2D)/PyC/FCVT; #1272 HNLS
(2D)/PyC/FCVI)

Ozawa 25 \P¥5E— B0 7 vh T4 8% 2D CVI-Tyranno-SA SiCy/SiC 1 Hi-Nicalon-S SiC¢#SiC &
SRR AT ISR, 45 R WITE AR IRIELRE Y 800°C ., Hh Tl EIAF) 5.9 x 107 n/m” FIAEIR AT,
HEMBRIE LY R LA E T, RN, ZF NS T F5HEBX UD NITE-
Tyranno-SA SiCySiC E&MEHR PRI, 25 RK S &M BHE TG R SR UE R AR A
K (B 6) P,

Nozawa % NI 8022 TH 0 7 R0 78 1 v TR RO 40 39 L PR 2 240 B (PyC) A (PyC/SiC),
FHHAHE) CVI-SiCySIC E-AM B MBI Ul swm (K 7), 4RERALHERIEEZ R 800°C. HF
HEA 7.7 x 107 n/m’ [ FHERSE, (PyC/SiC), FLH BY 150 T Ml KT 32 PyC, EHNES
PR R PSR B 2.

Katoh 25 N*F 52 & L CVD SiC Fl CVI-SiCy/SiC E &+ EHE 220°C ~ 1080°C. 0.8 dpa ~ 5.3 dpa
PR EA SR EE TR, MEASMER R EZ A K, Katoh fl Perez-Bergquis ot \ 1243
9T CVI SiCySiC B &AM EHE 300°C ~ 800°C. F7l&E (> 70 dpa) ' FHEME T L5 M K M Re AR 1k,
gRFRPEEHET TRRBE SiCySiIC EEMEI AR AIRIL, ERTA ™ EREE, SEUI¥NH
Re R R RS (B 8).
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Figure 7 Interfacial debonding stress of SiC¢/SiC composites before and after neutron irradiation:
(a) interfacial debond initiation stress; (b) complete debonding stress

El 8 SiCySiC £ A MH R EEL T TREEAEH TEM B H: (a) BHEE: (b) 300°C; (c) 500°C; (d) 800°C
Figure 8 TEM images of the interphase regions of SiCy¢/SiC composite before and after neutron irradiation:
(a) unirradiated; (b) 300°C; (¢) 500 °C; (d) 800°C

Idris 2 N*IZEH FE A 333 K ~ 363 K. E > 0.1 MeV 1748 B2 FHFFL T ¥ SiC Al SiCy/SiC
HEMBE TR IERT G IR IKAS L. BFR R, SIC £F4Ef 5] Al SiCySIC E-& MR IK /N T
SiC HLJfi o
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BRI TTTH, Taguchi 25 NI %0 T Si. He. H [RIB B THRIEN SiCySIC B MHRHMOM 2514
FISZM AL . 7E 1000°C 48 10 dpa [ T45 5 Tyranno-SA SiC/SiC & &4 Bl H (1) He S
/LT Hi-Nicalon-S SiCy/SiC E&MEl, HrA BT @At Fo HEmEEE K3 50 dpa I SiC 2
PP SBRL N P2 A He AL, SR RGTBESRE IR E A Sk (B 9).

Koyanagi 5 N\ EAG KL T4 5 MeV 11 Si*'L IRy 280°C. Hiffi & H %A 3 x 107 dpa/s I
A I T CVD-SIC K NITE-SiCy/SiC A PRI &4 028 B 15 I 5 1 i K AR A K B IR 5k 4
i F7, G5 R B IEAR AT K R L 4R 4 i K2 5%, IR IE AR Il 5k AR B BRI, S8R
AR IR 1 LB BR N 2 T (B 10).
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Katoh 2% N"™/FIF] Tyranno-SA SiC 274, KA @RZEM PIP T2 (2023 K ~ 2073 K) #l%& T
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M ELS H TGRS A R L AR B G, RO B R AR e (B 1),
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(PyC/SiCn FH 1 F It A4 1 R RE M s i AIBA S 24 78 R IAE 1200°C, Ha RG24 60 dpa KXY
HETHBEAE T, NITE-SiCySiC & AMEHK LT 4 AL R 5 R B BT s M e e VERE, (HER A0
gERhFIHR I T D E AN

ze BRI W, HEPR EEEMZ T CVIL NITE 1 PIP L2541 SiCySiC E &+ R isE 18 P fE
MBI FE 5 BT LUK I, SiCy/SiC B A MRSl BRI 45 & FE 2 s Ly TR IR e I 2 ZE R 3K . SiCy/SiC
HEMER AR S B, 40K, IR BRES - ESWEE, SEESMEBTER
PEREFEA o

