
work, where the lasted upper forms the 
mould lid. 

Lasts are now available which have a 
flexible rubber bite line (where the mould 
closes onto the upper) to help to cope 
with any variability in upper thickness. The 
chemical system is characterised by the 
‘cream time’ (from mixing to the 
beginning of the foaming reaction), and 
the ‘gelling time’, when the material 
ceases to be a liquid, by which time the 
mould must be closed. The in-mould time 
is typically two to four minutes, and the 
chemical system can be tailored to alter 
the curing time to suit the moulding 
machinery, depending on the number of 
mould stations and the consequent cycle 
time of each mould. A carousel of moulds 
is used (commonly 18 to 36, but this can 
be fewer or more) to enable mould filling, 
curing, demoulding and respraying the 
mould with release agent before returning 
to the start. 

Release agents are necessary to 
prevent the soles from sticking to the 
mould (PU is a good adhesive), and these 
are usually silicone- or wax-based sprays 
applied just before each injection or 
casting. Electrostatic attraction can be 
employed to ensure that the spray 
reaches all areas of the metal mould. 

Dual-density PU solings are produced 
on a machine with separate mixing heads 
for the two formulations, and moulds 
which can be expanded between first 
moulding the outsole and then the 
midsole. The outsole does not have to be 
PU (it can be rubber or TPU), and these 
can be pre-formed and placed in the 
mould (figure 5) or, on some modern 
equipment, moulded on the same 
machine. A flash heater will soften the 
surface of the TPU to encourage 
adhesion to the PU midsole, or activate 
adhesive applied to a rubber outsole. 
Alternatively, a textile scrim can be used 
to promote the rubber to PU adhesion. 

PU moulding requires careful attention 
to process control, because each sole is 
the product of an individual 
polymerisation process. Health and safety 
precautions must also be followed in 
handling the potentially hazardous 
isocyanates and sprayed release agents. 

 
Reaction-moulded PU soles 
Single-density PU soles are capable of 
being soft, light and flexible, but at the 
same time tough and durable. For both 
polyester – and especially polyether – 
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