Abstract

Ceramics are historically the oldest of the synthetic materials and

their medical use can be traced back to the Egyptians . Ceramics that
can be used for substitution within the body may be termed bioceramics.
Bioceramics is usually favored over other materials because their
composition mimics the body more closely than polymers or alloys .

This work focuses on studying the role of drying and calcination on
stiochiometry and crystallinity of deposited HA . Also , studying the

effect of sintering temperature ,pressing pressure and sintering time

(soaking time) on phases generated,physical and mechanical properties
of sintered HA powder compact at a range of (800-1200) °C ,(1-5)hr and

(38.378-153.513)Mpa respectively ,and evaluation of implantation in
synthetic body fluids(SBF) with sintered HA powder compact , to
indicate the biological bioactivity .

Both Ca/P ratio and crystallinity were increased after
calcination,where the Ca/P ratio raised from 1.7 to 1.9 and the height of
Hydroxyapatite peak intensity was also increased .Secondary phases
also appeared .

X-ray diffraction patterns and electrical microscopic pictures of
polished surfaces of the Hydroxyapatite compact after sintering had
revealed the process of densification and crystallization of
Hydroxyapatite . The increase of temperature leads to grain growth
while surface cracking and other defects became lower i.e. porosity and
surface voids .The maximum content of Hydroxyapatite and Ca>P.07
can be seen at pressing pressure of (76.756)Mpa ,then it decreases with
further increase in pressure amount because of decreasing the
permeability between particles and gas capturing that leads to blowing
and distorting the bridges between particles at the earliest stages of

sintering which affect the formation and distribution of generated




phases .So, the surface cracks and becomes more obvious at higher
pressing pressure .Both crystallization and peak heights of
Hydroxyapatite was varied with the increase of soaking time which
affects the physical and mechanical properties.

Both hardness and fracture strength were increased at high
temperatures where they reached their maximum values at (1200)°C
due to the increase in mechanical bonding and the decrease in
porosity.The fracture of walls between contiguous pores became lower
as well.

Fracture strength increased with the increase of the pressing
pressure and it reached its maximum amount (23.34)N/mm?2 at
(115.134)Mpa ,which may be attributed to the suitable inter-particles
distance which provides good bridging during sintering process.
Hardness is decreased with the increase of the pressing pressure due to
the decrease in permeability between Hydroxyapatite powder particles
which in turn may affect the formation and diffusion of phases .

Increasing soaking time resulted in an increase in hardness and

fracture strength due to the formation of strengthening phases Ca2P>07

and a-CaxP207, they vreached their maximum amount (145
gm/mmz2,15.626 N/mm2) respectively at(5,3)hrs

Radiographic X-ray pictures ,XRD test and electron microscopy
photographs of sintered samples before and after incubation in vitro
shows an alteration in sample morphology i.e. (surface erosion) and a
decrease in sample diameter and the utilization of f-Ca2P207 indicates

the chemical reactivity of prepared Hydroxyapatite powder compact .
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