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ABSTRACT

In this work, an attempt was made to compare the
effect of dry and wet mixing of Safil-Alumina Fibre
Reinforced Hydroxyapatite (HA). After mixing (wet
and dry) of fibre and HA, green compact were
subsequently formed by uniaxial pressing and
followed by sintering at 1200°C with three different
soaking times i.e. 2, 4 and 6 hours for dry mixing and
only 4 hours for wet mixing. The composites were
characterized for physical and mechanical properties.
Generally the increase in alumina fiber content results
in lowering of bending strength, with the maximum
strength 18.5 MPa by dry mixing. This is typically
lower than expected and reasons for which will be
explained.

INTRODUCTION

Hydroxyapatite has a large number of
applications particularly bone implants and drug
delivery systems. This is due to the excellent
biocompatibility and bioactivity which is the result of
it having identical-like mineral as human bone tissue
[2]. However, mechanical reliability and crack growth
resistance of the pure HAp ceramic is low, thus
limiting to low loaded implants and coatings [3].
There have been efforts to improve its mechanical
properties which includes reinforced HA composite.
This is expected to improved wear resistance,
toughness and strength [4]. With this, a study was
made to investigate the effect of Safil alumina fiber as
reinforcement material in HA.

EXPERIMENTAL DETAILS

Raw materials used in this study were HAp
powder Cas(PO,);(OH), (FLUKA) and alumina fiber
(Saffil). 2 wt% binder (PEG 1500) was dissolved in
deionised water and subsequently mixed with
hydroxyapatite in a plastic bottle and mixed for 1
hour. Alumina fiber (5 wt%, 15wt% and 25wt%) was
then added. The mixing process was for 7 hours. The
mixture were then granulated and later formed into bar
shape by pressing with pressure of 80 MPa. The bar
were dried and sintered at 1200°C with three soaking

times of 2 hours, 4 hours and 6 hours. Samples were then
analyzed for their properties, phase formed and
microstructure. In wet mixing, a ratio of water to powder
of 70:30 was used and the process subsequently similar
to dry mix. Sintering was performed at 1200°C for only 4
hours soaking. The results were compared between dry
mixing and wet mixing.

RESULTS & DISCUSSION
Figure 1 shows the XRD result for both dry and wet
mixing.
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The results shows that upon sintering, the HA still retains
but interestingly was that there appear to have reations
between the alumina fibre and the matrix, forming Ca
aluminate phase. The latter phase could be visibly
observed under a scanning elelctron microscopy. This
however had resulted in unexpected deterioration in
mechanical properties. Dry mixing however had
produced better properties.

CONCLUSION
Dry mixing produced better reinforced
hydroxyapatite.
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