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Abstract: Based on the operation environment of China Lead-based Research Reactor (CLEAR-I), the
tensile properties of filter material-sintered 3161. fiber felt exposed to stagnant lead bismuth eutectic
(LBE) with 1 X107% wt% oxygen concentration was investigated at 500°C for 500 h, 1000h, 1500 h. The
results showed that compared to the original fiber felt, the tensile strength of the fiber felts decreased to
67% ., 33% and 15% after 500 h, 1000 h and 1500 h, respectively. It was found that the binding strength
of the joints and diameter of 3161 stainless steel fibers gradually decreased with exposure time due to the

compact single-layer (Fe, Cr);0O, spinel formation on 316L fibers, which was the main cause of tensile
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strength of sintered 316L fiber felt dropping alter LBE corrosion.

Key words:lead bismuth eutectic;sintered 316L fiber felt;corrosion;tensile strength

0 5|5

YL VR H) I N HME R UL &Y B It A & (lead-
bismuth eutectic. LBE) & #1355 o o 2 o HE
HHEA R0 27 R L5 19 A K J) 24
A R ] A <2 4 S5 A T B DU A U BE AR 4 I B
1835 (Generation IV International Forum, GIF) )
HEFEHERL 2 (0, T 45 R A R A B e
HETZ AT 2ok AR v 2 AR R o, DTG 3 BV AR op 23 R AR
R ik BT 33X 6 24 S5 A IR UL B 0 B S o 23 B ) L
HE P FR IR B A% AL TR L I, B A A
K LBE 09 2% BT, 3745 il Ho Ak 27 104002 S g 3 42 4>
IBATHYETHE. AT PR b i A S R S A
WA S P BRF R RARN T L2 H
TAZHE AR o 98 AR El 3R LBE B i
JBT o BRI I ast 8 A Rk Y P B O U A R e R Y
O RN S

AN AT 2 15 02 — A 4 ST R 2 AL S5 A Yl 8
MARE L ELA I DR B e LB 2 LR R i T e A
F5 i A A0 s R — AR R R U R R
W 85 8 ) TAREWESE Be (IPPE)™ | ik [ JL 7 BB &
F(CEAY | H A1 B B 6 B0RF A% BE WF 52 h 0 (SCK
« CEN) " 45 L2 F ST AL 76 HOR S T 43 R (Pb 8}
LBE) 7] #% t ¥ fdf JH AN 85 59 2F 46 B85 4F o 3 0 41 KL
IPPE RBF 5% 4 I AN 5 B9 45 41 85 7 55 [l B% v e Ak &%
RalKF] 80~90% 1.4 4 J& 1L U A1 KV FH 7F LBE
h, LBE #5805 1V T 25 5% i 2o 08 b4 RL % 07 2k
g A, B AT E bR b E AR A 4R AE LBE
i g MR BE B> LBE J DX 4 e £F i B ) 2 MR
S () A5

R BE A% RE & 4 H AR I 58 i I B T ik
AR a2 |- NI 1 S VRN | I3 £ 0 = B SO - G A i
KYLIN RFI &5 F i, FR KBRS E S B H
R AR 7 B 50 I F w8 R B, AR TR L
3161 BRAs LT YE# o S g b Bt 275 o [ 4 BE AT 50 HE
CLEAR-TIZAT T8 R FEAE 500 C &Mk R
LX107° we o RS Z T . LBE J& fh A [a] i 8] Ji
B4 3161 £ 4k Fi i S i M A 2 Ak B AR L 52 56 B

A O 0 e CLEAR-T i 8 ¥ Ak AR B 9 #8345
1 SEIgiTEE

S AR LB R 7800 i UE RS 2 R
10 pmiy ke 3161 2F 4 8 (L B Bekipor A Fl),
Hh S e 2 () 22450 T~ 14 o K B2 25 2 4k B 18 2
TERE AR T e AN B FE 3 THIF A LBE i 1k 52 55 3¢
HOE DR TR 2 500°C AR IR 5 3h SO A
P B H LBE UK EE N 1X107° welo, 56 il
500 h,1000 h 1 1500 h Ji& HCHS £F 48 B A a4 L
B4k 2% 35 V) (L BE L VKOG TR L LUK, # R L
1: 1 1R E) BERFEMIELT 488 119 LBE.

R
ot b
I’-’! HES A
=

B1 BHSwEE
Fig.1 Corrosion test device
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Fig.2 Tensile stress-strain curves of 316L fiber felts
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Fig.3 Morphology of joint points of 316L fiber

felts under various corrosion time
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Fig.4 X-ray diffraction patterns of 316L fiber felts

under various corrosion time
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Fig.5 Micro-morphology of cross-section of 316L fibers
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Tab.1 Results of EDS analyses of 316L fibers

under various corrosion time
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