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ABSTRACT

The mechanical properties of Al,O;3-SiC composites manufactured with adding various amount and size of SiC particles have been
measured and analyzed. Generally, the elastic modulus of the composites shows about 50% less than that of PL-8 (45 wt% Al,O;-
51 wt% Si0,-4 wt% other oxides), but the flexural strength is similar with each other. The impact resistance property of Al,O;-SiC
composite against high velocity copper jet was lower than that of PL-8 when SiC particles of approximately 3 um diameter was added
to. It is caused probably due to the micro-pores made by oxidation of SiC particles. However, in the case of the less-weighted Al,O;-
SiC composite adding to 10 wi% SiC with average diameter of 10 um and sintering at 1200°C, the impact resistance property was

improved up to 37 percent compared with that of PL-8.
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Table 1. Compositions of Various Specimens

Average particle Content (wt%)

. . - Specimen
51ze(;ni)81c SiC AZS(;;’t'esr;O2 designation
- 0 100 PL-8
5 95 SSs
3 10 90 SS10
15 85 SS15
5 95 MS5
10 10 90 MS10
15 85 MS15
5 95 LS5
45 10 90 LS10
15 85 LSI15

of ¥]3l] 43% -3 PL-8(45 wt% AlLO5-51 wt% SiO,-
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Fig. 1. Heating schedule for sintering of Al,0;-SiC compo-
sites.
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Fig. 2. Schematic diagram of experimental set-up for copper jet
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Table 2. Mechanical Properties of Sintered Specimens
Sample Sintering temperature Density Porosity Flexural strength Elastic modulus
designation (0) (g/em’) (%) MPa  STDEV' (GPa)
PL-8'Y 1315 2.68 0.95 159 - 116
1200 2.39 11.6 116.4 7.8 494
1220 242 10.4 157.3 7.0 55.6
585 1240 2.36 12.7 156.6 7.2 57.1
1260 240 112 138.0 124 55.1
1200 2.35 13.8 118.7 8.6 45.7
$510 1220 2.28 16.3 113.0 6.6 43.6
1240 2.33 14.5 144.8 5.6 534
1260 2.35 14.1 120.8 7.7 479
1200 2.33 152 108.4 6.0 46.3
Ss15 1220 2.36 14.1 130.3 7.1 49.0
1240 2.29 16.7 133.9 94 494
1260 2.27 174 120.0 74 48.0
1200 2.35 13.0 131.2 47 53.7
1220 2.42 104 136.1 6.5 56.2
M85 1240 239 11.6 137.7 6.4 57.8
1260 2.36 12.7 137.5 7.9 55.0
1200 2.35 13.8 107.7 6.3 476
1220 2.40 12.1 144.4 10.6 58.8
MS10
1240 240 12.9 148.5 11.8 60.1
1260 2.40 12.5 140.4 9.9 57.7
1200 2.26 17.8 107.0 32 44.4
1220 2.32 15.6 132.0 6.0 504
MS15
1240 2.39 13.0 1352 6.7 57.1
1260 2.34 14.8 144.0 6.5 55.3
1200 2.43 10.1 129.2 7.2 56.1
LS5 1220 242 104 140.1 6.7 59.8
1240 243 10.1 129.1 8.6 55.2
1260 235 13.0 122.7 7.7 532
1200 2.36 134 118.6 48 52.0
LS10 1220 2.39 12.3 130.1 3.8 56.4
1240 2.37 13.0 130.0 5.0 56.4
1260 2.36 13.8 131.2 6.5 53.2
1200 2.28 17.0 99.0 8.3 46.6
LS15 1220 2.37 13.8 122.5 7.1 53.8
1240 2.40 12.7 124.9 7.0 56.5
1260 2.38 13.4 133.7 9.5 56.7

'STDEV: standard deviation
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Fig. 3. Fracture surface of specimens sintered at 1240°C with the addition of 15 wt% of SiC; particle size: (a) 3 um, (b) 10 pm, and
(c) 45 pm.
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Fig. 4. Fracture surface of specimens sintered at various temperatures with the addition of 5 wt% of SiC (particle size: 45 um):
(a) 1200°C, (b) 1220°C, (c) 1240°C, and (d) 1260°C.
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Fig. 5. Relative high velocity impact resistance according to
SiC particle size (SiC content: 15 wt%).
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Fig. 6. Relative high velocity impact resistance according to
SiC contents (sintering temperature: 1200°C).
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Fig. 7. Relative high velocity impact resistance according to
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