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Abstract

Based on the principle of phase difference, the actual power consumption of the rotary tillage and
stubble-mulch knife roller in mid-season rice straw field was tested by using magnetic torque sensor. The
processing procedure was based on LabView. The system was calibrated on the experiment bench. The
results showed that accuracy was lower than 5% . The results of field testing showed that the tillage depth
of the machine and the rotate speed of axis greatly influenced the power consumption. The better
operating status were as follows:; operating power consumption of the first tillage with 55 mm of depth and

310 t/min of roller speed, its average was 7.13 kW; operating power consumption of the second

operations with 110 mm was 7. 59 kW, the ratio of straw returning was higher than 95% .

Key words

515

IKAREHUARMSCAR 5 3% B T TR A AT 45 )5 22K F B
Rl T INME, BUA 4R ZBUR THERIAL EE
MR HLR A B RE AL AR AR AN I
WIFERS AT B H R B 20K B IOE MR
PR , X 22 0 KRR A 77 7 A B8 R ARG P 2R 4T B It
AbBR B R R 7 AR A 7 R R A A ) R

i e B T A ML A DA — b o T 3 1 e T

ks B . 2010 —01 —15 & [E H . 2010 —-04 —06

Rotary tillage and stubble-mulch, Knife roller, Power consumption, Experiment

RS A R IR A 2 Gl R AR K H RSB
BHLE BE— M SS URAT BBt A b SR CF 1
SR TR S K R R R T R B A
FREEDA IS VRL R B Ae AR e TR H 3
BEINAEFEIRAE . FHT, BE X2 )8R D AR 4 X
SR T PRI M LAY 7 ik R e Xt ek AT 2
IR, R — PR R A EEE
X

e 5 - R A SR AE S B D A I 1)

# ER HRFHERL A E (50975115) Al #8 l FH 5 48 1% 9% Bh35 H (2007 - 18)
EEEA ., Ea, A, FE NI BT KR 5T , E-mail ; wangzhishan@ webmail. hzau. edu. cn
BIREE . ER77, 807 LA S0, F2AF A2 & BT LIS, E-mail ;. xjf@ mail. hzau. edu. cn



F12H

FEl A% U R LR e ] FR AL D RE I 45

Mz —. AHET LabView -5 FARAL 22 M &
JEUHR2 2 I R T L AR SREI A R 5, OF
X2 2R e AT o i 1 R )3

1 WiRES

1.1 KEHE

e R A LR i ) R T R L
Hh, TR AR h ALl S 8RB, A5 A a1 1 BTR
Bl 1A% 356 B A Ry - v B AR B — 32— O O AR
F— 14, TER K B A T AR, ok %
RIS B ah F AL THIE N, i AE W B i
A AR R ) 07 A8 T8 A% Jds 5 LR A% U4
AT A 1) 28 e T B T A% B il e xR K
W ARG AR IR | AR A =X i FHL 5% A B A
ARG SR AR A TR

13 12 11 10 9
\

P R TSRS TR 15
Fig. 1  Structure of spiral blade roller
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Fig.2 Schematic diagram of testing system
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Fig.3  Structure of calibration equipment
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Tab.1 Measurement value and the set under 600 r/min

e BB/ kW M AE/ kW R/ %
1 1. 00 0.97 3.00
2 1. 50 1.43 4.67
3 2.00 2.09 4.50
4 2.50 2.46 1. 60
5 3.00 2.89 3.67
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Tab.2 Measurement value and the set under 2 kW
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Tab.4 Factors and levels of experiment
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Tab.5 Programs and results of experiment

. I 2K FhEFF
2 B C TR IIFE fElIFE A g
/kW /kW /%
1 1 1 1 3.57 3.57 86. 5
2 1 2 1 6.32 3.36 89.8
3 2 1 1 5.33 5.80 90. 7
4 2 2 1 7.95 5.15 92.1
5 3 1 1 7.13 7.59 95.6
6 3 2 1 9. 41 6.77 98.0
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Tab.6 Results of variance test
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