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Effect of M-Type Hexaferrite on Properties of Hydroxyapatite Ceramics
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Abstract

The overall aim of this study is to establish the inter-relationships between key
processing parameters, phase formations, microstructures, mechanical properties and magnetic
properties of the novel ceramic in hydroxyapatite system for biomaterial applications. First,
barium hexaferrite, strontium hexaferrite and hydroxyapatite powders were prepared. After that,
all samples will be fabricated by using the mixed-oxide method via a combination between
hydroxyapatite+ barium hexaferrite and hydroxyapatite+ strontium hexaferrite, shaping and
sintering at 1100-1300 °C for 2 h. The sintered samples were characterized phase formation,
microstructure, mechanical and magnetic properties by using X-ray diffraction (XRD), scanning
electron microscopy (SEM), universal testing and VSM measurements, respectively. It can be
seen that that XRD patterns for all samples showed a combination between hydroxyapatite and
magnetic phases. Moreover, it should be noted that the overall microstructure of composites are
totally different due to densification mechanism and amount of barium hexaferrite and strontium
hexaferrite. SEM micrographs pointed out a heterogeneous microstructure with different grain
size distribution. Compressive and bending strength of all samples tend to increasing with barium
hexaferrite and strontium hexaferrite increase. However, there are no significant. The same results
show in Vicker’ s hardness because barium hexaferrite and strontium hexaferrite are not the
materials has high hardness. For magnetic properties, the coexistence of barium hexaferrite and
strontium hexaferrite phases reveal magnetic hysteresis loops, showing the change from

diamagnetic to ferromagnetic behavior.
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