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Abstract: The micron particle Al,03 based nanocomposite ceramics reinforced with micro ZrO, and nano SiC particle were pre-
p p p p

pared by polarity dispersant and vacuunr sintering technology, and the influences of micro ZrO, and nano SiC on sintering technolo-

gy were investigated. The results show that the proper quantity of micro ZrO, and nano SiC particle prohibit Al,03 grain growth ex-

cessly and the microstructures are fine comparing with the pure A0z matrix ceramic and the mechanical properties of Al,05/ SiC

nanocomposite ceramics are enhanced greatly.
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95% , FHIRIEE N 30 nm . AR BN IRFE 14
0%, AFE2 K 15%, {EIRME 2 PIEIMAT 5% 5
af ZrO I oG, “FIIRIARA 1.0 Mm . SR RPE S
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18 MPa 77 « 15~ 20 Pa ELFFELRIE 1 h, BEG5IRSE
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Fig. 1 XRD spectrum of Al,03 powder
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Table 1 Fabrication and performances of ceramic nanocomposites

Sample Composition(mass fraction) / % Temperature/ Pressure/ Time/ K/ O/ Hardness(HV) / Relative
No.  ALO;  SiC  Y,0; 70, C MPa min  (MPa*m'?)  MPa (MPa*mm™ ?) density/ %
1 97 0 3 0 1750 18 60 5.68 291 1918 98. 40
2 77 15 3 5 1750 18 60 8.13 523 2785 99. 08
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Fig. 2 Fractographs of sample No. 1 and sample No. 2

(Sample No. 1, not eroded; Sample No. 2, eroded 1 min)
(a) —Sample No. 1; (b) —Sample No. 2; (c¢) —Sample No.2; (d) —Sample No. 2
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Fig. 3 Fractographs and EDS spectra of selected point in sample No. 2
(a) —SiC crystal granules; (b) —EDS spectra of SiC;
(¢) —ALO3 crystal granules; (d) —EDS spectra of Al,03
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Fig. 4 Fractograph and surface scanning for Si and Zr elements distribution of sample No. 2
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.

SZI6 AR R 30 CHF, AT= 1993K, E,= 304
GPa, E,= 414 GPa, a(ALOs)= 8.8x10°°K ', a
(SiC)= 4.5%x 107 °K™ ', W ALO3) = 0.26, VSiC) =
0.14, E(ALO3) = 380 GPa, E(SiC)= 414 GPa.
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Gy= — 824 MPa, BRI NFAFAE 1 648 MPa 12 |n]
N 77, JRIHEIFEARLEAE 824 MPa U [ $57 5. 71 1 1 648
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SRS A — s 2z BEUO | R T RE & 4

0= — 209:

(IR A AL AR A B IR 2250, IE SR ) 7 H
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1) EEAEREEEAETIIA 5% BK 720,
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X, HEHMLT SR

2) S4iE AR EA L, ALOs/SIC #IKE S
Vgl BEde i T 45% , P MR T 80%, W
MRS T 43%, BEEBE IR .

3) 2l S Ak BE W R HL ) DAY O RO 2, T
ALOs/ SiC GIKE A BB DL 2 i 3ok 3 .

4) Gk SiC HEARWIK RE AL =4 T
BRI, N85k T AHAR LA K 7200, BIAH AR 35 R
ARG, X LA G R T3 M 40K 5 6 & IR 5 B
AIE .
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