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¥~ray Study of Carbon Material for Use as Thermal Barrier

in VHTR

Tamotsu SAITQ, Hideto MATSUQ and Hisashi IMAI

Department of Fuels and Materials Research,
Tokai Research Establishment, JAERI
{ Received October 25, 1984 )

Among one of the candidate materials for use as a thermal barrier
in the VHTR, there are some carbon materials (ASR-0RB, ASR-1RB) which
contain a small amount of well graphitized component. On these
'carbons, thermal stability of crystallite structure was studied by
X-ray method, after heat-treatment at 1000°C for a long time or at
above 1100°C for one hour.

Lc value (c-axis mean defect free distance) of the main carbon
component showed a tendency of increase after heat-treatment at 1000°C
for above 1000 hours, or at 1200°C for one hour. D.C. value (defect
concentration) decreased with these graphitization of the carbon
component, and thermal conductivity began to increase noticeably at
the heat-treatment condition corresponding to the D.C. change of 30%.

Decrease of Young's modulus was also detected even at the D.C. change

of about 10%.
Keywords : VHTR, Thermal Barrier, Carbon Component, Graphitization,

Crystallite Structure, Defect Concentration, High

Temperature, Thermal Stability, Reactor Materials
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Table 1 Variation of the carbon to graphite ratio and Lc(OOZ) value

for ASR-ORB carbon heat-treated for one hour each

D.C.= defect concentration,(—%zj).

Lc= mean defect free distance.
*

LC‘LC )
Lc )

C.D.C.= change in the D.C.,(-

*
Lc= as receijved value.

HTT Carbon to Graphite Ratio Lc(DDZ) {E]
[°c] ~ Peak Height Peak Width Carbon  Graphite

as received 0.275 7.69 35 300

1100 0.251 7.61] 36 320

1200 0.293 7.40 37 300

1300 0.300 6.64 41 2580

1400 0.322 5.84 47 280

1500 0.447 4.80 57 310

1600 G.488 4.16 66 290

HTT= heat treatment temperature.
Table 2 Changes in the defect concentration
HTT ASR-ORB ASR-1RB EG-38B
[°C] D.C. c.D.C.T%] 0.C. C.D.C.[%] D.C. C.D.C.[%]
as received 0.029 0 0.029 0 0.009 0
1100 0.028 0.029 0 0.008 1
1200 0.027 5 0.029 0 0.008 Vs
1300 0.024 15 0.026 10 0.008 1
1400 0.021 26 0.02% 26 0.008 1
1500 0.018 39 0.018 39 0.009 0
1600 0.015 47 0.015 47 0.008 5
1800 0.009 68 0.009 69 0.008 i
2000 0.006 79 0.0086 ‘ 78 0.006 29
2250 0.005 84 0.005 83 0.004 48
2500 0.004 86 .004 86 0.003 59
2800 0.003 89 0.003 88 0.003 65
3000 0.003 90 0.003 89 0.003 68
HTT= heat treatment temperature for 1 h.
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Table 3 Changes in the defect concentration

HTt ASR-ORB ASR-TRB
[h] D.C. C.D.C.[#] D.C. C.D.C.[%]

as received 0,029 0 0.029 0
600 0.028 3 0.029 0
1205 0.027 5 0.027 5
1805 0.028 3 0.027 5
2568 0.026 10 0.027 5
3458 0.027 5 0.026 8
4178 0.026 10 0.026 8
4898 0.026 10 0.026 8

HTt= heat treatment time at 1000°C.
D.C.= defect concentration,(*%z" .
Lc= mean defect free distance.

*
C.D.C.= change in the D.C.,(--Lcitc ).

*
Lc= as received value.
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ASR - ORB
22 23 24 29 26 27 28 29 30 31
20 [ degrees)
Fig.l 002 diffraction profiles of three carbon materials.
ASR-0RB
[800°C - 1h
1500°C ~ 1h
1300C - 1h

as received

28 [(degrees]

Fig.2 Influence of isochronal heat-treatments on the 002
diffraction profile of ASR-0RB carbon.
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Fig.3 Influence of heat-treatment on the 002 diffraction
profile of EG-38B carbon.
Hg
H . Peak Height
W o Haif Peak Width
C : Carbon
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W
|
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Schematic profile and separation of 002 double peaks.
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