FaFotineniduus  mywidnvazmwizuazmsdSnlgeauifiFnaveriinlensend
A g P
azw insiie lmaununszgnuyud

=]

[T = Y
Y wgetind mle
SIEGTGT Inoeaasuiiudia Gaamaad)

dot (e L= o o o o =
050NN IINENHWUT a3. ANAND ey
ur 1
LUNAAHD

Tuanddvtifaalizaadndn 2 dsems fe (1), imswioundlaasandozwing
at o o sy £ =) = 4
(Ca,,(PO,)(OH),) MAnsEgnia (). Mmsfudseauififunaveasinleasendozwing
fnfonld Tashinglaasengezwm Indfinsonldninnszgnds  1dvnsdinszddrumaiia
¥
mshenvuvessifiend  uayiinismadriulszreumeniidrumaiinnsfamsnssnoves
[ o 1 ] dy Y] o @ = ¢ a5 oo ¥
Fadiends WuTwuuedumsideruuvasiitiansaeania alluas9AtuKIIRE1NMS
c:y ol o 9 = v ool e & =
Aonvuvesfidiendnnufludeyaminoay 9-432 vedleasenBezwiinanuiant wasdl
Bn3 18 TUAB TNaVaY Ca/P 1MAD 1.65
msdfudssrui@idanavesnsiiin leasendiezw Inafisouldoinnszgnia v
Taemsdu P,0,-Ca0-Na,O-bases sintering additives iUanaWiy TwlTinm 2.5 wi% uaz
5 Wit WdMIINTAIwaeT gyl 1200°C 1250°C 1300°C waz 1350°C 1unat 3 Faua
¥ ] ke T M
Fugudredaf ldvadulseaeui IN'14 Sintering additives tazd 15z naUARY Sintering
additives 3XMIMTTAANIMUUAY ANUIWIU A1uds anumunIude mMsnada uasfnw
w oo i = d
dnvagmwzvedInseadienganmadisndsddiinareuunudeniig  uagnsinzidag
¥ ) 1 r v
matiansRouuvessfent  Wemlen lvwesmimnFuweihaiga  gaioes Idwniin
lensendeym Indhflauiiddenafiaigaondiuiszneuiviimesdy Sintering additive #idl
) = Fet
l53n0URY 30 Wi% P,0, + 30 Wi% CaO + 40 wi% Na,0 TulFunm 5 wi% uazirndumein
gyl 1300°C Taslianunmuuniumie 2.97 £ 0.0045 glom' ANUWIURAY 0.29 £ 0.12%
anuuiunie 628 + 1.59 HV HAZANUNUNIUABNITNAGAINAY 77.28 + 1.03 MPa 1ufal
g - d? ! @ A r:gJI V Sa g9 = =
amdiafdie 36% azamumimudems neadamuiy 6006 1naidaldanmsitinlesrend

o ] o 4 v g =1
oz Indn 14 181AY Sintering additive Mo 3dRou lvlumsmFunesiRuafu



Thesis Title Characterization and Improvement of Mechanical Properties of

Hydroxyapatite Ceramics for Human Bone Replacement

Author Mr. Anirut Kumjai

Degree Master of Science (Materials Science)

Thesis Advisor Dr.Sukdipown Thiansem
Abstract

This study has two main purposes, (1). preparation of hydroxyapatite powder from
bovine bone and (2). improvement of the mechanical properties of hydroxyapatite ceramics.
Characterization of hydroxyapatite powder was carried out by X-ray diffraction (XRD).
Chemical analysis was done using an Energy dispersive X-ray spectrophotometry (EDX). The
XRD patterns of hydroxyapatite powder correspond to that of pure hydroxyapatite phase (JCPDS
File No0.9432). The result of the chemical analysis determined the Ca/P molar ratio; it was 1.65.

Improvements of the mechanical properties of hydroxyapatite ceramics were achieved by
adding 2.5 and 5 wt% of different P,0,-Ca0-Na,O-bases and then sintering at 1200°C 1250°C
1306°C and1350°C for 3 hours. The microhardness measurements, density; porosity and flexural
bending strength tests were performed and microstructure characterizations were carried out by
scanning electron microscopy and X-ray diffraction analysis in order to determine the optimum
sintering conditions. Finally, the best of mechanical properties of hydroxyapatite ceramics were :
average density 2.97 + 0.0045 g/cmB, average porosity 0.29 + 0.12%, average microhardness
628+ 1.59 HV and average flexural bending strength 77.28 + 1.03 MPa for a materials composed
of hydroxyapatite with the addition of 5 wt% oxide mixture consisting of 30 wt% P,0; + 30 wt%
Ca0 + 40 wt% Na,0 and all sintered at 1300°C. This increased the hardness 36% and the
flexural bending strength 60% compared to hydroxyapatite ceramics made under the same

conditions but without the added sintering additive.



