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Abstract 
The process of fabricating polymerized metal 
sockets for above-knee and below-knee 
prostheses is described. The technique is based 
on pulse stamping of metal blanks over a matrix 
imitating the negative mould of the stump and 
subsequent polymeric coating by vibro-vortex 
spraying. 

The monitoring of more than 500 patients 
fitted with metal-polymer sockets since 1978 is 
reported. 

Introduction 
Prosthetic sockets are the most important 

elements of lower limb prostheses and the 
selection of materials, their designs and the 
associated technology development remain 
urgent problems with respect to patients' 
comfort as well as the technological and cost 
aspects of their manufacture. 

Physiologically and biomechanically 
acceptable conditions for stump environment 
and function are ensured by accurate fitting of 
the socket and making use of the flexible, 
thermal, hygienic and other properties of 
material and design. The required accuracy in 
individual fitting of the sockets, the cost and 
complexity of maintaining the equipment, the 
necessary skills of the personnel, both the active 
and passive time needed for all operations and 
other aspects of manufacture are in the end 
determined by technological feasibility. 
Prosthetic sockets should be strong and durable 
enough to tolerate a tensile stress of at least 20 
MPa and a flexural stress of at least 15 MPa. 

Wide-scale application of homogeneous 
materials (wood, natural leather, plastics, light 
metal alloys) clearly indicate that these materials 

and structures made of them as well as the 
processing methods employed cannot meet the 
complexity of up-to-date requirements. 
Considerable progress was made with composite 
systems which included materials with a wide 
range of properties ensuring the desired quality 
characteristics of prosthetic sockets. Composite 
systems for prosthetic sockets, developed at 
present, consist mainly of polymers, thereby 
causing certain drawbacks in their fabrication 
and application, e.g., continuous manufacturing 
time and loss of material strength as a result of 
aging and other factors. 

Socket fabrication 
The authors' approach to developing 

composite systems is based on the use of a metal 
former in the basic socket design which is then 
shaped individually by means of technological 
operations and finally coated with polymers. 

An aluminium alloy, having plastic 
deformations within the range of 25% is used as 
a metal former. Polymeric composition is 
utilized as a non-metal coating. 

The technology of fabricating polymerized 
metal receptacle sockets is based on pulse 
stamping of metal blanks over the matrix 
imitating the negative mould of the stump and 
subsequent polymeric coating by means of 
vibro-vortex spraying. The main stages of the 
technological process of fabricating a socket for 
a below-knee prosthesis will be described. 

Initially a negative mould of the stump is made 
by means of plaster bandages. Woven socks 
pulled over the stump provide for the required 
thickness of a metal blank and polymeric 
coating. The negative mould obtained in this 
way is placed in a steel box and the space 
between the mould and the box is filled with a 
rapidly solidifying substance, for example, a 
solution of plaster or a mixture of melted 
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