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ABSTRACT Silicon carbide powder was prepared from mixtures of Sangdong silica sand and
carbon black by SHS (Self propagating High temperature Synthesis) method which utilizes magne-
siothermic reduction of silica. In the powder preparation process, the reacted powder was leached
by chloric acid to remove the magnesium oxide and was subsequently roasted to remove free
carbon. The impurities were mostly eliminated by hot acid treatment. The resultant SiC powder
showed the mean particle size of 0.22 um and the specific surface area of 66.55 m%g. The SiC
powder was mixed with 1wt% of boron and of carbon to increase densification rate. The mixed
powder was pressed and sintered pressurelessly at 2100C for 30 min in argon gas. The sintered
body showed the hardness of 2550 kgf/mm? and the fracture toughness, KIC of 347 MN/m""

1.4 = @77h AT AV SHSTHE SHepigA
HAEE LS olgslel UE, $3E, 9E,
UIFAGIOE e RS $4¢ WY, FHE 5 ASHEE I50 AYE 8 ¢

Wshaty BEAoR qls] Z&T7EE ARE AHE-H
o §u FHTole T2ubeA, BFAR) Fo AR
Mg o)4 7heAel I 9o drw
o ggox AFHI Qv FTLE WAHEA
AAUe) Al 2 shie]uk?

SiC B PAuPHE 87 EE EEHEAHd w=t
Acheson®, Silica Zke1slshy, I 129 A=
3, 7)ahaked, dEey Fo) gler o] He=
oj2)7}A] EgAz vhye] A pd=Elwm Qe

F o) Bargdile 2 H2AE o=
FFo] flo] A st whgAdS o] &3] U
34| Buts A2 5 9l SHS(Self-propagating
High-temperature Synthesis)®e] 7j=le] =], o
zo AaFe B FT5e] FHMm

135

g 5 gle AR gAY =A skt AAFE
AA S 53 el s 2B FAe] AP
B2 gRiix] o] glo] #HE A2T T Ao
A& Aok 5 slew whgHEst m=2y 2
T A2FAE il AaAde] Ee Aol sl
t}® Yamada”¢} Pampuch® 52 24 m|§ie] &
& Jhae)l 'RhRHE o]l SHSWE |83t
BshtA 0-S A vt ek FETas) B

ule o whadul-e-¢ L (Adiabatic Temperature)7}
1500C HEZE wols] vhge] zfH 7o FHaA
el M2 % & mol7] & whg-Eo) gz}

o] g aslck Holt?s} Cutler? F-&
el s
s

TALRNE m}
o] g-3led ghine} A 0|Y ®
kg A3 vh(Magnesiothermic Re-



136 A%Y - HA9e - J5F

duction)& EZ 3tk

2 Ao FAHAYES] ERE FARE A
82 npadlgs) g8 Abgste] SHS A¥E shed
wilpa 2 PAE d8Ede 2Av]e
g whgAda A o7 BEEd) WEE 2
Itz Azd ¥249] B4 2Abet] 24484
adzAe Ag4E zabskainh

waltas AT THIATAE HE e v
AAGR s AUzt 7] el F& 24
59} ghge] a7t ALY B CHP B &
AzAE A7bste] Atz o)BURd s
theig 24A4E gaksta Aot & A7l B
CE AAxAZ Hristed A4S sz &
A 24 22 D VIAA AL 218
FARAU S 2R FTETEEARY NLFEA
£ A=sfack

2. 4

il

i

21.8 &

Agel A4R Aa: FoYezA S0, Fe
98.3%¢<1 Frtel ERE A AHsile i
1o 25 CancarbAl®] £X 99.8% Thermax 990
Flol L BH L ARg-slgie), AR B AHEE v}

TJUlFL vax At % 99.9%, 80 mesh o]
st9) g gt Ak 4 ¥ 325 mesh

oste) DlY PR mhEo] AHgataick
AEFrel Bade E 19 Ak

2.2, SiC 24t

2 oAFelM AR SiCRLe Az
S} k.

