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Characteristics of ALQO;-SiC Composite Powder Prepared by SHS
Process and its Sintering Behavior
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Abstract The AlL:Os-SiC composite powder was prepared by Self-propagating High- Temperature Synthesis(SHS)
process using Si0,, Al and C powders as raw material. The effects of the molar ratio in raw material, compaction pres-
sure, initial temperature of reactants on the products and combustion process were studied. Self- propagating high tem-
perature synthesis of Si0./Al/C system should be preheated above 400°C owing to the low combustion temperature.
As the result of the combustion reaction, the purity of final product became better than that of reactants. In this
system, the optimum molar ratio of Si0::Al:C was 3.0:4.0:6.0. The free carbon was removed by roasting at 650°C for
30min. In this study, pressureless sintering was very dffective both for controlling the disintegration of specimen with
powder bed and for obtaining dense sintered-body at 1700°C. The sintered-body produced with hot-pressing was
about 98% of the theoretical relative density.

Keywords : ALO;-SiC composite, SHS process, molar ratio, preheating, initial temperature, roasting, pressureless sinter-
ing, hot-pressing.
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Fig. 1. Flow chart of experimental procedure of ALOs-SiC
synthesis.
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Fig. 2 Flow Chart of the pressureless sintering exper.
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Fig. 3. Schematic diagram illustrating the sintering tempera-
ture and time in the AlL:O,-SiC composite powder by pressure-
less sintering.
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Table. 1. Schedule of hot-pressing of Al,Os-SiC[ Schedule:1, 2].

%245 (C/min) wsi) ot (MPa) od# 2| (min)
£5(C) 1 2 - 1 2 1 2
RT~1000 10 10 Vac(10™*torr) 0 0 0 B
1000~ 1000 0 0 " 0 0 30 30
1000~1650 10 . " 0~25 0 0
1600~ 1650 . 10 " 0~25 . 0
1650~ 1650 0 ' 0 ” 25~37 25~37 30 30
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Table 2. Final products synthesized by the process.
Si0x:Al:C Compaction Preheating .
Molar Ratio Pressure(MPa) Temp., (C) Synthesis Products
3:4:3 powder state good SiC,ALO;,Si0,,S1,ALC
3:4:6 " good Al0OsSiC,,Si0,,51,C
” 10 room temp. X X
" 80 x X
" 150 X X
room temp. X X
100 X X
300 X x
346 80 400 very good SiC,ALO;C
500 very good SiC,ALO;C
600 very good SiC ALO;C
3:4:3 good SiC,ALO;Si,C
3:4:4 good SiC, AL0,,Si,C
3:4:5 80 400 very good SiC, ALO;C
3:4:6 very good SiC,ALQO,C
3:4:7 very good SiC,ALO;C
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Fig. 5. X-ray diffraction patterns of reaction products varying
with preheating temperature. (SiO:Al:C=3.0:4.0:6.0, compac-

tion pressure:80MPa) (a) 400 (b) 500C (c) 600T
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Fig. 6. X-ray diffraction patterns of the powder synthesized by
optimum SHS condition. (Si0;;ALC=3.0:4.0:6.0, compaction
pressure:80MPa, preheating temp:4007C) (a) before roasting (b)
after roasting
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Table 3. Composition of impurities of the raw materials and powder prepared by optimum SHS condition.

i W S0, | Feo | MmO | MgO 50, KO PO, c
Raw Materials 0.043 0.0004 0.005 0.092 0.009 0.135 6.9
SHS Powder 0.93 0.004 ND 0.001 ND ND 0.001 ND
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Fig. 9. Vikers hardness as a function of the sintering tempera-
ture for Al,O,-SiC composite by mulling with alumina balls for
40hr and by sintering for 2hr.
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Fig. 8. SEM micrographs of polished surface of AlL,Os-SiC with
pressureless sintering for Zhours (with powder bed). a) 1600C
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Fig. 11. Sintering curves for different initial- pressing of the

specimens hot-pressed under 37MPa.
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