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ABSTRACT

The B.C-C gystem was investigated to gain an understanding of the sintering behaviors of B,C. In order
to get sintered density of 97% TD, sintering temperature of 2250 was necessary. Since such a high tempera-
ture operation 1s actually difficult on a commercial basis, our obejctive was to examine the possibility of decrea-
sing the sintering temperature by adding SiC. The addition of SiC in B4C increases the sintering rate about
at 2100C and results in a fine microstructure with more than 98% relative density on 55 wt% B.C-40 wit%
SIC-5 wt% © composition. The probability of ligud phase sintering was irvestigated, but the evidences of liquid
phase formation were not observed with XRI} and TEM observation. It was proposed that the addition of
5iC and carbon to B4C reduce intetface energy during sintering, which results in enhanced grain-boundary
diffusion. Thus, the enhanced grain-boundary diffusion and retarded grain growth by SiC improve denstfication.
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Table 1. Characteristics of Powders Used in This Experiments

grade size distribution BET impurities (wt%)
(um) (Wi /um) (m®/g} O N Fe Al Si
B.C 08 80/4.5 17-22 1.7 0.7 0.05 0.05 .15
(HCST HS)
SiC 0.77 50/1.8 148 0.81 0.006 0.04 0.05 0.12
(Lonza UF-15)
~740- 291844



B/C-SIiC 38 AlstadAE

® 2750
96

2200,HS

-~ T

R .
2175, HS

38 -

Rel, density (%}

=1

Carbon {wi%}

Fig. 1. Sintered density of B,C with various carben co-
ntent.

Fig. 2. Microstructure of B,C-5wt%C specimen sinte-
red at 2250C.
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Fig. 3 Fracture Surface of B,C-5 wt%C specimen sin-
tered at 2250C.
(white har=25 pm).
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Fig. 4. Sintered density of B;C with various SiC con-
tents.
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Fig. 5. Microstructures

of B,C-S3iC-5C specimens sintered at 2200T . (white bar=10 um}

(A) 10wt SIiC, (B) 20wt% SiC, (C) 30 wt% SiC, (D) 40 wt% SiC
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Fig. 6. Shrinkage behaviors of ByC-5iC  specimens
measured by dilatometer.
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Fig. 7. Phase diagram of ByC-5:1C pseudo hinary sys-
ten.

Fig. 8. Eutectic microstructure 65 wt%  B,C-30 wi%
S1C-5 witde C specimen melted at 2250C . {white
bar=25 pm).
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Fig. 9. XRD pattern of 65 wt% B.C-30 wi% SiC-5 wt%
C specimen melted at 2250°%C.
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Fig. 10, XRD pattern aof 65 wt% B,C-30 wt% 5iC-5 wt%
C specimen sintered at 2200T.
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Fig. 11, TEM microstructure of 55 wt% BC-40 wi%
SiC-5wt% C specimen sintered at 2200C.
(white bar=2 pm)
Marked arrow shows liguid phase at grain
boundary.
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