Journal of the Koarean Ceramic Society
VYol 32, No. 3, pp. 366~370, 1995.

20|t AIHAT|TL HES olxls a9

&4 - 8. ). Bless* - EAME
P et rled T ekl FA A
*1AT, U. of Texas
(1994:3 99 24 A7)

Tile Size Dependency of Ballistic Performance in Alumina

Huesup Song, S..J. Bless* and Sung-Do Jang
Ceramic Processing Center, KIST
*JIAT, U of Texas
(Received September 24, 1994)

2

=7, w4k ol B Fapo] AR B dFunl gfuls] SR F4S thick hacking plate #PH.e2 St
FA 2} o 8mmelx A dFeuh el die] AR A 127 mmel wdd AR A, el
REE & e o7} ¢ 100 mm7AAAE Bt o] Frlof vl FA 8 Folaiezt 2 opdel 2rlda)s 2ahEE
As Bk F4% 27 9 T el daleld e Aapgeebdd wld] g REEES 2o et
F717F 0 mmz 5 Ay shde] TG Fo AT E4L Fde) TRl SAFE DA s A4
e Deade ok et ERE A 2 R E g Aelis Felkd ] Al Aot o ZHAEL
gl 35 s WA BAdshs vakse] ko E wAg LR AR £ ddoh

ABSTRACT

The ballistic efficiency of alumma tiles with various sizes, shapes, and target configurations was measured
by the thick backing plate technigue. The ballistic efficiency of square tiles roughly 8 mm thick struck by
12.7 mm diameter hullels rapidly increased with tile size up to about 100 mm, then tended to saturate. Circular
shape tiles had lower ballistic efficiencies than those of square shape tiles for the same width and thickness.
Small tiles (50 mm} that were recessed mn aluminum wells had a sigmficantly higher ballistic efficiency than
tiles placed on a flat surface, However, the difference n the ballistic elficiency between the two target con-
hgurations became small at [arger tile sizes. All the results could be explained by the effect of reflected waves
at edges and the propagation of resuiting cracks on the penetration process.
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Table 1. Physical Properties of Specimen

Sintered | Hot-preseed

Froperties ALD; ALO,
Density (g/cm®) 3.92 396
Hardness (GPa) 16.4 16.1
Flex. Strength (MPa) 278 290
Comp. Strength (GPa) 4.7
Taughness (MPam'?) 30 36
Long. Wave Vel. (km/s) 10.82 10.80
Shear Wave Vel {km/s) 6.37
Poisson’s Ratio 0.24
Youngs Modulus (GPa) 353 419
Shear Modulus (GPa) 159
Bulk Modulus (GPa) 247
HEL (GPa) 11.6 119
F44 nhgo g P
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Fig. 1. Target configuratiens used m the thick backmg
plate technique: (a) flat and (b} well types.
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Table 2. Summary of Experimental Conditions and Results.

Z 714 =2 z=7|el 50 mm
flat &o) well 3 ZE=e| Algld] vla] Ha

AR AG

Shot No. Size (mm) W, {gfem?) Target Conf. | Projectile Vel (m/s) | Pent. (mm} e
4070 550 3.14 well 851 151 5.76
4072 5050 3.16 well 849 17.0 5.58
4702 20> 50 3.12 flal 852 M8 4.06
4071 67 X867 311 well 850 153 5.82
4073 67 X 67 311 well 8b5 13.0 6,00
4075 83X 83 314 well 8b4 135 5.90
4689 83X 83 310 well 856 9.6 6.28
4079 83X 83 312 flat 852 15.0 581
4074 96+ 96 312 well 854 11.0 6.16
4076 95X 96 3.10 well 853 11.1 6.21
4080 96496 314 fiat 852 151 5.76
4690 108 108 312 well 856 8.0 6.37
4691 107X 107 2.94 well 864 14.3 6.19
4701 108108 3.09 flat 355 125 6.06
4077 76(dia.)* 3.19 well 851 16.9 5.54

*Hot-pressed specimen
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Fig. 2. Ballistic efficiencies of alumina tiles with va-
rious size, shape, and target configuration: sq-
uares and circles represent sguare and round
shape tiles, respectively, and open and filled
symbols represent flat and well type backing
configurations, respectively.
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