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A wide range of real time in-process precision measurements have been researched and developed in our
laboratories. These are aimed at quantification of process flows, process parameters and products for:
e enhanced process measurement,
process understanding, design and control,
assisting the development of new process technologies, and
validation and development of computer modelling of processing.

Our techniques include:

e rheology (in-line and on-line);

e rheo-optics (in-line);

e optical imaging of products (in-line and at-process imaging of dimensions, shape changes and defects,
and off-line e.g. surface profilometry);

e ultrasound (in-line longitudinal and shear wave measurements);

e melt temperature fields (thermocouple meshes, infra red and ultrasound measurements);

e at-process vibrational and fluorescence spectroscopy (in-line near infra-red, Raman and UV
fluorescence; and on-line mid infra-red);

e energy (high sampling rates for process measurements) and

e small angle neutron and x-ray scattering (chain orientation/configuration, stress enhanced crystallisation
studies - at external beam lines).

Quantified process imaging is a challenging area, but significant progress has been made. Results for imaging
metrology for polymer melt processing are presented, including melt velocity fields using particle tracking
velocimetry and laser sheet lighting (complemented by small angle neutron scattering) and 3-d visualisation;
micromoulding product assessment; product surface feature assessment; blown film bubble feature
measurement; and strain/strain rate monitoring for solid phase deformation processing.

The research covered in this paper was undertaken with an excellent team of research engineers and scientists in
our laboratory, including:

Drs Sue Barnes, Elaine Brown, Fin Caton-Rose, Andy Dawson, Tim Gough, Adrian Kelly, Mike Martyn, Leigh
Mulvaney-Johnson, Rob Spares, Ben Whiteside, and Mike Woodhead, together with Profs Howell Edwards and
Hadj Benkreira, Drs Pete Olley, lan Scowen, and John Sweeney; and in collaboration with IRC colleagues at the
Universities of Leeds, Durham and Sheffield.
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