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SpSHoll o) A ZE el HAp, HAp-Ag 2 HAp-ZrO, 53 2AA ] v =& 3 71413 544& XRD, SEM, TEM
of 9J&] ZAFEATH V=718 HAp E9L Ca(NO;), - 4H,07} (NH,),HPO, -&9-&0]-& 5l AW oaf AFHoe
T HATE HAp-Ag BFA A EAshe vlo|ZE 2719 Ag YA HAp Aol F A48 33459 Aol=2 ¢
glo] FEFe] Adbo] #AFHUY. 2 A9 Agd] A9 AdelAe AEE AFFHA] ¢Ightt. HAp-ZrO, S8A
o AL UxA7)9 Zr0, YAHES HAp 4o A HA difE B4 HAp-Ag @ HAp-ZrO, 39 duld=
of T A2 ZHzF HAp 7]1Ae] #4kE w89 Ag 9 Zr0, J9 &4y 2 e A7)0 osf Srstdth

ABSTRACT

Microstructures and mechanical properties of SPSed monolithic HAp, HAp-Ag, and HAp-ZrO, sintered bodies were investigated
by the XRD, SEM, and TEM techniques. The nano-sized HAp powders were successfully synthesized by precipitation of Ca(NO;),.
4H,0 and (NH,),HPO, solution. In the HAp-Ag composite, the shrinkage cavities were observed at the interfaces between HAp and
large sized Ag particles due to the mismatch of their thermal expansion coefficients. However, no found the defect at the interfaces
between HAp and fine-sized Ag particles. In the HAp-ZrO, composite, nano-sized ZrQ, particles were almost dispersed at the grain
boundaries of HAp phase. The fracture toughness of HAp-Ag and HAp-ZrO, composites were increased due to the plastic deformation
and phase transformation mechanisms of the dispersed fine Ag and ZrO, phase in the HAp matrix, respectively.
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Fig. 1. SEM images of (a) nano-sized HAp, (b) fine Ag, and (¢) nano-sized ZrO, powders.
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Fig. 2. XRD profiles of (a) HAp, (b) HAp-5 vol% Ag, (c) HAp-
10 vol% Ag, and (d) HAp-20 vol% ZrO, powder.
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Fig. 3. SEM surface images of (a) HAp sintered body, (b) HAp-5 vol% Ag composite (¢) HAp-10 vol% Ag composite, and (d) HAp-
20 vol% ZrO, composite sintered at 1100°C.

Fig. 4. TEM images showing internal microstructure of (a) HAp sintered body, (b) HAp-Ag composite, and {c) HAp-ZrO, composite
sintered at 1100°C.

200nm

Fig. 5. TEM images showing internal microstructure of (a) large size of Ag in HAp matrix and (b) small size of Ag in HAp matrix.
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Fig. 6. XRD profiles of monolithic HAp sintered body and
HAp composites sintered at 1100°C. (a) HAp, (b) HAp-
5 vol% Ag, (c) HAp-10 vol% Ag, and (d) HAp-20 vol%
ZI'OQ.
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Table 1. Material Properties of Monolithic HAp Sintered Body and HAp Composites Sintered 1100°C
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Biaxial strength (MPa) Fracture toughness (MPa - m ™)

Sample Relative density (%)
HAp 96.4
HAp-5vol% Ag 99.1
HAp-10 vol% Ag 98.3
HAp-20 vol% ZrO, 99.8

162.0 14
152.4 1.8
1347 0.5
238.6 23
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