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Design and Test of Static Sliding Cut Angle Constant Cutting Machine for
Chain Oil Sunflower Harvester Header
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Abstract: In view of the lack of suitable harvesting machinery for oil sunflower the design and test of
cutting machine for chain oil sunflower harvesting head were carried out. On the basis of expounding the
structure and working principle of the cutter of chain oil sunflower cutting table a rotary sawing blade
was developed which had constant static slip angle and designed by using the mathematical equation of
logarithmic helix and the key structure and working parameters affecting the cutting performance were
determined. The power consumption model of the sliding cutting process was analyzed to determine the
selection range of the sliding cutting angle; the cutter’s track was analyzed the speed range was defined.
Based on the analysis of geometric cutting position of plant the range of installation position of cutting
knife was deduced. The result was obtained by single factor experiment under the condition that the slip
angle was 50° ~ 70°

300 mm the cutting power consumption was low and grain loss rate was less. The regression equations of

the cutting speed was 750 ~ 1 050 r/min and the relative position was 100 ~
the relationship between rotational speed slip angle relative position and real-time power consumption
and overall grain loss rate were constructed by quadratic orthogonal rotation test. By solving the regression
equation the optimum parameters were obtained as follows: the slip angle was 61° the rotational speed
was 750 r/min and the relative distance was 180 mm. At this point the corresponding minimum power
consumption value was 64. 08 W and the grain loss rate was 1. 24% . In order to verify the accuracy of
optimal parameter combination a bench test was carried out experimental results showed that the actual
the absolute error

cutting power consumption was 66.12 W the actual drop loss rate was 1.28%

between the actual value and the predicted value was less than 5% and the cutter met the requirements
of low loss cutting of oil sunflower.
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Tab.1 Oil sunflower material characteristic parameters

/mm 1200 ~2 000
/mm 18.2~35.3
/mm 22.7
/mm 156.5
/(°) 17.93 ~55.49
/% 70 ~80
1% 25 ~35
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Tab.3 Orthogonal test design and results
x,/ x,/
/(%) (remin-!)  x3/mm Y, /W Y, /% /(%) (remin-!)  xy/mm Y, /W Y, 1%
1 50 750 200 75.98 1.08 10 60 1050 100 50.75 3.81
2 70 750 200 63.95 1.83 11 60 750 300 59.10 3.31
3 50 1 050 200 68. 16 1. 65 12 60 1 050 300 46.71 3.20
4 70 1050 200 52.91 3.13 13 60 900 200 63.31 1.15
5 50 900 100 68. 50 2.15 14 60 900 200 62. 82 1.83
6 70 900 100 63. 18 3.67 15 60 900 200 65.76 1.56
7 50 900 300 73.67 2.63 16 60 900 200 68. 70 1.54
8 70 900 300 62.12 2.56 17 60 900 200 63.98 1.75
9 60 750 100 69. 60 1. 81
4
Tab.4 Variance analysis
F P F P
9 855.10 95.01 6.71 0. 009 9 0.001 156  0.000 128 14. 01 0. 001
3 571.00 190. 33 13.45 0. 003 3 0.000347 0.000 116 12. 6 0. 003
1 243. 65 243.65 17.22 0. 004 1 0.000 169 0. 000 169 18. 45 0. 004
1 313.75 313.75 22.17 0. 002 1 0.000 177  0.000 177 19. 26 0. 003
1 13. 60 13. 60 0.96 0. 360 1 0.000001 0.000 001 0.09 0.770
1 119.70 119.70 8.46 0.023 1 0.000 001  0.000 001 0.07 0. 803
1 105. 08 105. 08 7.43 0.030 1 0.000043  0.000 043 4. 65 0. 068
1 48. 05 48. 05 3.40 0. 108 1 0.000 555 0.000 555 60. 51 0. 009
X% 1 2.59 2.59 0.18 0. 682 1 0.000013  0.000 013 1.45 0.267
x5 1 9.70 9.70 0. 69 0. 435 1 0.000 063 0. 000 063 6. 89 0. 034
X, %3 1 10. 43 10. 43 0.74 0.419 1 0.000111 0.000 111 12.13 0.010
7 99. 06 14. 15 7 0. 000064  0.000 009
3 76. 18 25.39 4.44 0.092 3 0.000036 0.000012 1.75 0.294
4 22. 88 5.72 4 0.000 028 0.000 007
16 954. 16 16 0.001 2
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