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Collaborative Manufacturing Strategy of Shape and Performance for the
Personalized 3D Printing Transfemoral Prosthesis Socket

TANG Lei LIU Tengda SHAN Cunqing SUN Changning
WANG Ling TIAN Xiaoyong LI Dichen
(State Key Laboratory for Manufacturing System Engineering, Xi'an Jiaotong University, Xi’an 710049)

Abstract: The prosthetic socket provides the critical attachment between the residual limb following amputation and the prosthetic
device, without which the prosthetic device cannot work properly. The purpose of this study was to present a quick-responded
framework for the customized manufacturing of low-cost prosthetic socket, using material extrusion technology (MEX). The required
mechanical property of the prosthetic socket was proposed through the biomechanical analysis of residual limb and prosthetic socket.
Based on that, the suitable manufacturing material is selected through the systemically research on the impact of material and process
parameter on the mechanical properties of the printed parts. Then, the process parameters and the printing strategy are further
optimized to improve the interlaminar tensile strength, especially for the structures with specially required mechanical properties and
geometrical mutations. Finally, the manufactured prosthetic socket indicated the effectiveness and feasibility of the collaborative
manufacturing strategy of shape and material properties. The clinical application showed that compared with the traditional prosthetic
socket, the 3D printing prosthetic socket in this study can offer better comfort and functionality.

Key words: 3D printing; prosthetic socket; mechanical property; process optimization; clinical application and evaluation
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