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Finite element analysis on bio-mechanical behavior of composite bone plate for
healing femur fracture considering contact conditions

Suk-Hun Kim’, Seung-Hwan ChangM+

ABSTRACT

In this paper, finite element analyses for estimating the behavior of fractured femur just after the operation
were carried out by using ABAQUS 6.71. A stainless steel bone plate and composite bone plates with various
stacking angles were considered to find out the effect of bone plate properties on bone fracture healing. In
order to simulate the actual state, contact conditions between the plate and bone and fractured bones were
imposed on the finite element models and the whole analysis was divided by two steps; screw fastening step
and load bearing step. The stress and strain distributions at the fracture site for the cases of the stainless steel
and composite bone plates were analyzed and compared with. From the analyses it was found that the
composite bone plate had potential advantages for effective bone fractures healing relieving stress shielding
effect.
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Table 1 Material properties of stainless steel, WSN3k and bones

Property St::::SS WSN3k Cg;t:;al Trabecular bone

Young’s 191 E 18 1.061
modulus(GPa) Ei 10 :
Poisson’s ratio [ 03 | V27 L2l 033 0225

2 dTolA AME IABY PAHEE Fig 1oM B
ol Hie} o] Fujihara [4-5] Fo] A-7g AW Al

oAk nAFE 6719 AaF AEE & AL A
o, QEES AHY AFH Zo] Hind & g AY
dfof stz YntHom Zat nAW
o] gsle] FHE st Aleg W wTgA £ =R
ME AFF R sk 7/‘1%

NEZY 71818y Ak
271 2E U= AdEISL
Fe UPE A gethn 7pgste] iﬂ 845 AREEt
297 shckFig. 2 F=x).

[7] 16 | 16 [ 25 | 16 | 16 |7]
I I i 1 ] 'l T
-—— U i

=137

15 All dimensions are in mm

Fig. 1 Bone plate geometry[4-5].
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Fig. 2 Geometry of the simplified femur and screw.
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Fig. 7 Stress distrik in axial di

tion in bone plate; (a) Stainless
steel bone plate (b) Composite bone plate [+45].r
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Fig. 9 Stress distribution in axial direction in fracture site; (a) Stainless
steel bone plate (b) Composite bone plate [+45]qr.
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Fig. 10 Maximum Stress at Femur(Von-Mises stress).
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Fig. 11 Stress distribution in radial direction at the fracture site (a)

Stainless steel bone plate (b) Composite bone plate [+45].r.
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