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Feed Rate Control for the Head—Feéd Thresher
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Summary

This study was undertaken to develop the feed rate control system for the head feed thresher by

making use of the microprocessor and to evaluate the response of the system to a various threshing

conditions.

It was verified the performance of the control system through experiments. Control conditions were

determined based on the simulation results of control sytem.

The control system set at RH=500rpm, RL=480rpm for the bundle feed was considered optimun

to give a high threshing capability and still to stabilize the feeding seed regardless of the bundle size.

The control system for the continuous spread feed set at the range of LH=15mm, and LL=12mm
gave a high control performance for the feeding mass of 1.1Kg/m and lower tested. In addition, the feed
rate proportionality constant should be set lower than one in order to keep the rotational speed of thre-
shing cylinder within the range of 500~ 520rpm.
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1. strain gages on cylinder shaft,
2. Tacho— generator

3. Sliding type potentiomeler

4. R—C type low pass filter
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Fig 1. Schematic diagram of experimental ap-

paratus used in this study.
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Table 1. Experimental design for the control tests of bundle feed.

Control conditions .
Experiment | Bundle type ~— - Investigated
No Initial cylinder RH RL Items Remarks
" speed (rpm) | (rpm) | Grpm)
B—1 550 520 500 | Power-input- Variety -
shaft torque Akibare
B—2 550 500 480
A Gylinder shaft Moisture
B—3 550 480 460 | torque content -
17.8% (w.b.)
—4 570 520 500 | Cylinder speed .
Sampling time :
-5 B 550 500 480 | Control signal 0.5sec
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Table 2. Experimental design for the control tests of spread feed.

Control conditions

Experiment No. K. L (o) | LL () Inves',tigated Items Remarks
5—1 0.5 15 10 Power-input-shaft torque Variety : Akibare
S5—2 0.5 15 12 Cylinder Shaft torque Moisture content : 16.8% (w.
S—3 05 15 14 Cylinder speed b.)
S—4 15 12 Straw layer thickness Sampling time : 0.1sec
S—-5 2 15 12 control signal Initial cylinder speed : 550

pm

RH  520rpm
RL © 500rpm
R2 © 495rpm
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Fig 2. Control test results for the effect of the

lower setting value by bundle feed. (ex-

periment No.B—1)
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Fig 3. Control test results for the effect of the
lower setting value by bundle feed. (ex-
periment No.B—2)

RL=480rpm¢] 73$5,2¥ 4ol RH=480
m

._C]z.
9

rpm, RL=460rp ALE 747 YeE
MR (T FEE Z2AANE, FEFFAZ)E

AR =7 AXez EASQLH, AA FA
o 4aER A HEERY SAAT HF
& Yehd Relth wrek FFEE FHE(E
&) 71 e a3 g Azt o] Az} &ot
A FFEE7} F7HE I, ANz (3
&) 71 e BaE a2l o] "z} Ao

A FFEEE ZasH

|

r\l
oy 3
W

"
A

far Aot

X

n
i
L

Increase Control signal
Do i B2 S
ecrease BT
a Feeding signal
AN SRS SN S N N DR S | E i

Time(sec)
(RH = 480rpm, RL=460 rpm)

Fig 4. Control test results for the effect of the

lower setting value by bundle feed. (ex-
periment No.B—3)
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Fig 5. Frequency distribution of cylinder shaft
torque for experiment No.B—1, 2, 3.
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Fig 6. Control test results for the effect of ini-
tial cylinder speed. (experiment No.B—
4)
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