
 
ENVIRONMENTALLY SOUND PRODUCTION 

 
THE LOST FOAM TECHNOLOGY IN THE FOUNDRY INDUSTRY 

 
Introduction:  
 
Foundry is the making of ready-for-use forms, or of relative simple forms, such 
as cylinders and blocks, which should be processed afterwards by heat treatment 
and/or machining. The most important environmental impacts during foundry 
are the large use of energy and all kinds of emissions, such as VOCs and dust.  
 
A new technology in the foundry industry is the lost foam technology. The main 
advantages of this technology are that there is much less waste, and much less 
machining, and thus less coolants and lubricants, necessary afterwards.  
 
The lost foam process can be used in the production of iron castings including 
crankshafts, camshafts, valve bodies, electric motor housings and engine blocks.  
 
This document first describes this new technology, after that the financial and 
environmental advantages are provided and the document concludes with some 
successful examples from industrialised and developing countries.  
 
The production process  
 
The lost foam process begins with the production of a precision moulded foam 
pattern made from low-density expandable materials such as expandable 
polystyrene (EPS). More recently, specialty materials were developed specifically 
for the lost foam process such as Dow Chemical’s expandable Poly Methyl 
Methacrylate (PMMA), Foseco’s Low Carbon Bead (LCB) and also BASF’s Clear 
pour. The moulding process is a refined version of the technology used in the 
production of EPS packaging. It is generally performed in automated moulding 
machines using custom machined aluminium moulding tooling.  
 
To achieve complex shapes, the patterns can be moulded in several sections and 
then assembled using a variety of adhesives. Usually the assembly takes place in 
a custom glue/assembly machine equipped with precision fixtures to support the 
individual moulded components. The most popular adhesives are EVA hotmelt 
offering minimum glue deposit and a fast cycle time.  
 
The assembled patterns are fixed to a runner or a sprue system, either moulded 
or fabricated from the same material as the patterns. Several patterns may be 
clustered to the runner system, depending on the size of the pattern and the 
moulding flask. The cluster is dipped in a refractory type coating and dried. The 
refractory coating is designed to form a barrier between the pattern and the 
molten metal, and the sand during metal pouring. The cluster is then positioned 
in a moulding flask and the flask filled with un-bonded sand, which is compacted  
 



through vibration around the clustered pattern. A pouring cup is then attached 
to the runner or the sprue system. During pouring, molten metal vaporises and 
displaces the clustered from patterns. After solidification the castings are 
extracted from the flask and separated from the runner system.  
 
The castings require a minimum amount of cleaning and fettling, as the patterns 
are free from the traditional lining and core flash.  
 
Environmental and financial advantages  
 
The lost foam process has some advantages for the production of castings which 
require complex cored passageways, uniform wall thickness and limited or no 
draft angles. As the casting is a virtual reproduction of the moulded foam 
pattern, dimensional control is improved  
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over castings produced by the green-sand route and for many features such as 
gasket surfaces and drilled holes. Furthermore, the improved dimensional 
control means a significant reduction in, or even the elimination of, machining. 
And this means a reduction in the use of coolants and lubricants, the largest 
environmental impacts in the metal industry!  
 
The lost foam process should be considered as a possible addition in a foundry 
modernization plan. Lost foam differs from other techniques primarily in the 
following ways: there are no cores and no parting lines, dry un-bonded sand is 
used sand, there is no mould wall movement and the tooling is not subjected to 
foundry wear. These differences result in the following  
 
Advantages to lost foam over conventional foundry processes:  
 
• There is less energy needed;  
 
• There are less emissions, the waste is solid and relatively clean, and the sand 
can easily be recycled;  
 
• More complex shapes are possible and the surface is almost finished. This 
makes that there is less or no machining, less or no finishing and less or no 
assembly needed;  
 
• The financial advantages are that there is less labour and less capital needed. 
Furthermore, the lifetime of tools is extremely long.  
 
• Concerning the core: there are no related defects, shifts or fins, there is no core 
removal and there is no core equipment necessary, so no handling of hazardous 
core materials; 
  



• Because of the close dimensional tolerances and the possibility of more 
complex shapes, the design freedom is larger;  
 
• The employees’ working conditions are improved.  
 
Successful examples  
 
This paragraph provides some successful examples of industries, which switched 
from other casting processes, mainly green-sand, to the lost foam technology.  
 
The Saturn Division of General Motors Corporation utilises lost foam technology 
in the production of several of its key engine components. Three of these are a 
1.9 litre, four-cylinder engine block and two different four-cylinder heads, a 
single overhead cam (SOHC) and a double overhead cam (DOHC). All are cast in 
319 alloy and given a T5 treatment. The engine blocks, weighing about 20 kg 
each, are cast individually at 80 moulds per hour. Features such as the water 
pump housing and the starter motor brackets are ‘cast-in’, reducing assembly  
and eliminating gaskets and fasteners.  
 
Each of the two four-cylinder heads is poured at a rate of 40 moulds per hour. 
The SOHC version weighs 11 kg and the DOHC 13 kg. As with the block, the lost 
foam process offered some unique design opportunities with these heads that 
are produced from composite lost foam patterns, comprising five slices of foam. 
This enabled the engineers to cast-in all the water and oil ways, eliminating the 
need for gun-drilling operations. Some 4.8 metre of gun drilling was avoided. 
This resulted in a capital saving of $ 15 million through the elimination of a 
machining centre.  
 
Saturn is also producing ductile iron crankshafts and differential cases via the 
lost foam process. The design of these parts also includes many ‘as-cast’ features 
resulting in increased value added, part weight reduction and improved 
performance.  
 
Another foundry that is using lost foam technology successfully is the Mercury 
Marine Corporation in Fondulac, Wisconsin. In 1990, Mercury began the 
production of a three-cylinder aluminum engine block for its 50 and 60 
horsepower outboard motors. The approach Mercury took was to use the 
flexibility in design that lost foam offered to simplify the post-casting processing 
of the engine block. They were able to reduce a significant number of combined  
finishing and assembly activities over the die-cast engine block by combining 
three castings into one. The net result of Mercury’s effort was a reduction in the 
overall assembled weight, reduced machining and assembly costs, improved 
engine efficiency through increases in engine water cooling and elimination of 
head gasket warranty claims.  
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Not only companies in industrialized are profiting from the lost foam process, 
companies in developing countries also do. For instance Alexcon Foam Cast 
Limited and Gujarat Metal Cast Industries in India, ARBOMEX in Mexico and 
Anhui Jin Jong in China are applying the lost foam process.  
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