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Improvement of Prosthetic Socket Thickness

by Thermal vacuum forming
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Abstract

Nowadays, the prosthetic legs are still not available for every leg amputees in Thailand. The
important component of a prosthesis leg which is hard to fabricate is prosthesis socket. In Thailand, there
are two socket fabrication methods that are resin casting and thermal vacuum method. The thermal

vacuum forming method which can rapidly fabricate has more advantage than the resin casting method
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that ruins prosthetists' health from the volatile matter. Nevertheless, the thermal vacuum forming method
can fabricate the socket with poor wall thickness distribution. The purpose of this paper is to develop
techniques to improve the prosthetic socket thickness by thermal vacuum forming. High density
polyethylene (HDPE) plastics of 38 cm x 40 cm with 7 mm in thickness were used. The results show that
the plastic with low temperature during forming became more viscous and difficult to be elongated. As the
result, the plastic wall became high thickness. The technique of slow feed rate (7 mm/s) of stump mould
upward and cool down the plastic sheet using blower in thermal vacuum forming process were utilized.
Lower feeding up velocity and cool down with blower can increase heat transfer and improve thickness
but cause small pleats around the socket, which are considered as defects. Improved technique using the
invented metal ‘Guide ring’ and cooled down plastic sheet during forming process can restrain the
excessive plastic and shaped it closer to the mold. This technique is not only increase the thickness with

no pleat, but also improves thickness distribution as well. The thinnest location by the improved technique

has the thickness 2.4 times thicker than the technique of only slow feed rate stump mould upward.

Keywords: Thermal vacuum forming, prosthetic socket, prosthetic leg, leg amputee
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