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New approach to the elucidation of corrosion mechanism of ceramics by the ion implantation
J.Saito"!, K. Hayashi*?, Y.Tachi"! and S.Kano"?

Abstract

Ceramics possessing high temperature strength are promising materials for the structural
application in severe environment. The development of ceramics has been carried out in order
to use them in FBR environment such as liquid sodium. In particular, corrosion behavior of
ceramics has been investigated to improve the corrosion resistance in liquid sodium, However,
the corrosion mechanism of ceramics was not comprehended in detail even now. Because
corrosion products which were deposited on the surface of test pieces a during corrosion test
and played an important role in corrosion behavior were not detected distinctly after the corrosion
test.

In this study, an ion implantation technique was applied to understand the corrosion
mechanism of ceramics in the stead of the conventional corrosion test. Sodium ions were
implanted in ceramics (100keV, 1.9 X 10'"ions/cm?) and then heat treatment was performed at
either 923K or 823K for 36ks in argon atmosphere. After that, products on the surface were
analyzed using SEM and TEM observation and X-ray diffraction.

Consequently, akind of the corrosion product was not identified exactly, but the
presence of corrosion products was confirmed on the surface. It caused by the amount of
corrosion products was only a few. In future, it is necessary to carry systematically out the
implantation and heat treatment under various conditions. Therefore, it seemns that the beneficial

information will be obtained to understand the corrosion mechanism of ceramics.

“'Frontier Technology Section, Advanced Technology Division, OEC.
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(a) SEM image (As-implantation) | (b) Na map (As-implantation)
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(c) SEM image (H.T., 823K, 36ks)
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SEM image (As-implantation)
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Chemical Diagram in Si-C-Na-O system at 923K
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Chemical Diagram in Si-C-Na-O system at 823K
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Chemical Diagram in Si-N-Na-O system at 823K
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(d) SiAION (before test)
: ST
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EENIFEH L7728k T 3 v 7 A(SIAION, SiC) DM & 3

Table 2-1
¥4 7 H(SIAION) RIEEEFESIO)
(8110) (C101)
FE MRk Si,N,  90.5% 98%
ALO, 3% AIN 2%
Y,0, 5%
AIN 1.5%
HE glem® 3.24 3.1-3.15
B4
3 HTRE RT 90 50-60
(kgf/mm?) 1000°C 75 50-60
1200C 45 50-60
B A ER RT 3 3.9
(X 10*kgffmm?)
T yh-ATE & Hyv 1480 2000-2400
e SENB#E 6.5 4
MN/m*? SEPBiE 6.5
BEGFEYE
[REASCESE AT(C) 750 350-400
(R RT 18 47
400°C 50
ST IR RT 1.5
X 10%C -500°C 2.6
-1000°C 4
-1200C 3.0
i) (keal/kg C) 0.15 0.15
e RE (T) 1800
E5IEN Q cm > 10 > 10"
e - B B AINZ Bh#| &
i & 14 T % RALEER
(IIVEOER i EA
BRz2HEHE) i
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Table2-2 F PV AL F v OFEASL

IRNF— EAE

100keV 1.9 X 10" ions/cm?

Table2-3  F V7 AiEAM OBMBSM

R i FHR

823K 36ks Ar, 674Torr
923K 36ks Ar, 756Torr
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Table2-4 XEEHFICHEE L-HEEES X UHELA

MEEE HFERE XHEFEE GFX—-RAD3CH

HETies EEE

x3 AR : Cu
TANE— . FiRE/Z2uR-—%
EEE : 40kV
BEIL : 4 0mA

e S 1 A1) w b : DS:0. 2°
AGTA : 3°
W) IV A 0. 02° AF9 7
EBEE X 1. 0° /min

7 E : 15~85" (29)
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Table 2-5 EFEEMSREHEELMN

fEHEIE . 200kVOITE FIEREE
BT REY ¢ FIRREEFERE

B /MNEREFEIE ¢ (odiff.. ARy b4 X 10nm)
TEST S-S BEXETEE o

EDS (RETLRSTHRDEE)

SATRFEIINERE  200kV

¥—2A% 20om

TLESHT B & ORI RRAREF BT EN B 13 ZE EEOF RE S % BE.
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Table3-1 FREDF b LAOEPMAGH RS

AERF SALE Naf:EEfE
FELIE 2.8wt.%
RALEESR 823K, 36ks 2.2wt.%
923K, 36ks 0.7wt.% -
HRELEE 2.5wt. %
HA 7oy 823K, 36ks 1.5wt.%
923K, 36ks 1.3wt.%




