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PAIRACH THONGLAIED : MECHANICAL PROPERTIES IMPROVEMENT
OF HYDROXYAPATITE-ALUMINA BIOCOMPOSITE WITH ZIRCONIA
PARTICLES. THESIS ADVISOR : ASST. PROF. SUKASEM

KANGWANTRAKOOL, D.Eng., 124 PP.

HYDROXYAPATITE-ALUMINA / ZIRCONIA / BIOCOMPOSITE

The purpose of this work is to study the effect of 4Y-ZrO, on mechanical
properties of Hap-Al,Os; based composites especially to improve the flexural strength,
hardness and fracture toughness of biocomposite materials reinforced with ZrO,
particles for bone replacement. HAp powder was mixed with 20 25 and 30 vol%Al,0; and
15 20 and 25 vol%ZrO, as an additive. The mixtures were dry pressed then sintered
at different temperatures. Density, phase and microstructure of sintered composites
were characterized and also flexural strength, hardness and fracture toughness were
measured.

The results showed that the highest flexural strength with 45.60+£2.24 MPa
was obtained from 25 vol%Al,O; and 20 vol%4Y-ZrO, addition and sintered at
1500°C. The maximum hardness with 3.73+0.05 GPa was obtained from 30 vol%Al,O;
and 15 vol%4Y-ZrO, addition and sintered at 1500°C. The maximum fracture
toughness with 1.04+0.06 MPa.m’® was obtained from 20 vol%Al,0; and 25

vol%4Y-ZrO, addition and sintered at 1500°C.
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