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Preparation of boron carbide pellets and
testing in fast breeder reactor

WANG Ling-sen
(State Key Laboratory of Powder Metallurgy, Central South University,
Changsha 410083, China)

Abstract: The boron carbide pellets were manufactured using fine powder which is fabricated by carbon reducing
boron oxide and then by air flow attrition. The pellets satisfy the requirements of fast breeder reactor technical spec-
ifications. The pellets were tested in fast breeder reactor for 383 effective days, the fast neutron flux reached 3. 8 x
10 em™ *(E> 1.602%x 10" J, i.e. > 0.1 MeV). The results show that the irradiation stability of the pellets is

very good and all the other irradiation properties meet the needs for CEFR. It means that the pellets developed can

be used in fast breeder reactor.
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Table 1 Typical chemical composition and mean particle size of air flow attrition powder

Typical chemical composition/ %

Light turbidimetry particle size, dso/Hm

B. Brree Crree

Brow+ Crotl

4 times 5 times 6 times”

76.5~ 81.0 <0.5 <0.7 298.0

0.6 0.5 0. 46

* —Times of air flow attrition



55 16 &2 9 Y] TEAR: WAL AR OB (I K SEAE DR R o e X 1483 -+

2.02

(a)
(a) = — Pure B4C

1.684 ) 1.98¢F ¢ — Stearic acid

o 4 — Phenolic resin
o v — Glucose

§ 16s80f e 1941
< 3
2 2 1.90+
2 1676+ iz
3 £ 186F
g 1672} =
g 1.82+
3

1.668 - 1.78 +

2140 2180 2220 2260 2300

280 320 360 400 440

: Sintering temperature/’C
Compressing stress/MPa

(b) = — Stearic acid
204F  +_ Ppure B4C

4 — Phenolic resin
200F v — Glucose

1.688

& 1.684 = i
'g 2 1.96
. & 133 |
2 16801 A & 192
2 =

Q 66 = 1.88¢
o L B =

° R 1.84+
2

o

£

(=]

o

1.672 1 // 1.80+

1.668 | . | L 2140 2180 2220 2260 2300
280 320 360 400 440
Compressing stress/MPa

Sintering temperature/C

3 ANIFB 0 A8 45 R H) S

2 AR R A N Fig. 3 Influence of different activator on

Fig. 2 Influence of different pressing gintered density of BaC

additives on compact density (a) —Activator 2% C; (b) —Activator 3% C

(a) —Equivalent additives for 2% C;
(b) —Equivalent additives for 4% C Fegm & a, itk 2oy Ty E, MEL NS u FHE A JZ ik
e RH o) W 2 B
2 BiCERMEEMAR
3 B:CORERERBIFZ
BEALTB R0 172 . SR fe 5 S L TLIR T *
W, R FIREER, ME=HTES R e o BB 40 Bt YR BT

s ;,‘; apl 14, 15] I ‘I b HSZ A H ks FEF S o T NNz
bE/J*/(riﬁb ‘ o EE%JEE‘?JE/])_LDE‘I:Fi/jHEI*JEj? /&%%OCI‘17N112MOTI%W, EE}% 1 mm, )I:I/E'\ r=s
10~ 15 Bm, FEP | J)Eae(UE A s, BT

T2 BCOBRMEZYIL . Ty A
Table 2 Main physical and mechanical properties of B4+C pellets

Temperature/ ‘C G/ M Pa 0./ MPa E/GPa Y N(Wem-'eK 1 o/ 10 C-!
20 247.8 > 1250.7 290. 4 0.16 17
200 226.3 906. 0 14 3.37
400 226.5 441.3 13 4.30
600 247.5 564.5 11.8 4.80
800 10. 5 5.41

1000 5.90
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Fig. 6 Relationship between accumulative He
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