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Feed Rate Control for the Head-Feed Thresher

g 8 &M ' Brg £ &
C. J. Chung, K.H.Ryu, Y. S. Choi

Summary

This study was undertaken to investigate the load characteristics of the head-feed thresher,
which may be affected by various factors such as physical properties of grain, thresher design
parameters and its operational conditions, The study was conducted as an initial step toward
developing an automatic feed-rate control system of the head-feed thresher. A microcomputer-
based data acquisition system for the load-speed characteristics of the thresher-shaft and the rail-
deflection of the feeding device in accordance with a varied feeding thickness was developed.

The sensors being developed and used for sensing the torque and speed of the cylinder and the
power-input-shaft and the feeding thickness showed a high accuracy. A microcomputer-based data
acquisition system developed in this study was assessed as adequate for a rapid acquisition and
analysis of data.

The effect of the feed-rate on the torque and speed of the thresher shaft, when fed intermit-
tently by bundles, affected not by the rice varieties but by the dryness of threshing material
tested. When fed by the continuous constant thickness, the torque and speed of the cylinder due
to the increase of the feed-rate or feeding thickness were given by the relation by the second order
parabola.
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Fig. 1. Block diagram of data-acquisition system.
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Table 1. Accuracy of the instruments used.
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Fig. 3. Typical results of load measurement by
bundle feed.
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Fig. 11. Load characteristic for cylinder by spread
feed.
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Table 3. Regression Equations of Load Characteristics

Variety: Minehikari

Cylinder shaft Power input Shaft
Straw layer Feed Straw layer Feed
thickness Rate thickness Rate
(mm) (gfsec) (mm) (g/sec)
Average T=- 15.58x> T=-9.26E—3x* T=-5.1x* T= - 8.79E—38x?
+278.6x +444x +108.81x +1.9x
Torque r; 1003.4 r’- 285,36 ,~ 157.87 ,199:2
=0,9841 =0.9504 r2=0,9855 r*=0.8669
Okl ( ) ( ) ( ) ( )
Average V="7.71x* V=4 45E — 3x? V=12.81x* V= 7.49E—3x>
-137.61x =2.17x -2.91x =5.4x
+1081.68 +725.51 +1551.22 +194.25
RPM (*=0,9966) (r*=0.9767) (r*=0.9421) (r*=0.9178)
Average H=-0.11x? H= -5.81E—5x> H=-0.1x2 H=-1.39E—5x?
+1.84x +0.03x +0.34x +7.85x
Power: -6.42 -1.56 +1.2 +1.99
(ps) (r*=0.9776) (r?=0.9446) (r*=0.9515) (r*=0.8921)
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