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Synthesis of Alumina-Silica ceramic material(Il)

Cheol-soo Kim ", Hyung-Bock Lee

ABSTRACT

In this study, to improve the ballistic efficiency of very brilliant alumina-silica armor material, forming press
and sintering temperature were changed. After physical/mechanical measurement, we measured ballistic properties
about KE(Kinetic Energy, L/D=10.7, tungsten heavy alloy) and HEAT(High Explosive Anti-Tank, K215)
projectiles and analyzed them. As a result, in 1235°C, it appeared the highest ballistic efficiency about HEAT
and it improved 22% ballistic efficiency, better than invented alumina-silica armor material before.
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Table 1 Sintered density as a function of green density

Specimen Green Di:nsity Densiaty
(gfem) (g/em)

PL-8 1.80 2.68
Specimen | 1.70 2.55
Specimen 2 1.49 2.24
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Table 2 Physical and mechanical properties of specimens

Specimen PL-8 Specimen | | Specimen 2
Density(g/cw) 2.68 2.35 224
Absorption(%) 0.36 2.15 8.49

Porosity(%) 0.95 5.5 18.8
MOR(MPa) 159 100.2 46.8
Vicker's Hardness(GPa) 6.3 4.04 1.74
Young's Modulus (GPa) 116 78.7 64.7
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Table 3 Ballistic efficiency of density change specimens and PL-8

Specimen PL-8 Specimen 1| Specimen 2

Ballistic Efficiency(HEAT) 1.00 0.99 0.84
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Table 4 Change in crystal phase tent with sintering perature Table 5 Change in density and porosity with sintering temperature
@Y : wt%)
Sintering Sintering
Temperatjre Mullite | Corundum | Quartz | Cristobalite | Glass Temperature | 1200|1255 1275 1295 1315 1335} 1355] 1400 1450, 1500; 155
1,200C 133 40.0 25 2.0 422 ©
1235C | 110 410 41 0.5 43.4 ?;::‘i 2.66] 2.68] 2.66] 2.691 2.64| 2.61] 2.55 2.53| 2.53| 2.571 2.53
1,255C 103 34.8 4.0 0.8 50.0
1,295C 14.5 31.0 2.0 22 50.3 P°(r;f)i‘y 2.45/0.86] 0.85 0.84] 0.85| 0.85] 0.83| 0.06| 0.05 0.05| 0.05
1315C 27.0 29.0 2.4 1.2 40.4
LT |80 ] 0 ML Y LM aaep4 5ua g wsks Holx g Uk Hew u%ol
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Table 6 Ballistic efficiency of alumina-silica(HEAT projectile)

Sintering
Temperature
(©)

Ballistic
efficiency

1,20011,235)1,255|1,295 1,315 1,335 1,400 1,500

1.05 ] 1.22 ] 1.08 | 1.00 | 0.99 | 0.99 | 0.96 | 0.90
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Fig. 2 Ballistic efficiency of alumina-silica.(KE projectile).
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