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Abstract

AlLO;-SiC and AlQs-SiC- TiC composite powders were prepared by SHS process using Si0,, TiO,, Al and

C as raw materials. Aluminum powder was used as reducing agent of SiO,, TiO. and activated charcoal was used as

carbon source. In the preparations of ALOs~SiC, the effect of the molar ratio in raw materials, compaction pressure,

preheating temperature and atmosphere were investigated. The most important variable affecting the synthesis of Al

0;-SiC was the molar ratio of carbon. Unreactants remained in the product among all conditions without compaction.
The optimum condition in this reaction was SiO;: Al: C=3: 5: 5.5, 80MPa compaction pressure under preheating of 400
‘C with Ar atmosphere. However there remains cabon in the optimum condition. The effect of TiO, as additive was in-
vestigated in the preparations of Al:Os-SiC. As a result of TiO, addition, Al.Os-SiC-TiC composite powder was pre-
pared. The AlLO; powder showed an angular type with 8 to 15:m, and the particle size of SiC powder were 5~ 10im and

TiC powder were 2 to 5um.

Key words: SHS process, AlLQO:-SiC, Al:Os~SiC-TiC, molar ratio, compaction pressure, preheating temperature,

additive

.M B

A3 344 (Self-propagating H igh-temperature
Synthesis) ¥ 92 vl g Eabe] whEAS I £}
of FFAYT F YA &F Jé"°ﬂ EV\E“ AgteE
7R 5o AFggo|} o}z 22 APt % g o]&3}
of v-% F2 AHEt HEAFIE Hix o ub-g-del] 23l
A7} ApARE-SLe o) Aphgo® 75‘13454‘?‘;*% u-g-
o] A== Aojct. o]7L 7€ Lol AT-&-5
uheol] wlsiA @2 ol xel Az A Ak 4 qlolA
7311]24’3]"% ARE) A= T AN siA v

FL 222 ] diel EeEel L 5 oA
é’%% TE YHES 4& T U2, AdEFF 234

Ikl g4 5= BE 0.1~15cm/secE
of - ‘”’]—E‘I] e /‘]7‘}01) ghgo] B ¥ {EE4L Ee
o] 71E-E 2314 ¢ FAHPD wHEAPAEE A"
of. w3 ARG e 2l A" Qe AL
2 200047127} Hhoh

o]¢} Zo] Apx A4 ¥HS-7)F= v ¢ Zhds ARt A<

rL

>, o[o

1 E-mail: strangestone @ hanmail.net

ARbgel 9L v A e HEES B B35t AHEgl o
< Holch. 2} AF7HA]e AT72
o} oJ3ld, uh-E 2SS A3 WA A Fo B4 vk
2V NSRS 248 Zo] o AR shEstian o
#Hz ok
Aete]s 5o EAL 2 Axe ety P stk
A S FHe Aokt AF7kA] TiC'™'®, (Hf, Nb,
Ta, Ti, Zr)B.'¥, TaC'¥, MoSi,'» 28]x SiN,/'® Zof 2
g A= 2ol Udth =3 E3HE Az @ A7 =
F o ALO;-TiC'™'®, TiB.-TiC', AlLO,;-TiB, " ¥
2 AlLOs-B.LC? 5o Z‘?"Eﬂ‘ﬁ‘:} E3] ALO:A (ALOs-
SiC, ALOs~Zr0, ALO:-TiC--) & Fele %7 (WCAH)
2 cermetel vld WIFHA, 1%74'5, HutrAge] 94~
3oy, ZASA, FAA 58 JHEEke AT Al A4
TTE o453 gtk 28y AlLOs-SiC B3E9) 4
Si0/Al/CA AAmle 2= - -2uh-g-2] A 3ol o5
o] 9lof B A7} A=A B3t AAolc}. & el Lee™
52 5i0./A1/CA Y ubg-ZA A 24 KNOsE H7leled F-
7} FollA AlOs-SiC 22L& dAsioct B3y




