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SURAPONG PETCHAWAT : EFFECT OF ZrO, ON MECHANICAL
PROPERTIES OF Al,O; - Cr,O3; BASED COMPOSITE MATERIALS.
THESIS ADVISOR : ASST. PROF. SUKASEM KANGWANTRAKOOL,

D.Eng., 117 PP.

ALUMINA-CHROMIA / ALUMINA-ZIRCONIA / COMPOSITE / STRENGTH

ALUMINA / ALUMINA-CHROMIA -ZIRCONIA COMPOSITE

The purpose of this work is to improve the mechanical properties of composite
materials for the armor application. The first part of the experiment is to study the effect
of ZrO, on mechanical properties of Al,Os- Cr,O3 based composite and to determine the
proper amount of additive and sintering temperature. Al,O3 powder was mixed with
3%wt Cr,03 and 0-6%wt ZrO, as an additive. The mixtures were dry pressed and then
sintered at different temperatures. Density, porosity, phase and microstructure of
sintered composites were characterized. Flexural strength, hardness, fracture toughness
and ballistic performance were also investigated. The second part of the experiment is to
study the effect of thickness on ballistic resistance based on composite with the best
mechanical properties from the first part.

The results from mechanical tests showed that the highest flexural strength,
204+4.12 MPa, was obtained with 6%wt ZrO, addition and sintering temperature at
1700°C. The maximum fracture toughness, 6.35+0.34 MPa.mO'S, was obtained with 6%wt
ZrO, addition and sintering temperature at 1750°C. Whereas the ballistic resistance of

composite decreased with decreasing composite thickness.
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