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Abstract: Crack-free five-layered B4C/ C functionally graded material (FGM) was designed and fabri
cated by a powder stacking method and hotpressing process under pressure of 40MPa at 2000 C with
B:sC content changing from 10% (mass fraction) to 50% . Furthermore, in order to study the propes
ties of graded layers of B4C/C FGM, the corresponding BsC/C homogeneous composites were fabrica
ted under the same conditions. The structure and some properties of B4C/C homogeneous com posites
and FGM were analyzed. The results show that the density, strength, electrical resistivity and oxida
tion resistance of the homogeneous composites are all improved with the increase of B4C content. B4+ C/
C FGM whole has low density and high bending strength, 2. 16g/cm3 and 138M Pa, respectively. SEM
micrographs and XRD patterns show that the structure of the FGM has the excellent gradient charae-
teristic. T he oxidation experiment shows that the oxidation resistance of the FGM also has the same
characteristic, and would be used for the oxidation resistance or plasma facing component field.
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Table 1 Compositional distribution of each
graded layer of B,C/C FGM
Mark of Compositional distribution (mass fraction/ %)
/ ’ graded layers BsC Petroleum coke  Coal tar pitch
) GBI10 10 65 6 24 4
B.:C GB20 20 56 3 23 7
, GB30 30 46 9 23 1
[8.9] GB40 40 375 25
GB50 50 28 1 219
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Table 2 Conventional properties of B,C/ C homogeneous composites and the FGM
Mass fraction Bending Electrical resistivity Shore
Material Density/ (g* c¢cm~3)
of B4C /% strength/ MPa /(HQ s m) hardness
GB10 10 1.99 102 65 45
GB20 20 2 07 126 73 39
GB30 30 2 18 164 8 4 41
GB40 40 2 30 195 9 8 50
GBS50 50 2 36 206 13 8 63
FGM 16-50 2 16 138 11 6 44 64
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Fig. 1 Isothermal oxidation curves of the B,C/C

homogeneous composites in air at 800°C
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Fig. 2 Linear oxidation rate at each graded
layers of B;C/C FGM
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Fig. 3 XRD patterns at each graded layers of B,C/C FGM
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Fig. 4 SEM microstructure at each graded layers of B,C/C FGM
(a) 10%B,C layer; (b) 20%B,C layer; (¢) 30%BC layer;
(d) 40%B,C layer; (e) 50%B,C layer

2
, B:C
s B4C
” " B4 C H
, B4C
s 4
2 2



62

/2007 12

B« C s

B4C

(D
, B4C/C

(2)B4C/C
BsC

B4C/C

XRD

(3)B:C/C

(1 . .

B4+ C

B:sC

[14]

[3] ZHENKS, ZENG Y X, XI W D, et al. Plasma surface engineer
ing in first wall of tokamak[ J]. Surface and Coatings Technole
gy, 2000, 131( 1- 3):109- 115.

ANATOLIY NECHEPURENKO, SERGEY SAMUNIL Oxida

[4]
tion protection of graphite by BN coatings[ J]. Journal of Solid
State Chemistry, 2000, 154(1):162- 164.

[5] , , ,

B4C [J]. , 2000, (8): 18- 20.
FERRO Y, JELEA A, MARINELLIF, et al. Density functional

theory and molecular dynamic studies of hydrogen interaction with

[ 6]

plasm afacing graphite surfaces and the impact of boron doping
[J]. Journal of Nuclear Materials, 2005, 337- 339: 897- 901.
FAN ZJ, SONGY Z, L1J G, et al. Oxidation behavior of fine
grained SiG-B4C/ C com posites up to 1400C[ J]. 2003,
41(3):429- 436.
[8] ) ) ;

[J]. , 2003, 18(1): 60— 64.
[9] R s , . B4G-SiC/C

1 [J]. s

1998, 13(1): 1- 6.

[7]

C arbon,

[ 10] C/BsC
1995, (1): 10— 12.

[ 11] , . .
(2):22- 24.

GUO Q G, LIU L. The primary results for the mixed carbon

[J]. , 1996,
[12]
material used for high flux steadystate tokamak operation in
China[ J]. Journal of Nuclear Materials, 2001, 290- 293: 191 -
195.
[13] , ,
, 1997,(2):30- 32.
[ 14] R s BsC
, 2001,29(1): 68— 71.

[J].

B.,C [1].

(10205023)
: 2007-02.06; : 2007 09-27
(1980—), , /

, 2000, 14(4): 13- 15.
REIJT YAMADA. Thermal shock resistance of

[J].
KIMIO FU JII,

> : 27
106 (030001) E-mail: zgh0929 @
SiC compositionally graded C/ C composites[ J]. Journal of Nucle-

ar M aterials, 1998, 258 263: 1953— 1959.

163. com

2008 « »

« » 1956 :
« » , ;
(ED ;

« ” «

{ » , 16 , ,

” o« ”» o« ”»

15.00 12 180

: 81 62 « »
: 100095
:(010) 62496276



