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Abstract

From the usage of fourteen-hole Dynamic Compression
Plate (DCP) to support a fracture femur shaft, it is found that the
failure of fixation plate is one of causes of unsuccessful healing
of human fracture. It is commonly observed in patients who apply
weight bearing on their fracture femur before the healing of their
femur is completed. From the previous work, the investigation on
effect of five parameters, which are (1) the number of screws
used included the positioning, (2) the torque for tightening each
screw, (3) the size of fracture gap, (4) the fracture angle with
respect to the femur shaft and (5) the patient weight, on the
stress of DCP when it is subjected to static load. The results
show that the size of fracture gap is the most significant
parameter for the failure of the DCP. For the result of other
parameters, the stress on DCP is lower than ultimate Tensile
Strength of the material and slightly higher than Yield Strength of
the material then DCP would not fail by supported static load with
cause of these parameters. Hence, the DCP would not fail due to
static loading under these conditions. However, DCP could be
failed due to fatigue when it subjected to cyclic loading. The
objective of this work is to estimate its fatigue life by Stress-Life

(S-N) method when it is subjected to the cyclic load. The results



show that the fatigue life of the DCP was between 7,000 to
720,000 cycles in the case that the fracture gap is 1 mm. The
usage of smaller number of screws and located as far apart as
possible, the suitable level of applied torque for each and screws
setup, reducing the patient weight and the angle of fracture
rotates counterclockwise will extend the fatigue life of the DCP.
For the fracture gap of 0.2 mm, the DCP has an infinite life
meaning that it will not fail due to fatigue failure.

Keyword: Finite Element Method (FEM), Dynamic Compression
Plate (DCP), Femur
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