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Abstract

The objective of this study is to prepare Hydroxyapatite (HAP) / Tetracalcium Phos-
phate (TeCP) sintered composites that can control fatigue crack growth. The powder
compacts consisting of 30mol% TeCP and HAP were heated at several temperature in
air and/or in CaO powder, and crystal phases of the sintered composites were analyzed

by X-oray diffraction. When the powder compacts were heated at 1350°C for 3 hrs in
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CaO powder, TeCP particles dispersed HAP ceramics were obtained in the surface
layer from the surface to the depth of 300 um, and any other crystal phase such as

CaO was not detected.
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Fig.1l Schematic of the idea inhibiting the extension of a crack in the HAP/TeCP
composite ceramics.



82 EHBHEOERERHECTEL A7) Y x v MBI OB

B A LIRS 5 & [KEIC HAP (O 2 @88 S Hd L, 205 TR EEIET 2%,
@)D % FERE ST HLENH 5 H LA 7 /8% 4 b2 v bTlE, HAP X b dEEMT
HDH) VAV TN, T2 RITE= YERA VY A (Cas(POL),, Tricalcium Phosphate,
TCP) %L ORGP LETH LY, LoL, KFFETHELRASL A VT Y = v MEERME
TiE, QORI T LB ELTE I EDPET L, FhUE, BEOHEED LS 1R
WIS LT, MEHEZERERB L, S5ICBHOBESZOMEREOIFI L V) IBEETV, B
AT T2 L 20T EEHNEILTILENTSHLHDHTHL, SHICABRIERT S L
W F Pz RS T B L, BENOKERO pH MK T LR OIS I 2. 72,
CEMBRE T T, ) o X9 2RI 7% pH OB T2 LT O MEHIIEE L TR0 s 1E
HEENE, ShoDZ L 2#ET 5L, HAP X ) QIEHMETH AME—D ) VAL T 7 4
TdHbH TeCPld, KL TEZAA VT ) Vo MERZRIETE2ME—DILEWMTH S 2
EDInB, B) LT =7 ¥ HERE | TeCP RO L RN TO HAP OAFIIC X Y, BZ%k
OSSR B OB, Z L CRENE AT L7z HAP X 2 AR O B2 O 1) %
BISER T 2 EMORFIC ) OFEYEIZ L), BEEROILNIERKREA KT SE, 20
MR EIESES,

B2 \ZEPCRERE S 2 5B 2 B LA v 7 U ¥ = ¥ MEBME OIS &2 B 10IR T,
B2 1R L2 TIE, @ % HAP BERSARTIC TeCP AL F-A— 1208 L Twad, 2L T,
B IR I 2 S e L - BRI B 8 72 TeCP W1 &£ 822 L, BAEMNIIMER Tz 3T
Wh, TIRELA VT Yy MEREZIIE S 51213 HAP/TeCP A BRI ED X 9 7
M2 Fe 72 ULENDH L1259 B TNEEZ D201, T HAP B AT OBEOMERE
ZRE) & PR,

Apatite polyerystals

Temsile 5t ress

Surfice cruck

Saliva

Tetracaleium phosphate
Partlcles

Fig.2 Schematic of the structure of a HAP/TeCP composite ceramics.
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Fig.3 SEM photographs of a subcritical crack growth of a crack on the HAP ceramics.
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Fig.4 Schematc of the microstructure of a HAP/TeCP composite ceramics.
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Fig.5 Thermal decomposition behaviour Fig.6 Change of the bulk density of the
of TeCP powder heated at each HAP/TeCP composite ceramics. The
temperature for 3 hours. powder compacts were heated at

several temperature for 3 hours.
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Fig.7 Changes of the intensity of X-ray diffracted from the HAP, TeCP and CaO crys-
tals. The powder compacted composed of 30 mol% TeCP and HAP were heated in
air for 3 hours.
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Fig.8 Changes of the intensity of X-ray diffracted from the HAP, TeCP and CaO crys-
tals. The powder compacts composed of 30 mol% TeCP and HAP were heated in
air.
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Fig.9 Changes of the intensity of X-ray diffracted from the HAP, TeCP and CaO crys-
tals. The powder compacts composed of 30 mol% TeCP and HAP were heated in
CaO powder for 3 hours.

100 um

Fig.10 SEM photograph of the polished surface of the 30 mol% TeCP/HAP composite
ceramics heated at 1330°C for 3 hours in air.
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Fig.11 Schematic of the sintering process of the HAP/TeCP composite ceramics.
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