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Fatigue Characterization of Glass/Polypropylene Composite Bone
Plates Locked with an Artificial Tibia under Moisture Environment

Min-Gu Han*, Seung-Hwan Chang**’

ABSTRACT: In this study, bone plate made of glass/polypropylene composite material which was applied to an
artificial bone was tested to check the service ability under fatigue loading. To check serviceability of composite bone
plates fatigue test was carried out considering changes in the moisture absorption rate, locking position of screws and
loading condition. Test results showed that all the tested specimens had the fatigue life more than one million cycles
which was much higher fatigue life than the expected value of 650,000 cycles. Screw position was not critical impact
on the deformation of the fracture site. In this paper, the mechanical performance of the glass/polypropylene
composite was verified by fatigue test under various water absorption conditions, and this result may give useful
information on the design of composite bone plate.
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Table 1. Material properties

Twintex Epoxy GEP 224
Young’s Modulus E =220 13 E, =355
(GPa) E,=22.0 : E,=17.2
Trabecular bone Cortical bone
Young’s Modulus
1.1 18.4
(GPa)
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All dimensions in mm.

Fig. 1. Shape and dimensions of a bone plate
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Fig. 2. Shape and dimensions of an artificial bone

All dimensions in mm.
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Fig. 3. Fabrication process of an artificial bone
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Fig. 4. Fatigue test
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TYPE 321-123

TYPE 32-23

Fig. 5. Screw position
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Table 2. Water exposure time

Exposure 0 24 72 120 168 336
time [hour] | 504 672 | 1008 | 1344 | 1680 | 2016

Water absorption rate (%)
w

0 500 1000 1500 2000 2500

Time(hour)

Fig. 6. Water absorption rate

Bone plate Bone

Callus

Fig. 7. The artificial bone specimen with an artificial callus
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