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Abstract Al,03-SiC particle was prepared by the self-propagating high-temperature synthesis(SHS) process
from a mixture of $i0;, Al and C powders. The fabricated AlyO3+SiC particle was applied to 2024 AI/ALO4
SiC)p composite as a reinforcement, Aluminum matrix composites were fabricated by the powder extrusion
method using the synthesized Al;03+ SiC particle and commercial 2024 A1 powder. The optimum preparation con-
ditions for AlyO4-5iC particle by SHS process were described. The influence of the Al,03: SiC volume fraction
on the mechanical properties of composite was also discussed. Despite adiabatic temperature was about 2367K,
SHS reaction was completed not by itself, but by using pre-heating. Mean particle size of final particle synthesized
was 0.73 (lm and most of the particle was smaller than 2 um. Elastic modulus and tensile strength of the com-
posite increased with increase the volume fraction of reinforcement but, tensile strength depreciated at 30 vol% of
reinforcement,
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Table 1. Properties of 2024 Al particulates

Density (g/cm”) 2.78
Powder size(llm} under 44
Thermal( ;;cgéis;lggog;efﬁcwnt 24.7 % 10°6/°C
Elastic modulus(GPa) 75
Chemical composition (wt %}
Cu Mg Mn Fe Si Al
4.98 1.38 0.78 019 012  bal
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Fig. 1. X-ray diffraction patterns of reaction products as a

function of carbon molar ratio. (§i0- : Al =3.0 : 4.0, com-

paction pressure : 80MPa, preheating temp. : 400°C)

(a) 3.0 (b) 4.0 (c) 5.0 (d) 6.0 () 10.0
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Fig. 2. The temperature profile during the combustion reac-

tion. (A : first thermocouple, B : second thermocouple)
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Combustion Temperature, (K)
TrT T

| O
/i;? _

D2E7] o2, A 33} 2ol oldve] & A
Zhe] Ah) APLre] AFe HhH e
Strunin'® F-2] ¥ m2e} P)zic}.

T, =\% 3)

7|4, 1= oAlgele] olGA)|Zsec), s @ HAE
A (msec), Vi= A4 A& % (misec)ol ).

7t gl AE AAE] XA FHEEA
A%E 28 3 PG 2940 dgex) F
7lell webr Sice] AAAe] A 7131 Zlez B
olu}, ZE oflder HHA v A1 ARS v
epfigen, Zr ZR1e)A wibg viart AsF SA%
< H1F 4 glglondt, wpikg- Sio, Y AR EE|
2] sisket. mebA SioyArC Aol ARG Aankee) 7
- 400~600 °C el 9] dlgdexe] Wil AAE
9] el T S vAA] L I 4 Udin

dubg oz APIA] HIRE A2 f2) gae
ALCE 848l MBS F=o v o8kE )]
E Ae® o4 Qe b1D mala] SHS Hk-g-l] 2
slo] PR ALO, - SIC BIEEE AR A3

Vol. 7, Ne. 1, 2000




38 Ao - olFA - QA - 2N - A

1 + ALO; »SiC
(a) + Graphite

A
I

L
-

(b)

Intensity

i

26 25 30 35 40 45 S50 55 60 65 70 75 &0

28

Fig. 3. X-ray diffraction patterns of reaction products as a
function of preheating temperature, (Si0,:Al:C=
3.0 : 4.0 : 6.0, compaction pressure : 80 MPa)
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Fig. 4. X-ray diffraction patterns of the final reaction pro-

ducts. (8i05 : Al: C =3.0: 4.0 : 6.0, compaction pressure :

80 MPa, preheating temp. : 400 °C)

(a) before roasting (b) after roasting
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Fig. 5. SEM micrographs of the Al,04-SiC particle syn-
thesized by SHS process. (a) combusted product (b) par-
ticle after crushing (¢) EDS mapping analysis of crushed
particle
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Fig. 6. Schematic diagram showing the sequence of events
that takes place during combustion reaction of aluminnm,
silicon dioxide and carbon. (Tig : Ignition temperature, Tad
: Adiabatic temperature)
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Fig. 7. The variation of elastic modulus for 2024Al/Al,
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posites as a function of Al,O5+8iC particle volume frac-
tion. (a) 10 vol% (b) 20 vol % (c) 30 vol %
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