3 SICSIC & &4+ B e Ji 4 o

AR, SICySIC EEMEME MBI AR R S T B N A8 12 R0 . J0H
& 2011 F HAWE BB FHUS, N T R S HER 2 e L5, ¥ SiCySiC B &AL R
MK BHE (Light Water Reactor, LWR) FIFS H &5 . (HA&Z&, KT SiCySiC EAMEHE
el i VA E K HR AR E P AL, SRR (i B3 e P e R, RS T LR R Ml e B HE H
MNH. BT, FE. EEMNSESEREETRE TS SAHD SiC FR M ESS (Reaction Bonded,
RB) SiC 7£ fayi i e 7K (6 8 i A ik 7

Kim 25 NP 7R B SiC 78 il e F /K P AR 168 e i 5 1l 46 T2 96, RB-SIiC k4 Si 4%
FFULFR A T EI B MR T CVD-SIiC R ZHEEF (K 12).

Pint 25 NP2 98 T Zr-2. Zr-4. 304L. Fe-Cr. Fe-Cr-Mo F CVD-SiC 2544 KHE 800°C ~ 1400°C.
3.4 bar /K& FHIB AT R, 5 R RBL CVD-SIC Y b E BEIR B AT R AL AN K, R T 84 rIt
JEmhitERe (B 13).
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Figure 12 Time dependence of the weight loss for the
SSiC and CVD SiC during the corrosion testing
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Figure 13 Specimen mass change data of different
materials after steam corrosion
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(RIS AT AR, 45 R SiC 1R HhbE & A A S B T s g, B SiC AR IR A B ) A SR
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PR e SIC ST, HE R TAKHPEERMAE, FE CVD-SIC HahZs /K #it j&8 ik
Reth TSy g itk g8 (B 15).

Barringer 25 NPV 70 7 E3R %8 500°C JE#A 25MPa. A& &N 25 pbb MIFLHE N 1 m/s A
Il S K B CVD-SIC (B AT, 45 BRI CVD-SIC 18 A ik 5 R A T ik, B o R R T i
st 1) PR ZE K T AR (] 16) 6

v 1 N L) N L N k3 15w L} L} v ¥
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Figure 14 Effect of dissolved oxygen content on the Figure 15 Corrosion behavior of the CVD SiC in
weight loss of SiC exposed to supercritical water 360°C water
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El 16 CVD-SIiC £ # s R A E ¥ + B wl E AR H: )0 K; ()7 X; (o) 14 K; (d)21 &
Figure 16 Microstructures of CVD-SiC before and after exposure to supercritical water:
(a) 0 day; (b) 7 days; (c) 14 days; (d) 21 days
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Figure 17 Microstructures of CVI-SiCy¢/SiC composite after LWR exposures:
(a) PWR; (b) BWR-HWC; (c) BWR-NWC
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Figure 19 Corrosion behavior of CVD-SiC in
PWR-simulating water loops

Terrani 2 A\PWEE# % T CVI-SiCy/SiC &
A MBHEAE LWR H (17 ik e, 25 SRR 0
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EABHIE T KINE N, e m T &R 5
mPERE (B 17). Cheng 25 APTWIFSE T 78 W23 A%
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MPa) X AN A 52 g AR BB AT Sy, AR T
Zry &4 317 #0F0 NITE-SiC, CVD-SiC A1
ST A (B 18). Kim 28 APMHFSE T
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JEETRAT 5 S R I Ik A ) A F K R A A A
LR E K SiC EER (B 19).
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Abstract: SiCy¢/SiC composites for nuclear application is a hot research topic in the world. This
paper introduces briefly the fabrication process of SiC¢/SiC composites, outlines the research
achievements on the radiation resistance and corrosion resistance of SiC¢/SiC composites, and finally
reviews the research progress of SiC¢/SiC composite fuel cladding tube. Some thoughts on the key
problems in the research of SiCy/SiC composite materials for nuclear application were put forward.
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