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Abstract: Femoral stems with porous surface of hip joint prostheses were manufactured using biomed-
ical Co-C+-Mo alloys by usual casting and directional solidification casting, followed by sintering at
high temperatures. Effects of two different casting processes on mechanical properties of femoral
stems were studied. Macre- and micre-structure and fracture appearance were compared. The results
indicate that for femoral stems manufactured by directional solidification followed by sintering,
column crystals are observed and the tensile strength at room temperature increased greatly by

the technology. The tensile strength and elongation of femoral stems with porous surface increased to

1L 2 and 2 Otimes, respectively.
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Fig. 1 Specimen location of femoral stem with P
porous surface for tensile test
1
Table 1 T ensile strength of specimens casted by different technolo gy
T easil Longitudinal Transverse
ensile property Rroo MPa R,/ MPa Al % Rpo o/ MPa R,/ M Pa Al %
491 970 35.4 470 910 14.0
Solidificated directionally 495 973 33.6 465 720 13.0
469 912 41.5 - - -
508 709 13.9 455 750 9.5
Casted usually 441 542 17.1 465 745 8.5
475 590 12.3 - - -
Requirement of standard YYO0118 2450 2665 >8 - - -
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4b Fig.2 Macroscopicstructure of specimens

(a) casted usually; (b) solidificated directionally
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Fig. 3 lustration of load on femoral stem implanted in femur !
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Fig. 4 SEM photographs of microstructure of specimens (a) casted usually; (b) solidificated directionally
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Fig. 5 SEM photographs of microstructure of casted specimens after sintering (a) casted usually; (b) solidificated directionally
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Fig. 6 Fracture SEM photographs of specimens (a) casted usually; (b) solidificated directionally

(T#H%19M)



BaSrTiO3

19

rent of ( Bag.4SrRo.¢) Ti03 thin films[J]. J Appl Phys, 1997, 81:

551 — 18
o Griiiy iz 6762- 6766.
. o— Roughness = [4] KINGON A,STREIFFER S K, BASCERI C, et al. Thin films for
_E i | : 16 i dynam ic random access memories[ J]. Mater Res Bull, 1996, 21:
- 2 46- 52.
E asl - - —: [5] HORIKAWA T,MIKAMI N, MAKITA T, et al. Diclectric prop-
- e . * 14 = erties of (Ba, Sr) TiO3 thin films deposited by RF sputtering[J].
Jpn J Appl Phys, 1993, 32:4126- 4130.
el R [6] SAHA S, KARUPANIDHIS B. Dielectric response in pulsed laser
[ime /s ablated (Ba, Sr) TiO3 thin films[J]. J Appl Phys, 2000, 87: 849 —
6 BST 854.
Fig. 6 Dependences of grain sizes and surface [7] ZHANGT J,NIH. Fabrication and electrical properties of Bag ¢4
roughness on annealing time Sro.36T 103thin films by sot gel on platinum coated silicon[ J]. J
Mater Sci, 2002 37:4155- 4158.
3 [8] LEEJY,JUANGJ Y, WU K H. Pulsed laser deposited homoepi-
taxial SrTiO3 thin films[ J]. Surf Sci, 2001, 488: 277- 285.
[9] HUBERT T, BECK U, KLEINKE H. Amomphous and nanocrystalline
(1)BST StTi0s thin films[J] . ] Nom Cryst Solids, 199, 196: 150~ 154,
[10] GOTTMANN J,KREUTZ E W. Controlling crystal quality and
(2) s BST orientation of pulsed laserdeposited BaTiO3 thin films by the ki
, 700°C 7nom, netic energy of thefilm-forming particles[ J].J Appl Phys, 2000,
BST 70: 275- 281. ' ' '
[11] SUGIH N, TAKAGI K. Change in surface morphologies with
700°C ’ ’ BST pulsed-laserdeposition-temperature for SrTiO3 and Bag 7 Sro 3
) Ti03 thin films on Pt electrodes[ J]. T hin Solid Films, 1998, 323:
(3) s BST 63— 67.
[12] CELINSKA J,JOSHI V,NARAYAN S, et al. Effects of scaling
the film thickness on the ferroelectric properties of SrBi;Ta ;09 ultra
thin fimg J]. Appl Phys Lett, 2003, 82: 3937- 3939.
[1] SONG M H,LEE YH, HANN TS, et al. Effects of anew stacking (2007J13-005)
method on characteristics of multilayered BaTiO3 thin film[J].] - 2009-02 16 . 2009 06.28
Appl Phys, 1996, 79: 3744 3748. (1965—), . ’ ’
[2] OKAMOTO K, NASU Y, HAMAKAWA Y. Optical and strue ’ 10
tural properties of ( Ba, Sr) TiO3 thin films grown[]J]. IEEE (617000), B mail: w zy75f@ 163, com
Transactions Electron Device, 1991, 28: 698— 704.
[3] WANGY P, TSENG T Y. Electronic defect and trap-related cus °
(LE#EH 15W)
’ ’ [1] [M]. , 2006.
’ [2] PILLIAR RM. Porous-surfaced metallic implants for orthopedic
applications[ J]. J Biomed M ater Res, 1987, 21:1- 33.
[3] YY 0118- 2005, [S].
3 [4] , . [M].
,1994.
[5] YY 0117.3- 2005,
(D [S].
(2) :2009-03-11; :2009- 0713
(1976 —), R R
’ | 81 77 (100095) , E-mail: jhzw @ vip. 163. com




