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Orthopaedic implants are widely available in a large range of different materials, however what if a hip
implant could be printed in a lighter material for the patient with the same mechanical properties? What if
these implants could be manufactured with a method that allows for them to be created as and when
they’re needed for a lower cost?
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Figure 1: Technical Drawing of Hip Implant Design
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Figure 4: Cost Comparison of 3D Printed Part against Widely Available Implants

FEA:

An FEA Study was carried out on the hip implant to
determine how the implant would perform under test
circumstances relatable to the real world.

The test simulated a load of 2.3kN on the femoral head of
the implant while the stem was static.
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There were three different results measured. Von Mises
Stress, displacement and Strain.
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Figure 5: FEA Results of the Hip Implants

Figure 6: Comparison of FEA results of the 3D Printed Material and the Widely Used Materials

In conclusion a 3D printed Carbon Fibre reinforced hip implants can be described as feasible for real world application
through the evidence gained throughout this study. When comparing the price of the 3D printed component to that of
widely available implants they are more than 17 times less expensive. The FEA study shows that both materials have a
very small displacement and very similar stresses. However, to fully identify the components potential, real world tests
need to be carried out to determine yield strengths of the material.




