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Reaction Injection Molding (RIM) is a reactive process for polymer processing. Two monomers
(polyol and isocyanate), having low viscosity, 80 to 1000mPa.s, are mixed in a cylindrical mixing
chamber with passage times of about 10ms. The monomers enter the mixing chamber as high-
speed jets through two opposed injectors having a diameter of approximately 1.5mm. The
performance of the RIM process is highly dependent on the contact of the opposed jets /
monomer streams, i.e. of the mixing of the tow monomers. However, state of the art RIM
processes do not have the means for the assessment of mixing. New concepts for control of
mixing in RIM were introduced at LSRE/FEUP and registered under the commercial name
RIMcop® - RIM with Control of Oscillation and Pulsation. These concepts incorporate the control
of the monomer jets equilibrium from the dynamic monitoring of the differences of the static
pressure between the two feeding lines of the injectors, Ap . Using an industrial prototype of a
RIMcop® machine, this work studies the influence of the new control variable, Ap , on mixing and
on the final mechanical properties of a polyurethane, PU, part. The Ap values in a range of -1 to
1bar, are correlated with mixing scales, mechanical and chemical properties of the PU part. The
quantity of unreacted groups is measured with ATR-FTIR. Mechanical tests of PU are made
following the ASTM standards. Mixing efficiency will be assessed from the local scale of an inert
tracer seeded into one of the monomer streams.



