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F1 HA-Ti EEEDH BT H

Table 1 Composition of HA-T1i

biocomposites( Volume fraction, %)

Sample No. HA Ti
Al 75 25
A2 65 35
A3 55 45
A4 55 45
A5 45 55
A6 35 65
A7 25 75
A8 15 85

2 HA-BG-Ti & AEMFEL L
Table 2 Composition of HA-BG-Ti

biocomposites( Volume fraction, %)

Sample No. M atrix BG
Bl Al 5
B2 A2 5
B3 A3 5
B4 A4 5
BS AS 5
B6 A6 5
B7 A7 5
B8 A8 5

2 FRIMTHE

2.1 EREEBIRANEHFRIE

B B 5 B K A B R ST AR AR R (DL
U, B 1R EEEES ERbrf R A 9~ 348
(FREBE AT IS, X ST 5 2 =4
L HA & &8 95% . WNE 2 o] LLE Hi: 404
ik 4y M S R R W {5 571,75, 600. 85, 962. 01,
1.040. 11, 1 089.29 em™ '}y & BE | POI™ HIHRAE
e, 3 571.75, 632.27 em™ ' N B BEH] OH™ HI4F1E
e, HICHRIRAR « PIE . 20 3L ol L Ath 2% v I,
5 X ST o b 45 A A

A — Ca5(P04)3OH

20/(°)

1 AR A ) X 5 AT T i
Fig. 1 XRD pattern of systhesized HA
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Fig. 3 Sintering shrinkage curves of
HA-Ti and HA-BG -Ti biocomposites
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Fig. 5 Bending strength curves of
HA-Ti and HA-BG -Ti biocomposites

2.5 TMLEH

Bl 6 fTn i — o0 & HA-55% Ti fl = JC &
40%HA-50% T+10% BG -4 J& ) HA A5 Ti #15
HORIES . I 6(a) 1 6(c) 7l WL, =JCHRIK HA-
Ti &0 %%, “JCARKHA A Ti /A
RS, XG5 RAEE 6(b) #1 6(d) PR LLE
HEERE XS LR T R HA-Ti 4
JERM = JC R HA-BG -Ti & J& 1) )22 M e #a 17 72 4E
BRI 2R R A



. 1364 - s [ i G R 2 4

2003 4F 12 H

6 2 B ARDRE K 1 LB S TR B

Fig. 6

Interfacial microstructures of two kinds of biocomposites

(a), (b) —HA-55%Ti; (c), (d) —HA-50% Tr10% BG
A —HA phase; B—T1 phase
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Fig. 8 EDAX analysis of rich T1i area of

HA-Ti composites

(a) —HA-55% Ti composite;
(b) —HA-50%Ti-10% BG composite
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(a) —HA-55%Ti composite;
(b) —HA-50% Ti-10% BG composite
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Mechanical properties and microstructure of
HA-Ti and HA-BG-Ti composited biomaterials

RUAN Jiamrming" %, ZOU Jiamr peng'
(1. State Key Laboratory for Powder M etallurgy,
Central South University, Changsha 410083, China;
2. Bioengineering Unit, Strathclyde University, Glasgow G4 ONW, UK)

Abstract: Sintering shrinkage and strength as well as their relationships with microstructure of HA-Ti binary and HA-BG-Ti ternary
biocomposites were studied. The results show that the compressive strengthes of HA-T1i binary and HA-BG-T1i ternary composites
reach to the minimum of 76 MPa and the maximum of 180 MPa when T1i contents on the scale of 45% and 65% respectively. Com-
paring with the values between 58~ 79 MPa of HA-Ti binary composites bending strength, HA-BG-Ti ternary composite s bending
strength reaches to its maximum of 164 MPa when T1i contents equal to 45% ~ 65% around. Brittle phase including calcium titanate
and calcium carbonate and flaws impaire the combination between Ti and HA particles in HA-Ti binary. Otherwise, a complex strong
binding force accompanied by elemental diffusion of Siand Tiin HA-BG-T1i ternary composites could theoritically explain the great dif-

ference of mechanical properties between HA-BG-T1i ternary composites and HA-Ti binary composites.

Key words: HA-Ti biomaterial; sintering shrinkage; mechanical property; microstructure
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