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ABSTRACT

Tetragonal zircomia powder with 3 mol% Y:0:; was mixed with up to 30 vol% of B-5iC powders, and the
mixtures were hot-pressed at 1500C for 60 min under a pressure of 30 MPa in Ar atmosphere. Flexural
strength and [racture toughness were measured at room- and high-lemperature (10007 ). Evolution of microstru-
cture was alse conducted to investigate the effects of SiC addition on the properties of 3Y-TZP ceramics.
Average prain size of the composites was about 0.5 ym, and decreased with 3iC addition. Both room- and
high-temperature mechanical properties of the composites were improved with SiC content. Particularly, high-
temperature strength and fracture toughness of 3Y-TZP/30v/0 SiC composite were twice as high as those
of 3Y-TZP. The hardness of the composites also increased with SiC content and reached maximun value at
3Y-TZP/30v/o SiC composite.
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Fig. 1. XRD patterns of the surfaces of {(a} 3Y-TZP and
(b) 3Y-TZP/30v/o SiC composite pressureless

sintered at 1500C for 2 hours in oxygen atmo-
sphere.
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Fig. 2. XRD patierns of {a) 3Y-TZP and (b) 3Y-TZP/51C
composite hot-pressed at 1500C [or 60 min un-
der a pressure of 30 MPa in Ar atmosphere.
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IY-TZP/SIC 234 ¢

Fig. 3. SEM photographs of polished surfaces of {(a)
3Y-TZP, (b) 3Y-TZP/15v/o SiC and (¢} 3Y-TZP/
30v/e SIC composite.
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Table 1. Frction of Monochnic-ZrQ, Phase of 3Y-TZF and 3Y-TZF/30v/a S1C Composite Before and Afler Fracture
Test at Room Temperature and 1000C

specimen compaosition monoclinic ZrQ; of moneelime ZrQ; of
(SIC vol.%) grinded surtace (%) [ractured surface {%)
Q0 13
R.T. MOR 16
30 0 0
0 1
R.T. SENB 0 H
30 0 0
0 0 0
H.T. MOR
30 0 0
0 0]
HT. SENB 0
30 0 0

*R.T.: Room Temperature, H.T.: High Temperature.
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Fig. 4. Flexural strength of 3Y-TZP ceramices as a
function of SiC content.
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Fig. 5. SEM photographs of (a) 3Y-TZP and (h) 3Y-
TZP/30v/o SIC composie fractured at room
temperature.
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Fig. 6. Flexural strength of 3Y-TZP ceramics at 1000C
as a [unction of SiC content
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Fig. 7. SEM photographs of (a) 3Y-TZP and (b) 3Y-
TZP/30v/o SiC composite fractured at 1000T .
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Fig. 8. Fracture toughness of 3Y-TZP composites mea-
sured with (a) IM and (b) SENB method as
a function of SiC content,
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Fig. 9. Vickers hardness of 3Y-TZP ceramics as a func-
tion of SiC content.
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Fig. 10. Optical micrographs showing cracks of (a) 3Y-
TZP and (b) 3Y-TZP/30v/0 SiC composite after
indentation.
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Fig. 11. SEM pholographs showing crack propagation
paths of (a) 3Y-TZP and 3Y-TZP/30v/o SiC
composite.
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Fig. 12. SEM photographs of {fractured surfaces of (a)
3Y-TZP and (b) 3Y-TZF/30v/c SiIC composile
after SENB K;: measurement at room tempe-
rature.
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Fig. 14. SEM phatographs of fractured surlaces of (a}
3Y-TZP and (b) 3Y-TZP/30v/0 SiC composite
alter SENB Ky measurement at 10007 .
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