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Experiments and Design on Single-rolled Seed-sowing System of
Pre-seed-cutting Sugarcane Planters with Wide and Narrow Row Spacing

LI Shangping'> HUANG Zongxiao' ZHANG Wei' XIANG Rui' WANG Mengping' MO Hanning'

(1. College of Mechanical Engineering, Guangxi University, Nanning 530004, China
2. College of Information Science and Engineering, Guangxi University for Nationalities, Nanning 530006, China)

Abstract: Aimed at problems that currently nonuniform seed sowing, low pass rate, high seed missing
rate, great seed wasting and severe seed blocking existed in the seed-sowing system of pre-seed-cutting
sugarcane planters with wide and narrow row spacing, virtual experiment analysis and practical
experiment research were conducted through ADAMS. A kind of pre-seed-cutting seed-sowing systems
with a single roll bottom sowing edge were designed and developed. The effects of the parameters as the
rotation velocity of seed-sowing roll, lateral plate angle, flow-controlling plate elastic structure of the
sugarcane-gathering box of the seed-sowing device and ordered rotating sugarcane gathering on seed
sowing properties were studied through the test platform. The following results were turned out according
to experiment results; the qualified rate of automatic rotating ordered flow guiding sugarcane gathering was
95.1% , the flow-controlling plate elastic structure of the sugarcane-gathering box of the seed-sowing
device had significant effects on pass rate of seed sowing, the lateral plate angle and the rotation velocity
of seed-sowing rolls had generally significant effects. Optimized parameters of the seed-sowing device
were as follows: using the flow-controlling plate elastic structure, the lateral plate angle of the sugarcane-
gathering box was 105°, the rotation velocity of seed-sowing rolls was 6 r/min (the theoretical seed
sowing velocity was 0.83 s/stick ). Finally, these optimized parameters were validated through
experiments, which showed as follows: the average qualified seed sowing rate was 91. 0% (the average
seed sowing space was 0. 917 s). The average seed missing rate was 4. 5% . The average seed blocking
rate was 0. 5% . The seed sowing uniformity was improved significantly. What mentioned above laid the
theoretical research foundation of deeply further development of pre-seed-cutting sugarcane planters.
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Fig.8 Analysis diagrams of stress of sugarcane under three flow-controlling plate structure of sugarcane-gathering box
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Tab.1 Orthogonal test factors and levels

SE
KW SRR SR HEFp R/ SE TR 9 A
AR (remin~") Jefs(°)
1 g5 1 2 105
2 45k 2 4 115
3 2544 3 6 125

B R T IR A R, BOAR SC LA A R
G FERAE Ry BB HTHERR

(1) BA5/KF a =0.05 B 77 2250 b 2 0 . 45
T P T MR 285 R X HE R A R LA W B R
M), FIEF R 2P 414 TR AR e %o HE D 45 4 R
hy S R S TR ST B O AR A R R b 2R R
HA B, n] UL REAR I AR 2540 2 R R )

(2) e 2243 M 48 5 S 7, HEFh 45 45 P28 %o HE
B R S Y UDUT 2 - B A SRR AR 451 |
LETERE IR e HERMARAE L, RSB G D
BARRIHTINLE S F A B,C, , LAIESER AN HT 2 &
NAB,C, s THEMEA, A, BIERERIL IR
o IE IR RIS B A N A,B,C, 1
AEHER B s AR RS54 3 3R 6 v/min S REAS
PN AR 2 3 R 105°

x2 EXRABWRITEER
Tab.2 Orthogonal test design and results

s Ik K%

NN 2%

RS A B € % #a
1 I 1 1 1 77.48 7.95 3.60
2 I 2 2 2 69.3312.00 3.57
3 I3 3 3 7584 6.71 3.45
4 2 1 2 3 5780 6.42 7.89
5 2 2 3 1 5353 6.45 870
6 2 3 1 2 7.5 L1 625
7 301 3 2 84.83 4.14 3.64
8 3 2 13 928 1.39 3.50
9 3003 2 1 90.89 679 3.70

ky0.742 0.734 0.806 0.740
22 0.610 0.719 0.727 0.752

Gl E3 0.895 0.794 0.714 0.755
R 0.286 0.075 0.092 0.015
El 0.035 0.050 0.045 0.053
fr— %2 0.076 0.053 0.051 0.045

ky 0.036 0.045 0.053 0.049
R 0.041 0.008 0.008 0.008

R3I FAESW

Tab.3 Analysis of variance

TERI FITA AmE F P BFEE
A 0.122489 2 305.15 0.003  x

B 0.009566 2  23.83 0.040 *
Ay = C 0.015005 2  37.38 0.026 *
®¥E 0.000401 2
B 0.147463 8
A 0.003260 2 30.24 0.032 *
B 0.000100 2 0.93  0.518
LT ¢ 0.000107 2 0.93  0.502
®#% 0.000108 2
B 0.003575 8

e« BAREMEE(P<0.05); = RAREMHKEE(P<
0.01),

3.4 BIRHEFRERISIE KIS

R E MBI Tk 5 3.2, 1 W AH T,
K FHIE SIS 1 e AE LA S50, B AR TEAR B s It
Mg 3 T 6 v/min A1 EE JEFE VA U A S A
105°, 7EZE PBHUHEFHALE V& kT 5 EE M
R, BRI 40 HREERD XIS Fe bR AEs R 4.

B UEiR 0 4 S R B . SR T HECHERD R S
WHER AR 91, 0% |, P TRFN R R 4. 5% |, F- 3
HIERN 0. 5% ,HERMEIE 5] (R I& A a) B o O 22
H0.563 s) o, IRIRAAEIRIYIE RN T AR, B0UE
REEE RS ADAMS i BEA — 2, (205 B 5 52 bR
HEFP It R A48 R R AEAE 7. 1% iR 2,
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Tab.4 Confirmatory test results

AL I PR SR, R, JEEER/

FF5 Fift/ R #/s % % %

1 40 0. 875 90. 0 7.5 0

2 40 0. 420 90. 0 2.5 0
3 40 1.030 87.5 7.5 2.5

4 40 0.251 95.0 2.5 0

5 40 0.239 92.5 2.5 0
A 40 0. 563 91.0 4.5 0.5

4 #Hig

(1) 383 A7 EL o3 B AR, BIFE T HE i 2 2
MEIESHHLEL SR T IR 5828 4T H RE R AR AL A
B H HEHERD R R Al AT

(2) BRI 45 R R B e 1) 5 U A P A
U RIS 3R 95. 1% , HL4R F HE U HERR 4% 48 1
TSR TR AR S 3 B HEFR SR B 5 B DAl 5
IR AIG I, S M RSB THE Ja B, iR el
I 5 T R 5 BEA e U O, B A R AR A AR AT

(3) IEZCIRER T 22 3 MR B M EAF K o =
0. 05, 55 JREAR 5L 45 A0 AR 205 4 X HE D 5 R 2B )
025 RN IR e Sk R £ TR T 000 A e 7 %o HE A
B ARHA L R ), A TR L 1 DA A R )
st ZE A BAT 20 1.2

(4) IR S S HUR LA G o - AR
Hralitey 3 A BEAR PO A e F1 o 105°  HE e 3 oy
6 t/min JEZAE T L L0 . HiM 45
W% O1.0% K U F % 4,59 T 49 1 9 5%
0. 5% , HERII I PEECAT
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