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Abstract 
Rapidly changing consumer and engineering product market trends have dictated the need for 
manufacturers to produce goods that can either be readily configured to the shilling market 
and/or be created by an adaptive manufacturing process, Only through implementing this 
strategy can the associated companies remain competitive in the global marketplace and grow 
their market sector. This paper presents recent research findings which are pivotal in enabling 
a manufacturing facility that satisfies the latter need identified above: The work will 
ultimately culminate with the creation of an innovative and adaptable Rapid Prototyping and 
Manufacturing (RP&M) facility. Specifically, the objectives of the reported experimental 
work were to establish suitable types of wire for the hot-wire cutter and determine their 
related surface finish and cut accuracy effects; when cutting expanded polystyrene (EPS) 
foam sheet under a range of cutting conditions. 

Introduction 
Flexible and rigid expanded foam materials have a variety of uses that are rapidly 
proliferating, inline with the demand for consumer goods and heightening lifestyles. Casual 
observation reveals a number of common applications, which span a diverse range of product 
sectors that include automotive, domestic goods, furniture, architectural detailing, aviation 
and marine [Klempner & Frisch 91, Negussey 98j, Most of these applications involve the use 
of components that posses free form surfaces, generally for aesthetic or ergonomic reasons. 
Within the above-identified sectors and others that are experiencing rapid growth and 
diversification, such a sports equipment and biomedical applications [Dovorany 01 J, there is a 
demand for Ihe various foam-based constructions to be heavily customised and/or posses 
unique design solutions. Currently, (.;reating unique or customised shapes requires skilled 
sculptors/technicians as only basic profiling machines are normally accessible which arc 
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