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1.BEHEM Connecting plate; 2. 8148 Frame; 3.H.#L Motor; 4.4
ML B8 Torque sensor; 5. B #li #% Shaft couplings; 6.4 Jg &
Fender; 7.#5% J14 Model roller.
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Fig.2 Structure diagram of LabVIEW testing system
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Fig.3 Front panel of testing system
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1.5 % Hauling vehicle; 2,45 %1 J] # #1145 M3 °F 5 Torque test
platform of model roller; 3.+ ## Soil trough.
B4 ik

Installation diagram of test platform
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Table 1  Soil parameter
+ S EHIKE % ANTA) G 4 4 E 52 B /kPa Soil compaction of different depth
Soil type Moisture content 0~40 mm =40~60 mm =60~80 mm
1 5.30 185.9 257.6 325.4
2 10.95 204.3 238.4 307.9
3 30.81 204.3 307.9 379.9
2 EXTRBERKTF
Table 2 Factors and levels of orthogonal test
K- T KR/ % HI i # B/ (m/s) 34/ (r/min) FHA/mm
Level Moisture contentof soil Forward speed Rotated speed Tilling depth
1 5.30 0.1 300 40
2 10.95 0.2 400 60
3 30.81 0.3 500 80
3 HEZRABHER
Table 3 Results of single factor test
WS I HE S/ (m/s) T/ (r/min) HHR/mm A/ (N« m)
Test No. Forward speed Rotated speed Tilling depth Torque
1 0.1 300 60 3.489
2 0.2 300 60 4.086
3 0.3 300 60 5.565
4 0.4 300 60 7.093
) 0.5 300 60 7.169
6 0.2 300 60 6.254
7 0.2 350 60 6.652
8 0.2 400 60 5.860
9 0.2 450 60 5.752
10 0.2 500 60 5.680
11 0.2 300 40 5.259
12 0.2 300 50 5.313
13 0.2 300 60 8.643
14 0.2 300 70 10.389
15 0.2 300 80 11.160
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Single factor experiment result of forward speed(A) ,roller rotation speed (B)and tillage depth(C)
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Table 4 Results of orthogonal test

gy DREARACCEERED O VRIGLC s am W am @S/ New
Test No. Moisture . Forward Knife rolling Tilling depth Null Null Null Torque
content of soil speed speed

1 1 1 1 1 1 1 1 0.374
2 1 2 2 2 2 2 2 2.987
3 1 3 3 3 3 3 3 6.917
4 2 1 1 2 2 3 3 1.823
5 2 2 2 3 3 1 1 4.928
6 2 3 3 1 1 2 2 2.072
7 3 1 2 1 3 2 3 3.165
8 3 2 3 2 1 3 1 6.033
9 3 3 1 3 2 1 2 11.696
10 1 1 3 3 2 2 1 2.528
11 1 2 1 1 3 3 2 1.733
12 1 3 2 2 1 1 3 3.880
13 2 1 2 3 1 3 2 2.794
14 2 2 3 1 2 1 3 1.415
15 2 3 1 2 3 2 1 4.236
16 3 1 3 2 3 1 2 4.240
17 3 2 1 3 1 2 3 6.993
18 3 3 2 1 2 3 1 7.326
K, 18.419 14.924 26.855 16.085 22.146 26.533 25.425
K 17.268 24.089 25.080 23.199 27.775 21.981 25.522
K; 39.453 36.127 23.205 35.856 25.219 26.626 24.193
k1 3.070 2.487 4.476 2.681 3.691 4.422 4.238
ko 2.878 4.015 4.180 3.867 4.629 3.664 4.254
k3 6.576 6.021 3.868 5.976 4.203 4.438 4.032
R 3.698 3.534 0.608 3.295 0.938 0.774 0.222
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Table 5 Variance analysis

BRI SS

G H 1 DF ¥ MS F i
Sum of squares of P
Source L. Degree of {reedom Mean square error F Value
deviation from average
+ & KFE A Soil moisture 51.996 0 2 25.998 0 35.814 9 <20.05
B 33 B B Forward speed 37.693 2 2 18.846 6 25.963 1  <<0.05
BEA D Tilling depth 33.427 8 2 16.713 9 23.025 1 <0.05
JI 4 5% % C Knife rolling speed 1.110 4 2 0.555 2
5%2% ¢ Error e 6.875 0 9 0.763 9
k% e® Error e® 7.985 4 11 0.725 9
BRT Sum 131.102 4 17
F6 XMEERXWER
Table 6 Contrast test results data processing result table
W #E Factors PEHr$E#5 Evaluation indicator
AR/ (m/s)  J1EREEE / (r/min) FHE/mm SRR TR TARHAE /(N » m)  BERUTAR TAEHIAE /(N » m) 5 BEAY L (.
Forward speed Knife rolling speed Tilling depth Prototype torque Model torque Ratio
0.2 300 100 27.028 3.656 7.393
0.2 400 100 40.795 5.684 7.177
0.4 300 100 53.811 9.879 5.447
0.4 400 100 62.404 12.218 5.108
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Torque experiment of model rotary knife roller of double
spiral rotary tillage and stubble-mulch machine

ZHANG Guozhong ZHOU Yong LU Yuanshuang ZHA Xiantao

College of Engineering s Huazhong Agricultural University/Hubei Province Research Center of
Engineering Technology for Modern Agricultural Equipment ,Wuhan 430070, China

Abstract

study the performance of the double spiral rotary tillage and stubble-mulch roller machine while it till in

A model rotary knife roller based on similitude method was designed with 1/2 real size to

paddy soil. A test platform of 1/2 size model roller for torque based on LabVIEW was designed. The in-
door soil bin test of the 1/2 size model roller was conducted and its working torque was chosen as evalua-
tion indicator while moisture content of soil, forward speed, rolling speed and tilling depth were selected
as influential factors. The results of single factor tests showed that torque increased with the increase of
forward speed and tilling depth, and decreased with the increase of knife rolling speed in experiment
range. The result of L5 (3") orthogonal test showed that the influencing sequence on the knife roller
torque from significant to common was soil moisture content, tilling depth, forward speed of the test
platform and knife rolling speed. Soil moisture content, tilling depth and forward speed of the test plat-
form affected significantly, while knife-rolling speed did not. It will provide a reference for the optimi-
zing structure parameters, motion parameters and power choice of double spiral rotary tillage and stub-
ble-mulch roller.
double helical roller; torque experiment; rotary tiller; straw returning; rice
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