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ABSTRACT

Boren carbide was prepared [rom the mixture of metal boron and graphite powders in Argon atmosphere
by Self-propagating High-temteralure Synihesis Chemical furnace. The most excellent mechanical properties
were in the case that Fe was added a3 a sintening agent before the synthesis of the B\C in the Chemical
[urnace. Sintered BC-5wt% Fe specimen showed the relative density of 95%, of theoretical value, and 3-point-
flexural strength of 380 MPa.
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Table 1. Characteristics ot Ty, C, B and Fe Powder
Used as Starting Materials

Starting [ Particle Size Purity

Materials (um) %) Manufacturer
Titamum 15.6 99,0 | Osaka titanium

" Pawder Co., Lld.
Graphite in2 855 | Junsei Chemical
Powder Co., Ltd.

Boron 12.0 950 | Aldrich Chemical
Pawder Co, Inc.

Iron] 20.0 950 | Yakuri Pure
Powder
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Fig. . Schematic diagram of experimental procedure
far B,C powder synihesis.
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Fig. 2. Schematic view of chemical furnace.
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Table 2. Relation of Fuel(Ti+C) to Reaclion Product
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Fig. 3. Phase diagram of B,CV.
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Table 3. Lattice Paramelers of ByC Powder Synthesi-
zed by Chemical Furnace (unit: ﬁ)

Laticle Constant| JCPDS file |
Structure
a c a C
Carbon | 24613 67080 | 24613  6.7080 hexagonal
Bron 8.80 5.05 8.80 5.05 |tetragonal
B.C 0.064 12062 | 5600 12086 |hexagonal
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Fig. 4. X-ray diffracticu patterns.
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Fig. 5. Scanning electron micrographs of B.C powder,
() Pure B.C (1) 5wt% Fe B/C (c) 5wt% C
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Fig. 6. Relalive density of ByC smtered at 2000C for
30 min as a funclien of sintering agent.
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Fe 1I: mixing before chemical furnace reac-
tion

Al

Ng oS Zald 4 oglnh =8k BC e Fel
adzAR FHrlete FAe F4A2l A3 Fig 42
X-ray HARA ZEder @ 5 QEe], FeBrl A=
9] om, Fig. 4(c)2] carbona 747 7 $-oflz wluls-
carbone] of7l &4 gHS <F 4= glck Fig 5e o8 B.C
g AdzAR Fest C3 FA7lelads o 49 A
A SEM Abalelu]. (ayst ()2 23 fels 4=kl 21
Zrhd wldde] (2] Ay 1um o) e] o}Fu) ‘ﬂﬂ
A7} FdstAl FEEe) gle w3 SukEde] i
2216 vlste] YD) YAk B4 el Q8 HSS %L
4 glvk o)l shabE Ale] of & wlgell A el (com-
bustion zone)7} B1-8-528] &2 wie} e o Gme)
Azl dded Flrky R0 E3lo] ofd=e] HA boron
YrtEe) =2 A2yl carbon AtEe] 545 boron
=2 W Hiez glsle] B.Cel #Aadel £5F
el A Alxtg o= qheF2 =t 270 whe e A
az7|Bel #Hx 2ol Az AEgo

3.2, 2~HEM
Fig. 62 ArzAsl AdzAle] #Hrp we] wjeb

2000°C ol A 208 Eot &A% B,LC 2242 AU =g
vhehd Zlolh A zA| 2 Cof Horr) Feg 37h
A5o ARl 37 ¢ %+ ek o1
ARel M 24 L5} 20000 2 Prochazka FWe
F4% ‘BCC 34 Ags) d4om
A E ¥ 4 JE £E eldlaly] wRe] £EzAZ

e

e
o

aw g 23

A 304 A8 £(1993)

2]
o

AR E4d gt 97
400 —
o
[
= 3501~
2
Z
: 2
2 spal-
- 9
E
250}—\_1?-
L 1 L —L
Pure c Fel Fell

Fig. 7. MOR. of BC sintered at 2000C for 30 min
as a funchon of sintering agent.
Fe I: mixing after chermcal furnace reaction
Fe II: mixing before chemucal furnace reac-
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Fig. 9. Relative density of B,C sintered at 2,000C as
a function of Fe content.
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