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ABSTRACT

ALO4/SiC hybrid-composite has been fabricated by the conventional powder process. The addition of a-Al,
0, as seed particles in the transformation of y-AlLO; tc @-Al}, provided a homogeneity of the mi-
crostructure. The grain growth of AlQ; are significantly surpressed by the addition of nano-size SiC par-
ticles. Dislocation were produced due to the difference of thermal expansion coefficient between AlO; and
SIC and piled up on SiC particles in AliO; matrix, resultmg w transgranular fracture. The high fracture
strength of the composite was contributed to lhe grain refinement and the transgranular fracture mode-
The addition of SiC platelets to Al£s/SiC nano-composite decreased the fracture strength, but increased the
fracture toughness. Coated SiC platelets with mtrides such as BN and Si;N, enhanced fracture toughness
much more than non-coated SiC platelets by enhancing crack deflection.
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Fig. 1. The fabrication process of ALO/SIC hybrid-
composites.

Raw Materials | Morphology | Tade Name | Average Size{um) | Density(g/cm®) Manufacturer
v-ALD, 0.027 3.2 Candea Chem(German)
AlOs 3.98 TAIMEI Chernicals Co.
U:“AlgOg TM-DAR 0.2 (Japﬂn)
sic o-Si1C UF45 0.1 3.22 H.C.Stark(German)
ik
B-SiC U 0.3 321 IBDEN(Japan)
SiC Platelet o-51C Grade “F” 20-40 3.22 X-AXIS(Canada)
(CHLCOO, YARKURI Chemicals Co.
Mg Acetat 3 2
EOCEHE | Mg 4HLD (Japan)
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Fig. 2. The relative density of the hybril composite
contaming SiIC UF 45 with different amount
of SIC platelets.
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Fig. 3. The relative density of the hybrid composite
containing 31C UF with different amount of
S1C platelets
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Fig. 4. The SEM micrographs of SiC platelets.
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Fig. 5. The XRD patterns of SiIC platelets after m-
tridation.
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Fig. 6. The fracture strength of the hybrid composite

contaimmg SIC UUF4h with different amount of
SiC platelets.
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Fig. 7. The fracture strength of the hybrid composite
containmg Si1IC UF with different amount of
SIC platelets.
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amount of SiC platelets.



AlLO:~51C Hybrid-CompositeslA SiCell =3}E sele] <3k 411

.. B
o
: L
g T i
7 ’
£ 4 T 1

1
3 L
o
- -
g 27
2 —=—— HNon-coaled SiC
o —+— Coated SiC
- D t I 1 T

(5) 0 5 10 15 20
Vol. % of SIC Platelets

Fig. 10, The fracture toughness of the hybrid com-
posite contamng SIC UF  with different
amaount of SiC platelets.

Fig. 11. The Indentation damage of the hybnid com-
posite by Vickers Indentor.
(a) With 15 vol% of coated SiC platelets
(perpendicular ta the hot-press direction).
(b) With 15 val% of coated SiC platelets
(parallel to the hot-press direction).
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Fig. 13. The SEM micrograph of the fracture surface
of hybrid composite with 15 val. % of SiC
platelets.
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