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Process-dynamic Model for Stock-fluid in a Pressurized
Paper Machine Headbox

Sung-Hoon Yoon

ABSTRACT

Mathematical modeling provided a systematic analysis for the dynamic behaviour of stock
fluid in a paper machine pressurized headbox. Dynamic responses of liquid level, sheet basis
weight and hydraulic pressure were predicted from the simulation model which represents
the system. A unit step and asinusoidal wave load were considered as the input forcing func-
tions in the headbox. Results are summarized as follows: 1. The dependence of sheet basis
weight on liquid level in the pressurized-headbox was non-linear; 2. Liquid level in the head-
box showed first-order lag with a unit step forcing to fluid input rate; 3. The amplitude of
wave response of liquid level was inversely proportional to the time content for the sinusoidal
input changes; 4. Sheet basis weight showed second-order oscillating underdamped responses
for the step input load of flow rate; 5. The damping factor in the second-order system was a
function of air-pressure in the headbox; and, 6. Dead-time existed in the measuring process for
the headbox slice pressure.
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Fig. 1. Schematic diagram for pressurized headbox control system.
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Fig. 2. Simplified model for a pressurized-
headbox.
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Fig. 3. Dependence of sheet basis weight on
the headbox liquid level.
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Fig. 4. Dimensionless response of liquid
level to step change of input flow rate
in a pressurized headbox.
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Fig. 7. Dynamic responses of slice jet true
pressure and gauge output for a step
input forcing of flow rate in a pressur-
ized air-cushion headbox.
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