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Abstract Metal matrix composites have been extensively studied because of their excellent characteristics for struc-
tural application. AL,O; and SiC have been used as a common reinforcement owing to their good mechanical properties.
However the manufacturing cost of these ceramic reinforcement is expensive, so the use of the composites has been
restricted to special purposes.

In this study, we tested the application possibility as a reinforcement of AL Oy TiC powder synthesized by SHS(Self
- propagating High-temperature Synthesis) process to Al alloy matrix composite. Also, ALO; short fibers were added
with the synthesized powders in order to apply to the Al matrix hybrid composites. Squeeze infiltration casting process
was used to make the composite with 25vol% of reinforcement. Microstructure and crystal structure were examined by

SEM, OM and XRD, also the mechanical properties were studied by the compressive test and wear test.
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Table. 1. The chemical composition of the AC8A alloy.
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Fig. 1. Flow chart of experimental procedure of ALQOs TiC
synthesis.
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Fig. 2. X-Ray diffraction pattern of ALOs TiC synthesized by
SHS process.

Element Si Mg Ni Fe Al
Wt% 12 1.1 14 0.2 bal
Table. 2. Impurities of the synthesized Al:OsTiC.
Composition SiO, Fe.0; K:0 MgO P.Os Cr:0;
(Wt%) 0.042 0.036 0.004 0.001 0.001 0.001
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Fig. 3. Schematic diagram of squeeze casting process.
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Fig. 4. SEM photograph of synthesized ALOs- TiC.

Fig. 5. Optical microstructures of squeeze casted AC8A alloy
and composite; (a) 10vol%(Al:Os- TiC)p+ 15vol% ALQsst/
AC8A composite (b) Squeeze casted AC8A alloy
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Table. 3. Micro vickers hardness and rockwell hardness of squeeze casted AC8A alloy and 10%(Al:Os- TiC)p+ 15%AlOssf

/AC8A composite.
10%(A1,0s- TiC)p+ 15% Al,0ssf/ AC8 A Composite
Squeeze casted AC8A alloy Matrix(a) Reinforcement(b)
Micro Vickers Hardness (Hv) 118 171 584
Rockwell Hardness(HRb) 49.6 86.1

Fig. 6. Micro vickers hardness tested zone of matrix and reinforcement of composites.
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Table. 4. Mechanical properties of 10vol%(Al,Os- TiC)p+ 15vol% ALOs«/ AC8A composite and squeeze casted AC8A alloy.

UTS(MPa) Y.S(MPa) E(GPa) SDAS(ym)
Squeeze casted AC8A alloy 397 241 9.9 19.7
10vol%(ALOs- TIC)D+ 15vo
473 10.1

1% Al,Os/ AC8A Composite 541
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Fig. 7. Compressive stress-strain curve of 10vol%{ALOs-TiC)p
+15vol1% ALOssf/ ACBA composite and squeeze casted AC8A

alloy.
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Fig. 8. Specific wear of 10vol%(ALOs TiC)p+ 15vol% Al,Ossf/
ACBA composite and squeeze casted AC8A alloy. (final load : 6.
3kg, sliding distance : 100m)
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Fig. 9. Optical micrographs of transverse sections of 10vol%(Al,
Os-TiC)p+ 15vol% ALOsw /AC8A composite wear tested with
different sliding speed; (a) 0.52m/s (b) 1.65m/s (c) 3.67m/s
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Fig. 10. Scanning electron micrographs of worn surface of 10vol
%(ALOs-TiC)p + 15v0l1%ALO:s/ ACBA composite wear tested
with different sliding speed; (a) 0.52 m/s (b) 1.65 m/s (c) 3.67
m/s
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Fig. 11. EDS analysis of worn surface of the 10vol%(ALQs-TiC)
p+ 15vol%AlLOs/ AC8A composite.
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