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Ca0-Si0,-B,0:719] AAsfele] AFAEA 2 7AH 54, A4S Golrsitt. o] 249 AAsRel= 750-830°C
Atolol| Al Ao X3 ulHFx2E BYrt o] 443 fElv WA gt E o] E(monoclinic wollastonite), 7
# 1.8 °] E(Calcium borate, CaB,0,) X443 B2 A2 A o] E(borosilicate) 2] 7] A F(matrix)} 3422 FAHAT 714
A A xF7A] 4EA U2 AR Agelaro S5k on B8] 9FE7(2813 MPa), #7214 (3.12 MPa - m'?)
o] &t} WAL AAH3Fel F calcium borate?}t RRZAFAOE Fule] ol &M, £ B2 calcium
boratex= 2 AL A (SBF)2] Zgol9] HESTE F5A7|2L borosilicate f2]= BAtoluleElo]E Alaldo)] H a3 Si-OH
718 BPAA @ilotiElo]E Fol wha] AAE] wjF o R wudth mEtk] CaB,0,% borosilicate H27F BE5E
Aalreol ARG o] Hold Ao g AzH
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ABSTRACT

Sintering property, mechanical property and bioactivity of CaO-Si0,-B,0; glass-ceramics were investigated. This glass-ceramics
was sintered at 750-830°C and showed nearly pore-free microstructure. The glass-ceramics consisted of three phases, i.e. monoclinic-
wollastonite, calcium borate and borosilicate glass matrix. The mechanical strength was higher than that of other bioactive ceramics,
especially compressive strength(2813 MPa) and fracture toughness(3.12 MPa - ml/z). Bioactivity of the glass-ceramics depends on
amount of CaB,0, and borosilicate glass matrix. It might be likely that more soluble CaB,O, raises supersaturation of Ca ion in SBF
solution and borosilicate glass forms Si~-OH group that presents nucleaction site of hydroxycarbonate apatite(HCA) layer. So, glass-
ceramics of more CaB,0,4 and borosilicate glass showed better bioactivity.
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Table 1. Chemical Composition of the Studied Ca0O-Si0,-B;04
Glass-ceramics

Notation Ca0 (mol%) Si0, (mol%) B,O; (moi%)
CS5B 479 479 42
CS10B 45.8 458 8.4
CS20B 414 414 172
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Fig. 1. Fracture toughness measurement (Single Edge Precracked
Beam Method).
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Fig. 2. DTA patterns of CS5B, CS10B, CS20B glass powder.
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Fig. 3. Shrinkage curve of the CS5B, CS10B and CS20B
green-compact.
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Fig. 4. Bulk density and open porosity of the CS5B, CS10B
and CS20B sintered at 650-900°C for 2 h.
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Fig. 5. XRD patterns of the CS5B, CS10B and CS20B sintered
at 700-950°C for 2 h.
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(b)

Fig. 6. SEM micrographs of the polished surface of (a) CS5B
sintered at 850°C for 2 h and (b) CS10B sintered at
800°C for 2 h (unetched).
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Table 2. Mechanical Strength of the Studied CaO- Ssz-B203
Glass-ceramics and A-W Glass-ceramics = -

Compressive Hardness Bending Fracture
strength (Hv) strength toughnessllz)
(MPa) MPa)  (Kjc,MPam
CS5B 166241055 675+9.97 212+15.7  2.88+0.07
CsI0B 281342063 687+10.5 204+4.04  3.1240.22
®
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Fig. 7. SEM micrographs of the plasma-etched CS10B glass-
ceramics sintered at 800°C for 2 h.

Table 3. Phase Contents of the Studied CaQ-SiO,-B,0; Glass-

ceramics
CaSiO; CaB,0, Borosilicate
(Wt%) (wt%) glass (wt%)
CSsB 90.8 45 4.7
CS10B 81.1 9.3 9.6
CS20B 65.1 17.2 17.7
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Fig. 8. Thin-film XRD patterns of the surfaces of (a) CS5B and
(b) CS10B glass-ceramics soaked in SBF solution for
various periods ( @ : monoclinic wollastonite, ¥ : Hy-
droxycarbonate apatite).
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(a) CS5B mother glass (1 day) (b) CSSB glass ceramics (1 day)
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(€) CS10B mother glass (1 day)  (f) CS10B glass ceramics (1 day)
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Fig. 9. SEM microphotographs of the surfaces of CS5B,
CS10B mother glass and glass-ceramics soaked in SBF
solution for various periods.

(h) CS10B glass ceramics (5 day)
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Fig. 10. Changes of Ca, P concentrations of the SBF solution
measured by ICP after soaking the CS5B, CS10B
glass-ceramics for various periods.
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