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In recent years, the use of polymer-ceramic nanocomposites to repair damaged bone tissues has
increased. Since obtaining the mechanical properties of such scaffolds using laboratory methods
is very time-consuming and expensive, the use of analytical and numerical methods is suggested
as an auxiliary method. In this research, the mechanical properties of poly-caprolactone
nanocomposite filled with nano-fluoroapatite particles have been investigated by analytical
method. A tensile test was conducted on a poly-caprolactone nanocomposite containing
fluoroapatite at (10, 20, and 30% wt) in order to examine its mechanical properties. The tensile
test results revealed that the pure sample's Young's modulus was 215 MPa, while the composite
samples (10, 20 and 30% wt) had respective values of 540, 600 and 580 MPa. As a result, by
increasing the percentage of fluoroapatite nanopowder, the Young's modulus of nanocomposites
significantly increased compared to the pure polymer sample. Comparison of the relations
between the prediction theory of elastic modulus and the experimental results showed that the
theories of Rule of Mixtures, Mori-Tanaka, Dewey, Ramakrishnan and Arunachalam had a very
large difference compared to the experimental results, but the Halpin-Tsai model was the closest
with a difference of 13%. It has the results.
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