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Densification and mechanical properties of
hydroxyapatite zirconia composite materials

LIU Jrjin, RUAN Jian-ming, ZOU Jian-peng
(State Key Laboratory of Powder Metallurgy,
Central South University, Changsha 410083, China)

Abstract: Densified HA-ZrO2 composites were fabricated by adding CaF2 under pressureless condition. The effects
of CaF2 content on the densification, phase compositions, microstructures and mechanical properties of H A-ZrO»
composites were investigated. The results show that the reaction between CaF» and HA leads to the formation of
fluorine partially substituted hydroxyapatite FH A with higher thermal stability, which enhances the densification,
microstructures and mechanical properties of HA-ZrO, composites. When the HA(10% ~40% , mass fraction)-ZrO»
composites adding 6% CaF2 were sintered at 1350 C for 4 h, their theoretical densities can reach more than 95% .
Fractural strength reaches 100 = 200 M Pa and fracture toughness can enhance 1.2~ 1.6 MPa * m"?. The effects of
zirconia on phase compositions and mechanical properties were also studied. The densities of HA- ZrO2 composites decrease
with increasing ZrOz contents. When the mass fraction of CaF2 is above 6% and that of ZrO: is above 40% , formations of
CaZrOs, a-Cas(PO4)2, HA/ZrO2 solid solution, and c-ZrO: lead to the poorer mechanical property of H A- ZrO> compos-

ites.
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Fig. 1 SEM images of HA-20% ZrO2 composites after sintering at 1 350 C for 4 h
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Fig. 4 XRD patterns of HA-20% Zr0O-

composites with different content of CakF2
after sintering at 1 350 C for 4 h
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Fig. 5 Relationship between lattice parameters
of HA in HA-ZrO2 composites and
CaF2 content after sintering at 1 350 C for 4 h
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Fig. 6 XRD patterns of HA-ZrO2 composites
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