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Investigation on Operating Speed Regulation System of Mobile Straw Granulator

WANG Wei GONG Yuanjuan BAI Xuewei TAN Rui HUANG Wanyuan
(College of Engineering, Shenyang Agricultural University, Shenyang 110866, China)

Abstract: In order to improve the working efficiency of mobile straw granulator and solve the problem of
mismatch between operating speed and feeding quantity in the process of corn straw harvesting, an
automatic monitoring system for operating speed was designed to realize automatic monitoring and control
of operating speed of the mobile straw granulator. The system was composed of a fuzzy controller with
adaptive variable universe of feeding quantity and a hydraulic motor speed control system. The operating
speed of the straw granulator was controlled by the hydraulic system. The actual feeding quantity was
obtained by the power of the screw conveyor, and the prediction model of the feeding quantity was
established according to the grey theory, with the prediction value as the input of the variable universe
fuzzy controller. The output of the variable universe controller was the input of the hydraulic motor speed
regulation system. The operating speed PID controller drived the hydraulic control system to adjust the
running mechanism of the pellet machine to change the running speed, so as to match the running speed
and the feed quantity to achieve the optimum feed quantity and achieve the purpose of advance
adjustment. Three tests were designed, which were used to obtain the model parameters, the stability test
under the condition of uniform straw, and the tracking performance test under the condition of non-
uniform straw. The experimental results showed that under the condition of uniform straw, the operating
speed can reach the best operating speed within 3 m and the overshoot less than 5% , and then kept a
good stable running state, so that the granulator can work with the best feeding quantity. Under the
condition of non-uniform straw, the operating speed can track the change of the feeding quantity with an
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overshoot not more than 5% . The tests showed that the system can detect and match the operating speed

and feeding quantity in real time, and can effectively improve the working efficiency of the mobile straw

granulator.

Key words: straw granulator; operating speed ; feeding quantity; fuzzy control; variable universe
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Fig.1  Architecture of automatic monitoring

system for operating speed
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Fig.2 Schematic of automatic monitoring system for operating speed
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Fig.8 Field experiment of straw harvesting
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Tab.3 Calibration test data of torque sensor

JiEs RSSO RIS BRT sETEE
(N-m) YE/ v /v R2E/V (N-m)
0 1.202 1.202 0 0
25 1.717 1.728 0.011 24.98
50 2.260 2.252 0. 008 50. 03
75 2.791 2.777 0.014 75. 06
100 3.291 3.300 0. 009 99.95

R4 BHERESRIEMRANEUS IR IEEE
Tab.4 Test data of power of screw conveyor and

feeding quantity
WAL AR s eSS RAR/

B/ (remin™')  (Nem)  (mes™')  HIR/AW  (kgs™')
1 406 48.9 0.5435 7.196 1.087
1423 48.6 0.5595 7.245 1.119
1456 48.1 0.5680 7.328 1. 136
1487 48.0 0.5985 7.482 1.197
1489 48.4 0. 6050 7.543 1.210
1510 48.1 0.5855 7. 601 1.171
1534 48.6 0.597 5 7.807 1.195
1544 49.5 0. 6605 7.993 1.321
1564 50. 1 0.662 0 8.208 1.324
1585 50. 1 0.668 5 8.308 1.337
1596 50.5 0.6730 8.442 1.346
1601 51.3 0. 6840 8.565 1.368
1 608 51.2 0.6835 8.612 1.367
1600 52.0 0.703 5 8.712 1.407
1599 52.8 0.736 5 8.812 1.473
1612 54.8 0.7445 9.233 1.489
1605 53.3 0.7535 8.945 1.507
1612 53.7 0.7625 9. 064 1.525
1590 55.1 0.778 0 9.165 1.556
1589 55.8 0.7890 9.283 1.578

IR PRI R i 3 (23) 33, Nk 4 R,
ARG 4 X 7 2 M 00 R ik 45 2 R i S R
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Fig.9 Regression curve of power of screw conveyor

and feeding quantity
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y=0.2139x -0.435 (R*=0.964) (25)
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Fig. 10 Curves of operating speed and feeding quantity

under uniform condition
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Curves of operating speed and feeding quantity

under non-uniform condition
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