MODELLING FIBRE LACE STRUCTURES IN SHAPED FLOW FIELDS
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The work reported here results from a long-term programme of research under the generic title of
Self Assembling Fibre Reinforcement (SAFIRE) processes. This work is aimed at providing means
by which deformable lace-like structures are obtained within resins and melts in ways which do not
interfere with established processing methods such as extrusion, injection moulding and blow-
moulding. Earlier results, principally on the resultant solid properties, have been reported at PPS
Conferences » % 3. The processes involved are now patented world-wide®* ° and products dependent
on the processes have entered commercial production.

Theoretical work on fibre suspensions reported in the literature has, beginning with Jefferey®,
focussed on the motion of the isolated particle or the semi-dilute case defined by the limits on the
volume concentration (c) of fibres as

d¥/r*<c<dlt (1)

These limits cover the range from virtually no particle-particle interaction to that where there is the
beginnings of significant interaction. For reasons which will be clear, the focus of the SAFIRE work

has been on concentrations greater than (d/¢) and usually many times greater. Although it has been

said’ that the suspension behaves as a solid for ¢ above (d/¢) that has not been found to be the case,
although the rheology of the resin-fibre composition is profoundly different from that of the resin
alone.
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