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Abstract

The leg amputation in the active person is the most uncomfortable surgery in patient’s life. Trans
femoral amputation is one of them, which can be overcome using the prosthesis consisting of a
socket, knee joint, pylon and foot. The artificial prosthetic knee joint imitates the functions of
human knee to achieve the flexion-extension for the above knee amputee. The objective of
present work is to develop a light weight composite material for the knee joint to reduce the
metabolic cost of the patient. Hence, an attempt was made to study the mechanical properties of
multi walled carbon nanotubes (MWCNT) reinforced Poly (methyl methacrylate) (PMMA)
prepared through melt mixing technique and optimize the concentration of reinforcement. The
PMMA nanocomposites were prepared by reinforcing 0, 0.1, 0.2, 0.25, 0.3 and 0.4 wt. % of
MWCNT using injection moulding machine via twin screw extruder. It is observed that the
tensile and flexural strength of PMMA, which were studied as per ASTM D638 and D790,
respectively, were increased by 32.9 and 26.3 % till 0.25 wt. % reinforcement of MWCNT and
then decreased. The experimental results of strength and modulus were also compared with
theoretical prediction, where a good correlation was noted. It is concluded that the mechanical
properties of PMMA were found to be increased to maximum at 0.25 wt. % reinforcement of
MWCNT, where the Pukanszky model and modified Halpin-Tsai model can be used to predict
the strength and modulus, respectively, of the PMMA/MWCNT composites. The said composite
can be opted as a suitable materiel for the development of polycentric knee joint.
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