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Fig.1 Sugarcane harvester
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Fig.2 Sugarcane density distribution frequency
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Tab.1 Poisson distribution test of new

plant sugarcane density

Huem R, Sk HE % BLiNTY 5
(f, =T)/T
(B-m™") 1, P, AR T )
2 1 0.008 757208  1.042 108  0.001 701
3 2 0.024 140 703  2.872744  0.265 141
4 2 0.049910903 5.939398  2.612 866
5 9 0.082 552634 9.823763  0.069 076
6 11 0.113785048 13.540420 0.476 628
7 18 0.134428906 15.997 040  0.250 787
8 29 0.138965882 16.536940 9.392 782
9 15 0.127694205 15.195610 0.002 518
10 11 0.105603107 12.566770 0.195 338
11 8 0.079394336  9.447926  0.221 899
12 6 0.054715930 6.511196  0.040 134
13 4 0.034 807749  4.142122  0.004 876
14 3 0.020 561435 2.446811  0.125068
Bt 119 13. 659
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38 Y, e AL A 209 BRHRE, HREE R A
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Tab.2 Poisson distribution test of ratoon

sugarcane density

HiEsE % me
/kem) S, P, wr
2 4 0.061 812 2.348 872 1. 160 653
3 3 0.113 323 4.306 265 0. 396 243
4 6 0. 155 819 5.921 115 0.001 051
5 5 0.171 401 6.513 226 0.351 570
6 7 0.157 117 5.970 457 0.177 534
7 8 0. 123 449 4.691 073 2.334 006
8 3 0.084 871 3.225113 0.015713
9 1 0.051 866 1.970 902 0.478 284
12 1 0. 006 537 0.248 416 2.273 924
SNl 38 7.188 978
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Fig.3 Height of sugarcane distribution frequency
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Tab.3 Normal distribution test of the

height of sugarcane

e A Wy
15 BE /mm Bk T
1 600 2 0.015 81 2.73502  0.19753
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2080 14 0.118 22 20.45263  2.03575
2240 30 0. 165 92 28.70485  0.058 44
2 400 41 0. 18695 32.34156  2.31803
2560 25 0. 169 09 29.25303  0.61834
2720 19 0.12278 21.2413  0.23649
2880 13 0.071 57 12.38165  0.03088
3040 4 0.033 49 5.79352  0.55522
3200 3 0.012 58 2.17592  0.31210
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HREWOR YL TAE B HEBA R Ge 0 f BB A . b H
BRI Ay Ja &, XL TD #8500 B 2% oo B S S 1 B 2 25 B
HOVHI RGN YR, MRS N EHAE
CH A4 BARER 30 mm) 2 FE IR R 45 & B o

i B /0N 7 R 2T B e AR AL B W AR B
W(t/h) BRI BT m(kg) |, W) 57 B (8] 38
b /N R WS AR ML Y R T B B S W/ (3. 6m)
(FR/s) o

3 /N R A S R SOIR BIL 1 AR B R 4 ~
6 v/h, XA H R R 1.1 kgt /N
ORI T AR B 1 8 Sk Bsf [R] 90 978 4 B[] 2 o A T AR
B 172 BOH BENCR AL IR EL 3 6 v/h, T
/N A SCH TR USCER ML AR B[] f4 WA AR 255 2% 1 Sy
12 /b, BRAS7 B (6] 308 2k /0N 760 R SR ML 1 H - 34 5K
o 12/(3.6x1.1) =3.0,

AN (7] i e R AR A 85 B IR TR A 23 A, U238
EAS TR o Wk H Sy 7 A T R R AL B AL B ] Y
WA IR BN (E , HF AR A o7 s (] Y 7 S IR
50 A AP B 22 HE O T USSR BIL AY B Ok T R
MOHRERY 43 AT B AT R 8. 27 BR/m B, H R SCIR ALY
TR B 24 ok 3/8.27 =0.36m/s; X4 H 10 4> 7 2%
Ak 5.5 BR/m W, T RE W3R BL Y T SE B RE 29
3/5.5=0.55 m/s, B H R Y)W 5 38 8 U0 E R 5
P14 TR A A Y U0 H R 5 U0 E) &R  B R) R R
P ESHEES R REWEEZ . B4
R BE R A TEZS 4 A, DU RT Lok Sk H 3 2 ) 51 &
G2 ) B2 R A A o
3011 [ R S UIE R G i B