714 -} - o] H - 9FF  SHSHE ol &7 BFET(ALO-SIC) A=A TiO A7 A% 49
o}, o]EL AAHALFHRe B upik A2ES 4A
. . N - Lo TiOZ Si0; AL C
3] A A3 A Zetden, F7] FolA daSFeo=y F
9 Ere] ABE (SI0) o) ANEGE EAGe) AT & l
sleh. 1 1
ot BAAE A% Aste] oln] e AT} A1 o oo Zh“;’;;“;m
Holx ghed], ddeot Mia § 2 o] wlEEH o)l i
o). et B 7oA Addaidw o ALO:-SIC Compaction ‘7 Compactmn‘I Powder
0-80MPa 0-80MPa OMPa
g AT glo] Al dolu) w4 A& A=E T o
Al TiOE 713t Drying Drying
3SIOz+4Al+3C=SSiC+2Ales—9] & Ah2olA] A I
A2 A daukso] E4AAY FE3] F+AHA £ r Ignition ] E Tgnition ‘
Bhodet. ‘4"4-/*1 oA 8] AstE Q&AW (W_wire) (W_wire)
o] Si0. B}t "R 2 TiOF ol & Asiste o« Al,05-SiC-TiC AleLSiC
ol w45 e TAL AYIHAE B JoiAiE (X-Ray, SEM) (X-Ray, SEM)

Hho A7 b 2P A=A st
2 MYy

2 A A= Si0,, (98%, -44/m), Ti0,(98.56%, 0.3
i, FEebEFA) 34}, A1(99.14%, 5.0um, T35
Al5)a}), C(99.90%, 0.5um) & ~H4-3kd=t.

B Ago)] ALY AL kA ML EE Fig. 1
o Yehiich. 829 MEE STS 3045 AHE-3hed
)& 250mm, %‘;—01 250mm =279 YE¥go 2 A=
o} A)fo] 2o 2 A& ird vESE o whE E A4

A3l 7] Yste] At A4ank-g 7] Wy
A 7k %ﬁﬂi g 4= A= A3}
whg-7) FF-ol {AEA
-.3_— H3A2 ‘Rlii A
3} o)ujrtolol = Y2hgrt B2 A
=

o §& WA QT Bg719)
gie whg 4] e

2. Argas 3. Vacuum gauge

5. Preheating furnace 6. Green pellet

8. Tungsten filament 8. Thermocouple{C-type)
11, Computer 12. Heat-resistry glass

1. Vacuum pump
4. Cooling system
7. Power supply

10. Date acquisition
13. Vent

Fig. 1. Schematic diagram of a SHS reactor

Fig. 2. Schematic diagram of an experimental procedure
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Fig. 3. Combution Temperature profiles of Al,O;~SiC in various

atmospheres(SiO,; AL:C=3:4:3, SiOx-325mesh)

2

Intensity

«ALO, e SiC
¥ Si0, &Si
~Al  vC

Fig. 4. X-ray diffraction patterns of Al;Os-SiC in various atmo-

sphere(SiOx: ALC = 3:4:3, SiOx—325mesh)

Table 1. Reactivity and final products with various molar ratio of raw materials and preheating temperature

SlOzZAlZ(? Compaction Preheatlngb Reactivity Products
molar ratio pressure(MPa) temperature(‘C)
3:4:3 A AlLO,SiC,S10,, Al Si
3:4:4~5 O Al0,,SiC, Si0,, ALS1
3:4:6 . Room Temp. O ALQO,,SiC,Si0,, A1, Si
3:4~53 No Compaction O ALO,SiC,Si0;, ALSi
363 (Powder State) x .
3:4:4~6 400 ‘© AlL0;,SiC,Si0,, Al Si
3:4~53 O AlLQO,SiC Si0, AlSi
3:4:3 O ALO,SiC,Si.C
3:4:4 O ALQO,SIC,Si.C
345 80 400 o ALO,SICC
31426 @ AleJ,SlC,C
Room Temp. O ALO;SIC,SiC
200 O Al,0,SiCSiC
34:5~6 80 400 o ALO,SICC
600 © ALO,;SiC,C
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Fig. 5. X-ray diffraction patterns of the powder synthesized by
optimum SHS condition(Si0,;Al:C=3:4:6, Compation pressure:
80MPa, preheating temp:400T, -325mesh) (a) before roasting
(b) after roasting(roastion:650C, 30min, Air Atmosphere)
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Fig. 6. X-ray diffraction patterns of reaction products with vari-
ous TiO, molar ratio ((a) 2.0mole (b) 1.0mole (c) 0.5mole
(d) 0.4mole)

Fig. 7. SEM Phothgraphs of AlO;-SiC and Al,Os-SiC-TiC
(a) ALOs-SiC(preheating temp.:400C) b) ALOs-SiC-TiC
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