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Table 1 Main chemical compositions of

boron carbide( %)

Total C

Total B Free B Free C Ca Fe

78. 18 0.15 20. 50 0.36 0.1 0.025
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Table 2 M easuring data of particle size for

boron carbide pow der

Specific surface Diameter / Hm

M ethod

area/ (m?* g™ ") dso dper
BET 1.23 0.74 2.43%
Light turbidimetry 0.74
Microscopic sizing 0.3  d,1.94, d.3.4%

DT ake the shape factor of particls as 7. 5;
® d,is the arithmetic mean diameter, d, is the areal mean diame

ter
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Fig. 1

Influence of carbon-doping activator on

sintered density of boron carbide

(a) —Stearic acid; (b) —Phenolic resin; (c¢) —Glucose
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sintered density of boron carbide
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Influence of different activators on
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Fig. 3 Relationship between sintered densities of

pure boron carbide and sintering temperature
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Table 3 Effect of particle size of powders on

sintered densities of carborrdoped boron carbide

Specific Relative density / %
Sample
N surface area  dpgpr/ Hm
* f(mZg Y B.C B,C+ 3%C
1 0.52 5.75 70.9(1.78)
2 1.23 2.43 75.7( 1. 90) 82.1(2. 06)
3 3.30 0.91 78.2(1.97)  92.1(2.32)
4 8.30 0.36 84.1(2.12)  95.6(2.41)

oy ARLEE X BE 45 AL 2 5 Bk Rl 20 HAR AL
SCHEAT I o LR A 1 i AL AT 53 2 1 T 0
1) AR EEARA, T T Rll A« SR DR 28 840, A
PeSCH“ AL e X, IXEor JE T omibhess; 2)
KA, R 72, MFgH M, Rimaesg ok,
IR I A7 ) 35 A 7R ) 0 A DR, AT BRI A
RE . TR AME —EREZ A, BIE St A e
BEACE H B, R R I AN BE A AR XS it A9
HCR T AR (e 2E1E ]

I 2R BB R K R K B R (0. 5% ~

8.0%)  BIkJi\ \ peghili B (2 050~ 2 280 C) . k%
G S B A BLOR ARORL BEIN 2 T v — 4t
LY S per A d per 24 EAH) B2, KT B0k i
FNSBRAGH B s e 45 SCRRRIE s> 1,y ag R
Rtk 4 Prosgi gl o NE 4 Bt 1) KEAERRES
N e R R . kR F R —{E (W 0.4
Um, LCRHEARN 7. 44 m?/ g) I, AN IG LB 4hin
SETFIRGEL, ed s FEARRRRL R B3 hn 2 R . N
I, BRABII ) 8 45 A0 9 BN AR b T I —Ja L A R
I T Z B HIKY . SR /N T 0. 48m DL, T
NS IR B B I R T 3G, R R R R A T B 2
WD . R KT 0.4 Bm LUG, IEALHIVE FD 2 A5 ik
N, IBEER20Mm I, CHEAHAZ DT ART .
2) ARG RN B KT 82% MM KL, TEALEELE
, dper N/ T 1.6 Um( LR THIFN 1. 86m™/ g) , il ke
£/ 0.32 B ( HEERTHIAUY 9. 30m*/ g) , 1M AHF
HAH K depr M 2.6 Pm IR KRG 2T 82% LL L)
HRE, IS T SCERIRIE R I K

10 . v
< 955 I £
= ®
E%- .
o -]
o 851 "
2 8of
% 7 5 :o -]
&= e —Activated sintering
70~ ©—Pressureless sintering
= —Experimental result ®
65 | 1 i 1 1 of
25 20 15 10 5 0

Specific surface area/(m” -+ g™)

B4 DAL 4 5 AR R AR
SCHRE s GE vk
Fig. 4 Relationship between sintered density of

boron carbide and particle size obtained
from literature
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Boron carbide material fabricated by carbon doping activated sintering

WANG Ling-sen, YIN Bang-yue, FANG Yanchu
(State Key Laboratory for Powder Metallurgy, Central South University, Changsha 410083, China)

[ Abstract] The influences of carbon-doping activator ( glucose, phenolic resin and stearic acid) and carborr doping amount on sin-

tered density of boron carbide were studied. It is discovered that glucose is much better than the others. A sintered density of 2. 06 g/

¢m’(82% TD) was obtained by doping 3% carbon using glucose as the activator precursor and pressureless sintering at temperature of

2 270 C for 1 h in hydrogen. This density is higher than that of the literature reported using the pow der with nearly the same parti

cle size.
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