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A Basic Design and Characterization on Composite
Bone Plate for Bone Fracture Healing

Ju-Ho Kim’', Seung-Hwan Chang

ABSTRACT

This paper aims to enhance the efficiency of bone fracture healing with bone plate made of fiber reinforced
composite materials. The composite bone plate was designed as the same dimension and shape as the existing
stainless steel bone plate. To find out the appropriate stacking sequence of the composite bone plate the
variations of strain distributions were calculated using FE analysis when the bone plates were applied to the
fracture site. From the analysis result it was found that the composite bone plate whose Young's modulus is
lower than that of metal bone plate gave more uniform strain distribution and provided appropriate condition
for callus formation and its development.
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Fig. 2 Shape and Dimension of Carbowepoxy Fabric Composite Bone Plate.

Fig. 3 Fabricated Carbon/epoxy Fabric Composite Bone Plate.
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Fig. 4 Young's Modulus of WSN3k w.r.t. the Stacking Sequence.

Table 1 Material Properties of Stainless Steel, Carbon-epoxy and Bone
! dul . .
Material Young((s] Pr:)o uius Poisson's ratio
Stainless Steel 200 0.3
E, 70 0.13
Carbon/Epoxy E; 10 0.13
E; 10 0.13
Femur 18 0.24

10

Young's Modulus (GPa)

T T T

00 61 02 03 04 05 06 07 08 09 10 11 12 13 14
Interphase length & (mm)
Fig. 5 Step-wised Material Property of Interphase.
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Stress Distribution in Bone Plate.
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Fig. 12 Average Stress of Bone Plate and Bone.
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