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Abstract

Mechanism of field excitation impacted the quality of sugarcane cutting were analyzed through virtual

simulation analysis and physical experiment based on typical sugarcane field excitation signals acquired by

virtual apparatus. The experiment result showed that sugarcane field unevenness had the vibration of the

cutter, and the higher the frequency, the more deteriorated the sugarcane cutting quality.
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Fig.5 Response signal and excitation signals
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Fig.7 Vibration test model of sugarcane harvester

cutter on field excitation
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Fig.8 Axial vibration of blade when harvester walking
on 0. 20 Hz flat and hill field roads
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Fig.9 Principle of field excitation experiment executing
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Fig. 10 Schematic diagram of experimental apparatus
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Tab.1 Design and results of experiment
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A/Hz /m-s™! i remin ! A /mm

1 0.05 0.2 1 600 20.05  0.21
2 0.05 0.3 2 800 14.33  0.19
3 0.05 0.4 3 1000 13.35  0.23
4 0.10 0.2 1 800 19.72  0.22
5 0. 10 0.3 2 1000 25.45  0.38
6 0. 10 0.4 3 600 20.35  0.27
7 0.15 0.2 2 600 28.02  0.26
8 0.15 0.3 3 800 23.77  0.31
9 0.15 0.4 1 1000 20.56  0.29
10 0.20 0.2 3 1000 19.72  0.35
11 0.20 0.3 1 600 31.32 0.28
12 0.20 0.4 2 800 27.36  0.26
13 0.25 0.2 2 1000 23.22  0.37
14 0.25 0.3 3 600 34.22  0.31
15 0.25 0.4 1 800 28.07  0.24
16 0.30 0.2 3 800 31.27  0.37
17 0.30 0.3 1 1000 29.10 0.33
18 0.30 0.4 2 600 38.56  0.36
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Tab.2 Variance analysis of cutter vibration
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Fig. 11  Frequencies of field vs cutter vibration
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Tab.3 Variance analysis of sugarcane cutting quality
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Fig. 12 Frequencies of field vs cutting quality

N T 3 — 20 B I AR S5 7 S 1 A0 R R
A8 22 , JE— 25 DL 50 3 0 BRI R ORE T et 25
PEOME AR AR BEAT I B0 . IR 5 ERIEAE
TR AR [R], AR T 32 R AN HRE R
0.4m/s, HEEMEBCH 1 AR, JT &5 3 1 000 v/min, %

TR M 0. 05 Hz £ 0. 30 Hz, £ 4150 HEAT5 Ko
lﬂ%m%%ﬁ%ﬁ*ﬁﬁﬂi’%%S Fi7s o

x4 BEFRHRBER

Tab.4 Results of single factor experiment

B A1 3/ H

0.05 0.10 0.15 0.20 0.25 0. 30
1 11.28 18. 41 21.14  20.54 29.73  32.46
2 18. 67 12. 38 13.37 19.88  34.52  22.38
3 19.22  25.32 23.55 33.76 20.33  20.32
4 13.25 16.66  15.68 16.64  26.15  26.54
5 20. 14 17.57  20.83 18. 48 19.39  24.66
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