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INTRODUCTION
Kinetic projectiles made of ultra-hard materials(KE penetrators) are designed to penetrate the armor with lower hardness.
For the armor to be effective it must be able to ensure the projectile destruction on impact and efficiently dissipate
projectile energy to avoid beyond armor damage on internal parts of the protected entity. Layered composite armor
shows great promise increasing the levels of protection. It consists of different layers with different mechanical
properties. Two main types of materials are used: hard material that ensures mutual destruction of both KE penetrator
and itself; softer material that dissipates energy and ensures shrapnel of destroyed KE projectile and armor layer does not
cause beyond armor damage. Different combinations of layers were investigated in the recent years. The goal of this
work is acquisition of ceramic samples with microscaled layered structure and the development of corresponding
green body compaction methods.

GREEN BODY MATERIAL PREPARATION
Making ceramic composite layered called for additional preparation of the green body. Mixing initial powder with
plastifier solution was recognized as one of ways of achieving the designated result. Different plastifying solutions were
analyzed and researched including “gelatin/agar+water” and “rubber+petroleum solvent”. Rubber solution was
chosen as a plastifier. Powders were then mixed with plastifier. The suspensions were dried of solvent and grinded to
sticky powder compositions with grain agglomeration size of tenths of 1 mm.

......... Then, powder masses were measured and designated amount of chosen
powder mixture was sifted into the press form and sprinkled with small
amount of rubber solution. The mass of the powder was then compressed
in the low pressure in the press form into shape. The process continued,
L~ |_ adding layers one by one until layered green body sample was acquired.
- The ceramics were sintered by reactive hot pressing at 1800 °C and 27
MPa (the load applied before the powder heating) in a graphite die in the

£ _—I air(Fig.1). The die was heated with an AC (50Hz). Pre-heating stage took
15 minutes and finished at 1000 °C in the air. The heating rate afterwards
was approximately 90 °C/min.

Fig.1 Photo and simplified scheme of
the sintering installation

RESULTS Fig. 2: Sintered

Tests showed that solvent must be evaporated before layered
the sintering takes place or it attributes to the ceramics
enormous amounts of pores, rendering the ceramic sample with
non-functional; also excessive amount of high excessive

carbon organic plastifier results in carbon layer
coating the powder grains, effectively preventing
them from densification. The rubber with petroleum
solvent was chosen taking into the account all said
above.

Two samples were sintered, “powder+plastifier” and
“powder only” used as reference. The samples were
polished and layered microstructure was confirmed
for both. Visually there is no distinctive features
between the produced samples(Fig.3).

The compaction method and usage of the rubber

plastifier don’t seem to affect the sintering process
and densification.
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