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Toughening of artificial knee joint tibial insert for reducing contact pressure
by electron beam irradiation
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The toughness of the artificial knee joint tibial insert for reducing
contact pressure was investigated by electron beam irradiation. Tensile and hardness tests of
gamma-irradiated UHMWWPE specimens were carried out and a clear change in mechanical properties due
to irradiation to toughness was found. For electron beam irradiation, preliminary experiments have
been completed under the same conditions as the gamma ray irradiation dose. The material analysis
after the test is carried out by an electron spin resonance apparatus, and a mechanism for analyzing

and evaluating radical species was constructed. We believe that the stress applied to UHMWPE can be
evaluated under the condition as close as possible to the environment inside the joint by the joint
contact problem analysis model that reflects the above results.
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