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Observation and Analysis on Micro-structure
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Abstract: In the possible accidents, the nuclear graphite used in high-temperature gas-
cooled reactor may be oxidized. 2-D scanning electron microscope observation and 3-D
CT scanning analysis on the oxidized graphite were conducted to study the surface and
inner micro-structure of the graphite. After the oxidation, there appear big voids inside
the graphite, which makes the probability distribution of grayscale change from single-
peak to double-peak. By analyzing the mean grayscale and the mean density of layered
graphite versus the depth of the graphite, it is found that the oxidized zone of the graph-
ite is mainly within 1 mm under the surface. When the total mass loss is small, the
superficial zone suffers more oxidizing mass loss, and the crack network caused by

oxidation grows into the graphite when oxidizing process continues.

Wim HHI:2017-08-16;1& B HHI:2017-09-08

ESTA - HEKHRFAEES T H (11002080) ¥4 K2 H FRHF 130 %8 B35 H (20131089332)
EEB N E (1989, 5 i M M FHA IR A R R 5 R

* BAE1EE : T4, E-mail: wanghongtao@ mail. tsinghua. edu. cn



1z

FRE A A R AT TRV A WL 5 43 A

2313

Key words: graphite; oxidation; CT scanning; micro-structure

FE o S HE A SR SRS v R SR
T2 Ak 1 R B T SR R B N HE P &5 4
PE o AR —Fh g A b Rt A% A SR ) 2 M R
MG E BN IR R RN s A B2
B HE N SR SR AT RE R R B s
B SR A T S e HL A L2 R R T 2
B A% A7 B8 — 5 A L 45 45 4 il 1) 2 4L
WARE 8 S8 Ak A R HR A A8 3 vl R PR A LR &
H B )RR B A 38 K

S 6 L 2 A 9 R 3 AE A% A AR R A R
BT . A SR 02 A 0 AN SR AE ik
B GG WO AR X R AT S % T
0B AR S . X SR AT I 1% R R
B P9 IR 38 5 1 R % 25 5 B0 X O 4R
W SRR B AN T s A AR P Rl A B
SR JBE i 5 R A8 A 0E T AR 3 6 5k e A
5 4 A AR R R K . Hodgkins
G R T X SRR ARTER A B R
J& 7 R AF S, VRN B TR g R e L
OB MR B A5 1k, Weber 255 i F X 5 48 80k
80 7 35 0 B BF 9 T A B RRR Y 8 R R AL R
R AR T AR EREMIEY S E. Babout
AR X OB R RS S A B L A5 B T B
b AZ AT SR RE = 4 J) 8 % B 0 A AN [ e
By X 4. Berre 5857 AE X G £ B 15 3k At
b R G e B SR S R BE R TR R IX 4y 2 A8 L £
SET ZHEROSE R R

A% 3043 0 R A R R XS R 2
Tl CT AE S = 4k Fi = 2 0L I 5 Bz, i 5%
1G-1147 SR AL G O Z5 8 1 28 4k 38 98 0 B A
) 20 43 76 SR Ak o 72 o T8 25 A8 1k B FL IR T
X GHEEABREEEN LR,

1 AEMELLE

IG-11 Ay s 2 — Fih L B 0 % 4 s £R
PR A A BURL - 4 AR S 20 pm, J2
HTR-10 25 HEfy =2 HE 1. FF 1G-11 1
BN TR K g 10 mm B2 5 1R L 78 SRR
SR ARG T # T A, A R
oA B E F K 1200 mm, 4R 32 mm 1A
YN PR AL G B 22 AR S LU R A

SRR MY S . PG R SR
T AT TR A B STAL T R R e
FEH AR R AR B 1 R, 1R
A P H E  620~625 CL AR
£ 100 mL/min, 2 < & & 300 mL/min,
AL SEIR Y TSR O N BB A IR
I T R AR 0 AR e 1 . AR AE
Frem AL Frid e E T 2 58 N IR E — 205
FHEA R MAIR G, HB 3B
AN 8] S P OE A ST A 7
FEVR AN I o 5 SCRURE A IS ot /b iy i
ik SN S RO R ol KR A IR E X ENCIES
RN

wadf w3
uj

K1 frsR s
Fig. 1 Oxidation device of graphite
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Fig. 2 Oxidized graphite
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Fig. 3 Microimage of oxidized graphite’s surface
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Fig. 4 Schematic of 3-D CT scanning
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Fig. 6 Grayscale distribution of graphite’s surface

before and after oxidation
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Fig. 7 Relationship between mean grayscale and

density of graphite
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