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Abstract

The objective of this research is to development of Hinged Knee Joint Design by using
Quality Function Deployment for Environment (QFDE) to match the hinged knee joint characteristics
to the need of the handicapped user. And it will give them confident to use it safely, it will improve
their quality of life and it will environment friendly. From the Voice of customer (VOC) survey of
100 present handicapped users, found that the considerable VOC which had the important level of
4.48 was Hinged Knee Joint lifetime and The Four-Phase model of QFDE technique was applied and
found that both of the Hinged Knee Joint Structure of Technical Characteristic (TC) in the House of
Quality (phase 1) has relative important level of 22.61 and the Frictional Link, part of Hinged Knee
Joint in the Part Deployment (phase 2) has relative important level of 16.37 and were related to
considerable VOC. From the data in phase 1 and 2, the Development and Planning (phase 3) was to
modify the Frictional Link focused on its mechanical properties to increase the strength. In phase 4,
the modified frictional link was evaluated on its mechanical properties, it was found that the
modification in phase 3 led to decreasing the stress, strain and deformation. Also the decreasing in all
of them means high strength for frictional link and it affected directly to the Hinged Knee Joint
Lifetime. As a conclusion, the Design Developing of frictional link, as in this development, is based

on engineering design theory and the analysis of its the mechanical properties by using Finite



Element Analysis (FEA). The value of stress, strain and deformation decreased compare to the
previous model. As the result from the cyclic test, the hinged knee joint with the modified frictional
link could increase the three longer lifetimes than the previous model. From the three longer lifetime,
it could decrease 62.42 percentage of Energy Consumption during Hinged Knee Joint Life Cycle
compared to the amount of Energy Consumption currently. It also could decrease 58.89 percentage of
Carbon Dioxide (Carbon Footprint) released intn the atmosphere during Hinged Knee Joint Life

Cycle compared to the amount of Carbon Dioxid % rbon Footprint) currently.



