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Elastic Dentation Roller Type Sugarcane Leaf-stripping Device
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Abstract

In order to solve the problem of high impurity rate and stalk broken rate existing in the leaf-stripping
process of the whole stalk sugarcane combine harvester, the elastic dentation roller type leaf-stripping test
device was designed. The main structure of feeding roller, output roller and leaf-stripping roller and the
principle of leaf-stripping were introduced. The structure parameters of main parts were determined. The
orthogonal experiments were conducted to study the influence between the following four factors, the
installation angle of leaf-stripping component, the center distance between the top and bottom leaf-
stripping rollers, rotate speed of leaf-stripping rollers and rotate speed of feeding and output rollers, and
the following three indexes on leaf-stripping quality, impurity rate, stalk broken rate and top broken rate.
The result showed that the optimal parameters were as following: the installation angle of leaf-stripping
component was 90°, the center distance between the top and bottom leaf-stripping rollers was 310 mm,
rotate speed of leaf-stripping rollers equaled 700 r/min and rotate speed of feeding and output rollers
equaled 150 r/min. In the meantime, when the total weight of 319. 19 kg sugarcane was fed continuously
into the device in the way of single stalk, the impurity rate, stalk broken rate and top broken rate reached
to 1.56% , 20.45% and 65.97% . Otherwise, when the total weight of 274. 52 kg sugarcane was fed
continuously into the device in the way of three to five stalks simultaneously, the final result was 2. 38% ,
25.93% and 75.59% respectively.

Key words Sugarcane leaf-stripping, Elastic dentation roller type, Impurity rate, Stalk broken

rate, Top broken rate, Design
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Fig. 1  Structure of sugarcane leaf-stripping device
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Fig.2 Structure of feeding and output rollers
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Fig.3  Structure of leaf-stripping rollers
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Tab.1 Factors and levels of orthogonal experiment
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Tab.2 Arrangements and results of

orthogonal experiment

KA B ¢ D J/% ZJ% DJ%
1 1 1 1 1 8.63 2.22 15.72
2 1 1 1 2 10.06  6.67  30.28
3 1 1 1 3 11,38 8.89 9.18
4 1 2 2 2 5.95 8.33  47.76
5 1 2 2 3 8.82 14.44  17.30
6 1 2 2 1 5.36 5.56  52.40
7 1 3 3 3 9.98  28.89  26.45
8 1 3 3 1 4.57 17.78  57.37
9 1 3 3 2 6.70 16.67  47.76
10 2 1 3 1 420 24.44  57.9
12 1 3 2 402 33.33  49.17
12 2 1 3 3 8.15  38.89  17.60
13 2 2 1 2 8.24 12,22 19.30
14 2 2 1 3 9.95 22,22 15.54
15 2 2 1 1 7.61 4.44 2430
16 2 3 2 3 10.05  21.11  16.37
17 2 3 2 1 5.86 4.44  24.16
18 2 3 2 2 7.14 1,11 34.75
19 3 1 2 1 4.73 12.22 36.55
20 3 1 2 2 7.02 17.43  26.96
21 3 1 2 3 8.42 16.67  26.09

22 3 2 3 2 3.91 20. 00 52.99

23 3 2 3 3 6. 84 26. 67 29. 84
24 3 2 3 1 3.14 27.78 39.72
25 3 3 1 3 10. 81 8.89 11.19
26 3 3 1 1 8.99 1.28 20.76
27 3 3 1 2 9. 86 10. 00 19. 10
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Fig.4  Affecting trend of different factors
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Tab.3 Variance analysis of orthogonal experiment results

S J, Z, D,
B3 Sig. Sig. Sig.

A 0.068 0.006 " * 0.582
B 0.007 " * 0. 044" 0. 669
C 0. 000 05 * * 0. 000 03 * * 0.01""
D 0. 000 08 * * 0.001** 0.02%"
AB 0.922 0.303 0. 686
AC 0. 829 0. 885 0. 947
BC 0. 086 0.361 0. 508
AD 0. 907 0.042% " 0. 625
BD 0.290 0.210 0.724
cD 0. 669 0. 194 0. 999
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