AR} ', sladlE 2EE 2] EAWE
A2¥gk o5 Mason jarg: AH&3te] gFwh} £
A F date R 642 FAEHSE dAd F
= xqi'; 80C A7) WA 244]7E 3251

74e o

gt e g dw 18g/em? 27 30, 60, 100 mm, 9]
50mme] Q38 A#AHL AF3u o2 TukA
90715 ell A wl2wletolo]d] ANgdR HIAA

g2 Al7ek

2.3. 0|8 T3l A

Hhg-o] B wdeje(ingot) el el AlBEE E4
o] 325mesh ©)3he] vlEg2 wE & H]'TB 33
o] MgOE AAN7] 98 F2d, Az o
$do g 7lod 4xedy-S sk 2ela e
B89 AFRAE 7]l A THIAIA A AL
ol HA=E S0, B HEETES FAbT A4
Zgigal 4oz yldabAglste] AAAA L
2% SiC e gtes A Farh AAFA )
g A8 FEHEAS sle] A=z 9dE &
£%o) W2 zalslal XRD, HEHH, AT,
U=EE Fo FHE st

24. & #A

Az B3 s ok 1wt BEF 925
sAzAR A7 n 2%y HIRAE Vs
21007 ol A 3087} o} 2T F 7|3k A AskaE S
soith £3L shed AL 2AAE Y= 2430
3 Axs golryw XRDE HAAA}EL =AMEMA
on SEMe 2 m|dzae st 193 Vie-
ker's =72 Axet F3URYEKIOS 103 24
sto] 7 FFAE T3k

3. gz} o JE

3.1. A=zEge| EH|o o2 Sy

2 gy A3 Magnesiothermic Reduc-
tionel| &7 ©3FAe FAL o5 WA
Zeon 9 eladgel 98 A FEEHL A
Y 27} i) vhgsle] wbslFAvt YA
Aoz odelx iel? e s Al 139

Az & §¢ TosE A4S 12ton/om’s] W 189 B 23 shavige) BasAw

Table 1. Chemical composition of Sangdong silica sand

Components Si0, ALLO, Fe0y K:O Na,0 Ca0 Ti0; Ig loss
(wt%) 98.3 0.88 0.12 0.29 0.02 0.08 0.002 0.26
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Fig. 1. X-ray diffraction patterns of reaction products
with varying carbon mole ratio after HCl leaching
(8i0;: C=1:2.2). (a) 1.5, (b) L8, (c) 2.0, (d) 2.2.
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Fig. 2. X-ray diffraction patterns of reaction products
with varying carbon mole ratio after HCI leaching
(8i0; 1 C=1:2.2). (a) 1.5, (b) 1.8, (¢) 2.0, (d) 2.2,
(e) 2.4
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Fig. 3. X-ray diffraction patterns of reaction products
with varying magnesium mole ratio after HCI leaching
(Si0,: C=1:2.2). (a) 2.4, (b) 2.6, (c) 2.8.
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Fig. 4. Effect of compact size on the X-ray diffraction
patterns of reaction products after HCI leaching (SiO,
CiMg=1:22:24). (a) ¢ 30 mm, (b) ¢ 60 mm, (c)
¢ 100 mm.
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Fig. 5. Variation of reaction temperature versus com-
bustion time. (a) ¢ 30 mm, (b) ¢ 60 mm, (c) ¢ 100 mm.
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100
—
oo O 8-5i¢
D e-5ic (2H)
d
z
g =0
= o
F o
[ 0
a
\ = D\D , r\ o
(W oo S
o ! PN - = E SN S
20 s}

28 {Deprees)

Fig. 10. X-ray diffraction pattern of the finl product.
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Fig. 12. Scanning electron micrographs of SiC powders at various milling time. (a) 6 hrs, (b) 24 hrs, (c) 100 hrs,
(d) 200 hrs.
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Fig. 14. X-ray diffraction pattern of the sintered SiC
at 2100°C for 30 min in Ar.
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Fig. 15. Scanning electron micrographs of sintered
Al0).

Table 2. Comparision of measured properties for sin-
tered SiC
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