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Design and Experiment of Knife Roller for Six-head Spiral
Straw Returning Cultivator
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3. College of Engineering, Northeast Agricultural University, Harbin 150030, China)

Abstract.: The soil in the middle and lower reaches of the Yangtze River is sticky and hard. The quality
of traditional straw returning tillage machine is not ideal, and the knife roller is easy to be twisted and the
power consumption is large. To solve the above problems, a six-head spiral straw returning cultivator’ s
knife roller was proposed. Secondary cutter blade was designed, and the structure of knife roller and
working principle were illustrated. The reduction degree of the secondary cutter blade and the major
working parameters were analyzed. The results of experiment showed that the influence of factors on
power consumption and straw burial were significant, which from large to small were rotating speed of
knife roller, tillage depth, working speed and tillage depth, working speed and rotating speed of knife
roller, respectively. The influence of factors on straw crushing and soil pulverization were significant,
which from large to small were rotating speed of knife roller, working speed and tillage depth. The
optimum value of tillage depth, working speed and rotating speed of knife roller were 12. 7 cm, 0.7 m/s
and 273 r/min, respectively. The results of verification experiment showed that the power consumption,
rate of straw burial, rate of straw crushing and soil pulverization were 31.9 kW, 93. 1% , 87.5% and
78.3% when working on the optimum values. The errors between the predicted values were 4. 7% ,
1.4% , 1.3% and 5.8% , respectively. The results of contrast experiment showed that the power

consumption and the rate of straw burial of six-head spiral straw returning cultivator were 8. 8% and
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2.3% lower than that of cultivator for straw returning in paddy field and dry land, respectively.

However, the rate of straw crushing and soil pulverization were 3. 0% and 6. 1% higher than that of the

latter. The research results can provide reference for the design and improvement of straw returning tillage

machine in the middle and lower reaches of the Yangtze River.

Key words: straw returning cultivator; six-head spiral; secondary cutter blade; knife roller
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Tab.1 Main technical parameters of six-head spiral

straw returning cultivator
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Fig.3 Diagram of secondary cutter blade edge curve
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Tab.5 Variance analysis result of rate of straw burial

and rate of straw crushing

i 2% FEAT g R TG AT A R

KR R 5 F EHA BT F

A 13.52  13.52 24.88 1.53 1.53 0.24
5.78 5.78  10.64 21.78 21.78  3.38
0. 60 0. 60 .11 122.46 122.46 19.02

AB 0.42 0.42 0.78 0.06 0.062 <0.01

AC 3.80 3.80 7.00  12.25  12.25  1.90

BC 0.30 0.30 0.56 8.12 8.12 1.26

A2 23.22  23.22 42.74 87.86 87.86 13.65

B? 4.72 4.72 8.69 19.56 19.56  3.04

c? 0.03 0.03 0.05 0.05 0.05  <0.01

% 1.63 0.54 19.32  6.44

Il 56.22 299. 24
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Tab.6 Variance analysis result of rate of soil

pulverization and power

TrE e L 5 Lh#e

D v R i | F ST AL ¥T5 A F

A 3.92 3.92 0.55 15.40 15.40 11.22
20.80  20.80 2.91 3.51 3.51 2.56
54.60  54.60 7. 64 22.45  22.45 16. 35

AB 12.25 12.25 1.71

AC 40.96  40.96 5.73

BC 2.40 2.40 0.34

A2

B?

I

52z 42.88 7.15 12.35 1.37

Js¥ill 177. 82 53.71
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Tab.7 Comparison test results
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