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ABSTRACT Porous 3~TCP/HA biphasic bioceramics were sintered by a microwave processing
system to improve both the mechanical strength and the bioactivity. Through the optimization of
sintering conditions, such as the sintering temperature, the holding time and the heating speed, porous
bioceramics with average crystal size of 400 nm, porosity of 48%, and tensile strength of 1.10 MPa
were prepared. To achieve similar linear shrinkage and tensile strength, the microwave sintering temper-
ature reduced about 100 ‘C. The comparison between conventional sintered specimens and microwave
sintered specimens showed that the latter exhibit smaller grain size and higher tensile strength. After
immersion in simulated body fluid, the amount of bone-like apatite formed on the specimens sintered
by microwave processing system was more than that of specimens sintered by conventional furnace.
The results indicate that it is possible to improve both the mechanical strength and bioactivity of Ca—P
bioceramics by microwave sintering.
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WRLBEES. PRI RIS TEMABIRR 2.45 GHz () H H SRURRIE AT, RA AlOs 208k
I Al O3 LFAEERRIRMR, R B Bast L2 oo ki e s, ML/ BRI, H AL
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Table 1 Composition and ion concentration of SBF solutions/mmol-L™*

Nat K+ Ca?t  Mg?>t  HCO; Cl- HPO~  S0%~
Blood plasma 1420 5.0 2.5 1.5 27.0 103.0 1.0 0.5

SBF 142.0 5.0 2.5 1.5 4.2 147.8 1.0 0.5
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Fig.1 Effects of the sintering temperature on Fig.2 Effects of the holding time on sintering
sintering performance performance

PEFIRLIE A 1050 C, REZEMTIE] 9 min, BUEMIPGER, 5-TCP/HA BEMTERES TR 2.
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Table 2 Effects of the heating speed on sintering performance

Heating speed/C -min—1 Linear shrinkage/% Tensile strength/MPa
10 8.66 1.16
20 8.57 1.14
40 8.33 1.10
80 5.72 0.67

AR AAR (80 C/min), £ HiBE
RE (B 3), MEEAR, FREMBIBIFHI BB
s ARG AR A AR SRS 47 247 R 3
ERA R, HEWA R R, FEPEnfEE
RAGREEITH], BEINREHE. FELLe - AT B R
A 20~40 C /min.
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Fig.3 SEM photograph of the specimen with

crack

4 BBRES (a) MINHLBEL, (b) BRI SEM A _
Fig.4 SEM photograph of the specimen sintered by a microwave system (sintering tempera-

ture 1050 C, sintering time 9 min, rising speed of the temperature 40 C/min) (a) and

conventional furnace (sintering temperature 1150 C, sintering time 2 h) (b)
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Fig.5 SEM micrographs of (a) microwave sintered and (b) conventional sintered specimens after

immersion in SBF
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