Tournal of the Korean Ceranuc Society
Val 27, No.7, PP 825~933. 1890,

arzpiLtol AEIFEIS] AEIA| HEtS EY

Bonding Behavior of Bioglass Coated Alumina

Jung Ku Kim and Cheol Young Kim
Dept. of Ceramic Engineering, Inha University
(Received June 27, 1990)

a
al

F ] AAAz A=5el Aol A zAse] Adre] A deple oAz rAle S8 £ WA
of sl glovt 71HH FHekdlel A S2 et

S ool pel s, AR e (4585 2 $ash #ohE AA S (€585 AR § FIAE AEh T dFE0 7
sl 3glste] dH2 sl g o vehie A fele et stele] ARA s} 2HE frel

AdAGae et sske] Axe | 455542 1150Cel4 1204 =& 1250Tel4 303 LA EE o, 2#
T 4555 - AF Sl 1150°Col A 308 AW w ok AL xoich gzl AYe] Jojid o b Al
gzn)i} Aebe sz S Adge] Ui s gios] 47t 23 4555 - 4F o0k 4550 frelicd ol w2 el
Al shate] glelch. e 27 SAAE B8 gFelte] Frie A7 A2l vlaldhn, 2859 w0 A
Ao L= 7}%@1 whef Zobered ok A A2 A ko] Frbeld L Fe|ue] ¥Ea 23t s A

Axe) B aPd ey Bule] ZAel dysgon] e £EoldE Na0- Cal - 380 4] & 2xolds
CaQ - 8i0, 2 44o] I As|glct,

2l

i

ABSTRACT

The possible use of bioglass, which is one of the surface aclive hiomaterials, as implants malerials has
drawn great atteniton due to thew ability te bond to human living tissue.

In the present work, the investigalion was carried out to find the bonding phenomena between alumina
substrate and bioglass(4555; or fluorine —containing bioglass{45S5 + 4F), and the properties of coated hioglass.

The stable bonding between alumina and bioglass was formed when heat—ireated at 1150°C for 120 minutes
or at 1250°C for 30 minutes for the 4555, and at 1150°C for 30 minutes for the 4555 « 4F. When bioglass coated
alumina was heai— treated, great amount of Al was diffused mto bioglass from alumina substrate. More Al was
diffused into fluorine —conlaining bioglass than into hioglass without fluorine, At early stage of heat—ireatment,

the diffused alumma content was increased with the square root of time and it was also increased with the
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thickness of coating layer and heat—trealment temperatures, The alumina content became constant after its

saturation for longer heal—lreatmenl time

Coated bioglasses were crystallized to NayO - Ca0 + 3510, when heat —treated at lower temperature, and 1o

CaQ : 5i0, at higher temperature.
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Table 1. Batch Composition of Bioglasses (mole%).

Sample Na,0 | CaD | CaF, | Si0, | PO
4555 Glass 24.4 26.9 - 45,1 2.6
4555 - 4F Glass| 24 4 16.1 10.8 46.1 26
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Fig.1. Method of casting glass powder onto alumina
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{a) 4555, 1100°C

{c) 4555, 12507 (d) 4555 - 4F, 1100

{e) 4355+ 4F, 12007C (f)y 1555 - 4F, 12507C
Fig.2. SEM of interface belween bioglass and alumina substrate heal~treated at various temperatures for 30
minutes
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{a) 4555, 8min. (b} 4555, 30min

(¢} 4555, 120min. (d) 4555 - 4F, 8min.

{el 4535 - 4F, 30min. () 4553 - 4F, 120min,
Fig 3. SEM of interface between buwglass and alumina subsirate hear—ireated at 1150°C for various time
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