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ABSTRACT

This paper describes the FEM analysis for squeak problem of the ceramic-on-ceramic hip joint
system. The onset of hip squeak is estimated by the positive real parts of the eigenvalues in the hip
joint system. From the complex eigenvalue analysis, the unstable frequencies and the corresponding
mode shapes are determined at the certain severe friction coefficients. It is found that some bending
and torsion modes of the femoral stem can be unstable due to the mode-coupling mechanism. It also
shows that the magnitude of the friction coefficient plays a key role on the occurrence of hip
squeak.
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Table 1 Material properties

Materials | Density[kg/m?] moggﬂ;%gpa] Poisson ratio

Ti6Al4V 4500 1024 0.3

Ceramic 4370 3584 0.23
Bone 1932 4736 0.3
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Fig.5 Unstable mode shape of Fig.4. (a) 11,12
mode, (b) 14,15 mode

0.4
Fig. 6 B
0.4
, ‘D” ‘E” ‘F” lG,
. 0.3
16000 g T T -
i
ool 3 __
g | mode(14,15) = °C’
10000 o \
@ (D mode(16,17) =G\,
E 8000+ = Q’,—_
60001 il ®@ mode(12,13) = {F°
mode(10,11) = ‘E’
4000¢ DU@ mode(89) =D’ |
2000} g
0 -800 -600 -400 -200 0 200 400 600 800

R

2,

A |

Fig. 6 Complex eigenvalue analysis of friction co-
efficient 0.4
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Fig. 7 Unstable mode shape of Fig.6. (a) 8,9 mode,

(b) 10,11 mode, (c¢) 12,13 mode, (d) 16,17
mode
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