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ABSTRACT

The (B-Si)C composite was prepared from the mixture of metal boren, silicon, and carbon powders in Ar
atmosphere by Self-propagating High-temperature Synthesis Chemical Furnace. The characterization of synthesi-
zed powder and sintered body were investigated. The microstructure of sintered body suggested that SiC
boundary was made between ByC grains. The most excellent mechanical properties, the relative density of
95% of theoretical value, 3 point flexural strength of 360 MPa, and fracture toughness of 3.6 MN/m**® could
be obtained in 80 wt% B,C—20 wt% SiC composite were obtained
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Table 1. Characteristics of Ti, Si, C and B Powders
Used as Starting Elements.

Surface
Materials Manufacturer Area
{m*/g)
Titanium (Osaka Titanium, Co., Ltd. —
Silicon High Purity Chemical 6.78
Laboratories, Co., Ltd.
Carbon Columbian Chemicals, Co. 1053
Raven Series 1170
Boron Aldrich Chemical Ca. 28
” H‘_ IGNITION RODS
GRAPHITE

CAUCIBLE——

STAINLESS
STEEL

CERAMIC FIBER

Fig. 1. Schematic view of chemical furnace.
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Fig. 2. Flow chart for the experimental procedure.

Table 2. Relation of Fuel to Reaction Product (by wt.

ratia),
Fuel . Reaction product | Reaction Phase
31 O BsC, SiC
2.1 O B.C, SiC
1:1 @) B.C, SiC
D81 > B.C, C S
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Fig. 3. X-ray diffraction patterns of (B:S5i)C composite

powder.
Si content {al%) (2} 25, (b) 20, {c) 15, (d) 10,
(e) O
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Table 3. Lattice Parameters of B,C Synthesized by
Chemical Furnace (Unit: /?1).

Lattice Constant,
Composition hexagonal notation Structure
ag[nm] | cylnm] | cofan
Bi2oCago 0.5611 | 1.2080 | 2.1529 | hexagonal
BizoCasSips { 0.5613 | 12084 | 2.1529 | hexagonal
BuwCswSie | 5616 | 1.2087 | 2.1522 | hexagonal
BizoCagSiis | 0.5616 | 1.2087 | 2.1522 | hexagonal
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Fig. 4. Relative density of (B-3)C composite sintered
al 20007 as a function of Si content.
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Fig. 5. SEM phatographs of (B-Si)C composite sintered at 20007 [or 15 min as a function of Si content (at%).
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