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Silicon carbide (SiC) and SiC fiber-reinforced SiC-based composites are expected to
become structural materials for aircraft engines and new nuclear reactors due to their
superior high-temperature strength. On the other hand, corrosion is an issue because they
are exposed to various refrigerants at high temperatures. In particular, irradiation-
accelerated corrosion is a problem in environments where particle beams are irradiated, and
there has been no method to prevent this problem. In this study, the corrosion resistance of
SiC was investigated using two types of dopants to investigate whether corrosion protection
by doping is feasible. The results showed that no effect of corrosion protection was observed
in n-type SiC with N-doping, but accelerated corrosion was suppressed in p-type SiC with
Al-doping even after introduction of lattice defects by ion irradiation.
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Fig.2 Weight loss measured after 178 hours of exposure of an as-doped samples to high-temperature,
high-pressure water. The inset images show the results of surface measurements by AFM.

- 145 -



() HARBRS AR 2B %4, 40 (2022)

7 v F—7SiC L AT, nIZT 272 T 10
HEPKELLRoTWAED, pARIICLTHRE
BIIHZEICIRELS ZoT0whWw, BT 7%
HTAHDLEnMEF Y ) TIREOWMME L I
BERIIKRELL L>TBY, pHIZBWTLF
YU TRENI9FEZBZ L ERRBERITK
EL BN T VYV F—TLHURTHIFEALHE
HAZIIZALD v

KT v F—7 SiC. n-type SiC. B £ O
ptype SiC ZNZFNIZOWT, Si A+ v R4 %
FhL THEFRBEEALZD, F—TOHHE
Wb ST WG KT R alb LotE
BEML TSI EPHERIN, UL £
BT RBGAFE RN (B B WIEZF DT K
WalCJRAET MM DN Y FF v v 7HIZ) EA o 1
ENZEERLTWAS, L. ERILFR N-doped %'

0.001 § ---- As Received |

Non-doped —A- Ion-irradiated

%ﬁ’i’%ﬁﬁ Lf:fﬂn:%%:’ Fig.3 c:ﬂ_i L7z J:-E%ai e 0.001-0.5' o ' 0=5 - 1 o
> F_7°§ER7F+@2EU%¥§%T§) Z) 7b§\ Sl ﬁg%ﬂ' C: o Po}tentlal Vvs. l-:\glAgCI sat. ITCI
L o TEHEBI (eorr) B3B £ Z 50% FEEEH N L ! P

TWBIZ ERGhb, THE. 1. IZFLHITT
ARG X DI IS5 50 FFIC,
1V — FEEPEMLTWDEZ Eh b, A
Lo THFMEDRITTIEI DR T o7
DEFZ LD (RRIC & Y BRI S E ;
FEBRETHEN V- FEREIELIETT S, | Ardoped : ;
NP S LTV‘E’) WED7 7 71EN % F o P:tentiaIVvs.ol-\sglAgCI sat. I:CI b
—7 L7z ntype SiC DFRTH L 4% RO Fig.3 Comparison of cyclic voltammetry
LA L CTB 0 BEHn#E £ 2 1flc X results before and after ion irradiation.
TWRWZ EWghb, L Laed s, Fig.2
THRZEIEN F=TF L2 TORENNMEST 52D T, F—TORRZ O OR)
REDOPIEZORRDOBDNHIIMME TRV, 72720, 22 THRIED. Y — FEIEOMH
M2 FE R EEREMOBERNTH S5, FTEDZ T 71, Al % F—7 L7z ptype SiC D#E5H:
TH A0 BEEBEROWEMIIHE TV L2300 o7, FICRIICL 7Y — FERD
BIMZzEALROON RV, LA, HEIZXK > TT7 / — FEEIMET LTSS
ARZTw5,

EREDOFEEN S, SIC OFEOESALFNLZMELS LR TE 72 ZOKROANLE
5Tkl \K%kiofm%T%ﬁmi\I%&kkmbﬁéhtTﬂa¥#\a%&*
DBALRIC L > TEDLNRL T o/l b EZONE, DF ). BALRISIEE 725 SiC
DRMMPLEDLNDL G TH HH, F=TI2L o TEDLNR T STEEBHN IR0
BNIEEZLNDESLI DL F=TICL > TETDSICHD S (H 5 VIEZ D)
NOBEBFOBITOLRTIVHHTE 72 ER B %561, THIERMEZ b O8N

0.1 7

0.01

Current density [pA/cm?]

— 146 —



NSG Found. Mat. Sci. Eng. Rep.

DFLOCHEA N Z AL ELTHHTES2Db LR EW) RGO,

4. #ER

SiC 25T 7 EOR TG T CHETFRIBEAC L - O BEIMAET 2B, 7%
b B BRI % B CH L WA O EEME 2 X720 N F—=712X D n-type 12 L7z SiC
TiE. EORFEERD SNL 57205 Al F—712& ) ptype IZ L7z SiC Tid A + ~
WEAHC X 2487 R FGE AL D M &0 S Tz, @#i8)Ze F—r82 b2 REIZDA
WAT ST LT, SiCHliHER &% & 72 85m 1 70 18R - o B & HA & 70 2 W REME AR
[ (IS

5. it
ABFZEIE, 2019 AR B (58 41 [01) H AN 18 o2 B & O ek 2 52\ THT e o 72
bDTHDo BRI LE ) EHIL T,

6. BEK

1) S. Kondo, M.H. Lee, T. Hinoki, Y. Hyodo, F. Kano, J. Nucl. Mater., 464 36 (2015).

2) S. Kondo, S. Mouri, Y. Hyodo, T. Hinoki, F. Kano, Corrosion Sci., 112 402 (2016).

3) B.1j Y. Sheng, H. Liu, X. Lu, X. Shu, A. Xiong, X. Wang, Materials and Corrosion, 70,
1878 (2019).

4) J.Li, L. Yan, H. Huang, Q. Huang, C.L. Ren, G. Lei, J. Lin, C. Fu, J. Bai, Corrosion Sci.,
163, 108229 (2020).

5) Y. Maeda, K. Fukami, S. Kondo, A. Kitada, K. Murase, T. Hinoki, Electrochemistry
Communications, 91 15-18 (2018).

- 147 -