P E AP EN TR : OV HE RE Y F 2L
i A 2= DA R Bk AE A B T 50 & AR AR AT 52 e B



120 & A Bl B ¥ i

2014 4

TRE A A% RE . N 25 JE T RE 5 T T 22 ] R 4
T30 AT S T (0 2 il AR, A R
FEA 23 o7 H A 23 ]

R M RGN 1,75 m/s T K
0 3 U)W 5 R 2ok U R R G ek O o, R
0.8.1.2.1.6 m/s AT H . 1E3X 3 R 2T 43 5
ZER S B8 m, 10 ~ 15 I, RS0 H LK ZE
5 00, 25 [8) IF E A DT 28 48 00 H REBCE B D) # &R
S0 1 ) it 26 T ER B AR U0 R A B ks FE
S FHELWTE] A 60 000 s, A5 X [0 Ry 95% , %t A [A]
EOE /R CIRIER Y &= g K VA N F1 2 Bl A I N B
R TR [R) B BEATL A3 0 05 L 5 Ok, BOH S Y (AR
FEEER Y oo, 0.8 m/s I, H R A D) E R
25 1 - F i ) 22 328/800 =2. 910 s, brifE 2% 4 338/
800 =0.423 s;v, K 1.2 m/s I, H e 1 V) %) R G 9
SEHEFR] R 2 328/1 200 = 1. 940 s, 7 1 2% 3 338/
1200 =0.282 s; VI Wi J5 H HERI 536 3B v, J 1.6 m/s
B, R o U0 R G 0 7 Yt Ta] Oy 2 328/ 1600 =
1.455 s, brif 224 338/1 600 =0. 211 s,
3.1.2 Wyini i B AR Ko

PEEIRINGE 4 Frox. HERAM,TER S 6 2L
i om, o 10 B Y HRE A Rk U 0, L 0. 8 m/s HR R
F 1.6 m/s B, RS H I ZE AL M 20. 30% FEAIR
H6.28% AR K 1Y 30.94% ; 7E Ik 55 & AL m,
g 15 B, T RE Y B 2% FE v, AL 0. 8 m/s 42 F
1.6 m/s Bf, UJEI R G0 1 BLEE ZE R E 2 N 7. 04% [
KK 1.42% AR 1) 20.17%

TFESNTIERS B, J7 20 e RN iR
e R 190 6 A RE o, RS0 R Y ) I
m X TR RGN HIEER A EREE, 455
4 MRS S Ml AL, W) i A )RR m AR

R4 REHEEHE

Tab.4 Virtual simulation results %
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Tab.S5 Variance analysis
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Fig.4  Virtual modeling of cutting and

conveyance system
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Tab.6 Test design
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Tab.7 Virtual simulation results
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Tab.8 Variance analysis
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Fig.5 High speed photography of material flow motion on

cutting and feeding system
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Simulation and Experiment on Feed Ability of Small Sugarcane Harvester

Shen Zhonghua' Li Shangping® Ma Fanglan®  Gao Jianli’
(1. Light Industry and Food Engineering Institute, Guangxi University, Nanning 530004, China
2. College of Information Science and Engineering, Guangxi University for Nationalities, Nanning 530008, China

3. College of Mechanical Engineering, Guangxi University, Nanning 530004, China)

Abstract; In order to harvest sugarcane with machine in hilly area, a small whole-stalk sugarcane
harvester was designed. Virtual simulation test for cutting system was carried out using logistics simulation
software FLEXSIM. The virtual test results showed that increasing the width of logistic channel and
enhancing the transmission speed of the sugarcane had significant differences on avoiding blocking during
sugarcane harvesting. When the width of logistic channel remained constant, enhancing the transmission
speed of the sugarcane was particularly important. Then, the transmission process of the sugarcane was
simulated using ADAMS software. The simulation results showed that increasing the friction coefficient
between sugarcane and spiral, equipping aggressive knock-down roller and adding more rubbers on the
drum could increase the transmission speed of the sugarcane. Field test indicated that the feed ability was
enhanced, and the times of sugarcane struck by base-cutter and lifter were decreased. The cutting quality
of sugarcane was improved, and the probability of blocking during sugarcane harvesting was reduced after
taking the measures above. The time of sugarcane passing through the cutting system was shortened to
1.5 s from 2 ~3 s, and no damage rate of the base of sugarcane was increased from 17.8% to 57.9% .
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