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Table 1 Composition of experimentally used
and JIS 3 grade Ti powders.

Analyzed Composition

Material
ateria (mass%)

Experimentally used 0:0.31% N:0.012%

pure Ti H:0.016% Fe:0.028% C:0.009%
JIS 3 Grade 0:0.35% N:0.05%
(max) H:0.0125% Fe:0.25% C:0.1%

Table 2 Test materials and designation.

Materials Designation
Ti-0 mass%HAp Pure Ti
Ti-10 mass%HAp Ti-10 HAp
Ti-20 mass%HAp Ti-20 HAp
Ti-30 mass%HAp Ti-30 HAp

D1 OTHDHEEEN JIS 3FEFAY & iz, Fz,
HAp MyRIZA A EHIFFEH Foyeiise T30 A6
L7=.

Table 2 | IR I FECAHRIRR A A RFEE O TR
N10gIZRD EHITFRE LK. &5, MA BT
7B (Process Control Agent : PCA) & LT, A7
7V Ufig (CHs(CH21sCOOH) Z AWy, Hhn&ElL 0.25
gL Liz. THNHORKREER 6 mm O T HEHHR
A= 7018 (70 @ ZEAE51l mm X &£ X 64 mm D
TR T NI T AT CHA L, AR
LTI, A—v & T ROEREMI 71 —E L L.
MA 33, EEARLR—L 3L SPEX8000 % FvY,
MA ZLERFRI% 14.4 ks (4 h), 28.8ks (8h) D 2 &4
L7

MA W U7y R & MR 7 A~ BEEE (Eka
IRELFEMR SPS-1050) CREHLAE L7, MA MK 7 g
ZEAL 20 mm X 5 E 40 mm OEGENIEAL, Fv
UN—NOEZEE R 40 Pa FREICR D, B v 9T
FEF1ZNZ T, BEEK 5 mm OBERAZ/ERL L=, 72
B, 20T BB I ONFEOE T O B E T A1
B2 A FOMETETH D, BersstbL, FiREE
1.67K/s, BEAEIEEE 1273 K, MES 49 MPa, R
180 s & L7=. 7277L, Pure Ti ¥y ROBERHEED
H1073 K & Uiz, F7z, BFAIE LCh—Rr~—
IN—HfEA LT
2.2 APERRIEDOFHG

MA ZUEERT#% OBy RO R & S 4 EATE
%85 (JEOL JSM-5410) & HAWTHIE Lz, —KR
WET—7 FICHREZEE L, IHEEE 10 kV Tl
Uiz, BrRONRI 1%, fedk L7=BEED D 30 f#
DR E TNEE I GRD, ZORROEMIOE S D
AE 28, AL 2 EZ2FR - 26 [HDTF—% 23R
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Fig. 1 SEM micrographs of mechanically
alloyed powder ; (a)None MA pure Ti, (b) None
MA pure HAp, (c) MA 4 h pure Ti and (d)MA 4
h Ti-10 HAp.

Mechanically alloyed 4 h powders with the addition of 0.25 g PCA
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Fig. 2 X-ray diffraction patterns of
mechanically alloyed 4 h powders with the
addition of 0.25 g PCA.
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Fig. 3 The standard free energies of
formation of oxides®.
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Fig. 4 Vickers microhardness of mechanical
alloyed powders with the addition of 0.25 g
PCA.
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SPS materials fabricated from mechanically alloyed 4 h powders
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Fig. 5 X-ray diffraction patterns of as-SPS
materials produced by mechanical alloyed 4 h
powders with the addition of 0.25 g PCA.
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Fig. 6 Vickers hardness of SPS materials
produced by different mechanical alloying time
with the addition of 0.25 g PCA.
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