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Young’s Modulus (MPa) Density Range (g/cm?3)

E=0.001 p=0
E = 33900p220 O<p =0.27
E=5307p+469 0.27<p<0.6
E = 10200p2-01 0.6 =p
Yield Strength (MPa) Density Range (g/cm3)
Oyietq = 1.0 X 102 p=0.2
Oyielq = 137p*%% 0.2<p<0.317
Oyielq = 114p172 0317 =p

Keyak, J.H., et al., J Biomechanics, 1998
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BMD [g/cm3] = (CT[H.U.1+ 1.4246)X 0.001/1.0580 : (cT>—-1)
BMD [g/cm3] =0.0 : (CcT=—-1)
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Load 1800(N)

Stem( Ti-6AL-4V)
Cup( Ti-6AL-4V)

Head (Ceramic)

Liner (UHMWPE)

Young’s modulus
(GPa)

110

110

380

1.95

Poisson’s
ratio

0.3

0.3

0.26

0.43
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Strain energy density (kJIm3)
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(" Bkt H (MPa) BB (g/cm?) ™
Oyielq = 1.0 x 102 p=0.2
Oyietg = 137p*3% 0.2<p<0.317

\ Oyield = 114p*72 0.317 = p j

{ 5|5&5&E (Kaneto, 2003) J
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FRIEEAED Yl

&/NEVT A ¢ =3000 pe

R E { [T #&55& E (Taylor, 2003) J
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Bessho, M., et al., J Biomechanics, 2007
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Fracture types

Obliqgue Comminuted  Spiral Compound
http://www.orthohyd.com/

A B1 B2 B3 C

http://fractureguide.zimmer.com/

RESFIEEZFEMIC K
DBIRL, EDXN=XL
Brooks, P. in Ozr(t)hlc())p%%dlg http://www.bcmj.org/ % HH 5 b\ ‘: -a— %
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THA & RHAE F IV DiRE

THA RHA

' Properties TiBAI4V Alumina Co-Cr
Elastic
Modulus 114 370 230
(GPa)
I Poisson Ratio  0.34 0.22 0.30
| Critical Stress
(GPa) 0.88 0.40 0.94
Yield Stress
(GPa) 0.97 3.00 2.70
Density 4.43 3.96 8.28
Y, \ p | (g/cm3)
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Load

0.5BW - 3BW
(61.9g)

‘7 Loading : 1BW —
5BW

s (61.9KkQ)

Anterior Posterior

o

Configuration  «a B

FC1 120° 0

e MF v6.1 FC2 60 0
(@) TC 1 (b) TC2 (d) FC2 Bessho et al. Bone
2009

Twisting Falling
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TC-1 Compressive. Compressive O tensile
yield failure failure

2.0 3.0 BW
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Compressive@ Compressive () tensile
TC'2 yield failure failure
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B AH5BRFDLE~79% vs 5415~

MPa
I 25491
22658

19826

16994
I 14162
11329

8497
5665

I 2832
0

79 yrs old, female, hip OA 54 yrs old, female,
healthy
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B1RGDRIEE )~ 798 vs 545~

79 yrs 54 yrs 79 yrs 54 yrs 79 yrs 54 yrs

3 BW




SIS ER DML ~798 vs 54~

16000

14000

12000

10000

8000

6000

4000

2000

Number of elements (failure and yielding)

=o—tensile failure (79, female)
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»~compressive yielding&failure element (54, male)
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BW
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