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EXECUTIVE SUMMARY

This project is a three Phase project with the final goal of demonstrating a single-point, non-
contact monitoring system which can be mounted to a scanning platform. Ultimately, this
monitoring system will be used to control the papermaking process. Phase I of the project,
which this report covers, was concerned with evaluating available technologies for the
monitoring system, including stiffness and fiber orientation measurement methods. Phase II will
demonstrate an integrated system in a laboratory setting. Phase II will also begin to look at the
process control issues, in particular, what to do with the information available from the
monitoring system. Phase III will take the integrated system from Phase II to several mills for

field trials.

At the end of Phase I, we are proud to announce that all goals for the first year have been met

or exceeded.

On the instrumentation side of the project, a pair of web simulators were constructed which
can take strips of machine made papers and move them at speeds in excess of 40 m/s, plus apply
a simulated “flutter”. These instruments have allowed the evaluation of 5 different types of laser
based ultrasound detection systems (for determination of stiffness properties) on moving paper in

a laboratory setting. These detectors included:

e Fabry-Pérot

¢ Frequency domain photorefractive interferometers
e Time domain photorefractive interferometers

e Self-mixing vibrometer

e Photoinduced-EMF



il

All five detectors were capable of measuring ultrasound waves on stationary paper, and three
(Fabry-Pérot, self-mixing vibrometer, and photoinduced-EMF) were able to make measurements

on various grades of paper at production speeds (up to 25 m/s) completely non-contact.

Fiber orientation distribution (FOD) is another area of investigation during Phase I of the
project. Two fiber-orientation measuring instruments were built and successfully tested. The
first is based upon the measuring of dyed fibers in a sample, and is intended as a reference
instrument. The second is based upon non-contact light transmission/scattering through the

sample. Both were found to agree well with each other.

Also beginning earlier than originally planned, the equipment to evaluate the effect of

moisture content and temperature on ultrasonic velocities has begun to be assembled.

Phase II of the project will involve the integration of these technologies into an instrument
that will be used to probe the fundamentals of the papermaking process, with the intent to control

the paper machine for optimal product properties.
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