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Abstract

The composites contented 30 vol% SiC was fabricated by hot
pressing. It with different volume percent of zirconia and alumina in
matrix, expressed as AZxx (xx meaned the percentage of zirconia in
matrix). The composites representedras AZxx/SiC. The specimens are
made of SENB (Single Edge Notchéd Beam) method, and then measured
with four-point fracture test. * The microstructures of the fracture surface

of various composites after-exposurediat a temperature of 1350 , were

studied using X-ray diffraction, ;SEM, TEM, and energy-dispersive
spectroscopy ( EDS ). The result showed the oxidation weight gain
increase with the raise of zirconia content. Because of the raise of zircon
content caused the increase of diffusion rate. The fracture surface
morphology differ to ZrO, content. The fracture surface morphology of
AZ0/SiC is similar and planar, without obvious oxidation. The fracture
mode is transgrainular. The fracture surface of AZ10/SiC and AZ20/SiC
are similar, with the oxidation layer and pore born of the oxidation. It
give the negative effect to the fracture strength and toughness of
specimen. The fracture surface of AZ50/SiC is with pore and crack of
oxidation. The result of fracture strength and toughness can be divided
into two parts. The fracture strength and toughness are better with the

more ZrO,. It is the helpness of SiC and ZrO, particle. The result of
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oxidation depend on the phenomenon of oxidation. The degree of
oxidation of AZ0/SiC and AZ10/SiC is light, the effect of oxidation on
fracture strength and toughness is small. After short oxidation time, the
fracture strength and toughness rise. The degree of oxidation of AZ50/SiC
is heavy. The effect of oxidation on fracture strength and toughness is
giant. The fracture strength and toughness of specimen after oxidation is

weaker than that before oxidation.
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Table 1 XR D
HP Condition” XRD

AZ0/SiC  70vol%Al,05; + 30 vol%SiC 1600 /45min a-Al,O; 0-SiC
AZ10/SiC  (Al,03+10%3Y-PSZ)+ 30 vol%SiC 1600 /45min 0-Al,O; 0-SiC t-ZrO, m-ZrO,
AZ20/SiC  (Al,03+20%3Y-PSZ)+ 30vol%SiC 1600 /45min o-AlL,O; 0-SiC  t-ZrO, m-ZrO,
AZ50/SiC  (Al,03+50%3Y-PSZ) + 30vol%SiC 1600 /45min o-AlL,O; 0-SiC  t-ZrO, m-ZrO,
'SiC vol % 30vol % 70vol % ALO; 3Y-PSZ  3Y-PSZ vol %
f 32.5MPa  latm
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Table 2 AZ10/SiC

1350 m-710,
m-Z1O, m-ZrO,
14.63 19.77 +5.24
Ohr 17.17 23.36 +6.19
50hr 15.90 17.77 +1.80
200hr 21.40 21.45 +0.05
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Table 3 AZ20/S1C 1350 m-Zr0O,
m-Z1O, m-ZrO,
E
12.10 20.35 +8.25
Ohr 991 11.58 +1.67
50hr 21.7 32.20 +10.5
200hr 42.65 43.30 +0.65
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Table 4 AZ50/S1C 1350 m-Zr0O,
m-Z1O, m-ZrO,
61.93 86.49 +24.56
Ohr 92.10 92.07 +0.03
50hr 91.68 91.73 +0.05
200hr 85.70 85.72 +0.02
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Table 5

(K™ (MPa m'?) (MPa) (GPa)
a-Si C e 4 X710 4.8230 ~ 825 207
o-A Q e 8 x 120..7° ~ 4. 2 276 ~ 1034 380

Y-TZP( ) 10 x 16 9 8 600 ~ 700 205
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Fig. 4-9 AZ0/SiC 1350 (a) (b  9he(c)

50hr(d)  200hr SEM
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Fig. 4-10 AZ10/SiC 1350 (a) (b  9hr (o)

50hr(d)  200hr SEM
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Fig. 4-11 AZ20/SiC 1350 (a) () 9hr(c)

50hr(d)  200hr SEM
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Fig. 4-16 AZ10/SiC 1350 /50hr SEM
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Fig. 4-17 AZ50/SiC 1350 (a)9hr (b)50hr (c)200hr

SEM
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