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Control System for Accurate Granular Feeding using a Screw Feeder

Kenzo WADA, Eiji MORIMOTO, Shinji ITO and Takashi YUZAWA

Abstract

Many modern manufacturing industries use granular materials as raw materials. A highly accurate
feeder is needed to supply granules to processes in order to maintain the quality of products. There are
various types of feeders depending on the purposes and the nature of supply materials. Improvements
in current high accuracy feeders and/or control systems are required.

In this study, a screw feeder together with a control system, including a flowmeter as a sensor, is
discussed. Tow types of flowmeter are used. One is an impact-type flowmeter in current use. The
other is a prototype strain-gauge-type flowmeter developed at the author’s laboratory. The characteris-
tics of the flowmeters, such as speed of response and the difference of response depending on the nature
of supply granules, are examined. A control system using the flowmeters as the detecting element in
order to supply fixed quantities with high accuracy was constructed. A self tuning regulator (STR)
scheme is applied to the system as the control method.

The results show that the strain-gauge-type flowmeter is more sensitive as a detecting element. Good
response waves were obtained for a step reference input and a disturbance input.
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Fig. 1 Schematic diagram of the experimental
apparatus

Table 1 Properties of granules

-
Mean Bulk | Angle of
diameter |density! repose
(um) (g/cw) | (deg)
Polypropylene 450 0.58 27.4
O 2o
Nylon chip W—% 0.72 32.8
2436
Sand 317 1.37 36.1
Coke 4120 1.80 32.0
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Fig. 2 Schemetic diagram of the strain-gauge
-type flowmeter
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T3, FENOKFHNHOBREZEIT>TWE I LD 5,
BRI H 2 O TR E 2 KPR RICRAE L7,

—HRE b, BAEEBAOBICIBREFEREZOR
LTHED, mBHE LTRHEHEZALTWS W
Z2 5.

ot —- Experiment
o A .
¢ > --- Simulation
g 0.20F
©
>
- A B
3
a .
o
0 L 1 i
0 0.1 0.2 0.3 0.4 0.5
Time sec
(a) vertical type
= — Experiment
o . .
g > --- Simulation
o 0.20
©
>
a2 o010
o
o

Time sec

(b) horizontal type

Fig. 4 Response of the flowmeter for a step input
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Table 2 Parameters of the strain-gauge-type
flowmeter

Vertical Horizontal

wq[rad/sec] 145 135

¢ 0.013 0.09
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Fig. 5 Fluctuation of the outflow quantity
(polypropylene)
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Fig. 6 Autocorrelation function of the output of the vertical-type flowmeter
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