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Fig. 2 Power distribution diagram
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Table 1  Machine technical parameters

S8 LXDa il
Jig= kg 400
HMERAT (KX FExm ) mm 2500% 1400 1400
ATl BE km/h 0~7
AT mm 4000
M-8 3 5% B2 T mm 3200
WA ] 5 125 Y mm 1800 ~3500
iR kg 600
LI g 13l
CERiIRIES w 3500
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Fig.3  Schematic diagram of electric chassis structure
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Fig. 4 Schematic diagram of track grounding
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Fig. 5 Frame structure diagram
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Fig. 6 Schematic diagram of rack load distribution
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Fig.7 Rack stress nephogram
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Fig. 8 Schematic diagram of liquid path system of spray system
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Fig. 9 Schematic diagram of spray bar device operation
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Fig. 10 Schematic diagram of spray rod structure
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Fig. 11 Structure diagram of fan device
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Fig. 12 Schematic diagram of air spray operation
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Fig. 13 Control schematic diagram
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Fig. 14 Field experiment
3.3 #RE5HH
3.3.1 ZHikME RE R 50

He BiEE A b 3 U s R e i, TR
BiF 3 A2, AR AR 3 R
I Gk B 25 R, 2 5O
a ta, ta;+a,
4a
A—ZME R (%) 5
a,—25 WM A T B O LS T ARG 0 DL B2

A=

(11)
A{

1/4 ;

a,—2 WL 25 T RO SR T ALY 174 LA B E
1/2;

a,—Z5 W 2 T A AR T AL 12 LU &
3/4,

9

.91 .

55 8 M
a,— 24 W W26 T AR UL T ALY 374 DL =
i
a— WG T BAL
Table 3 Droplet adhesion rate %
0. 6MPa 0. 8MPa 1. 0MPa
e frE
1B ST} ST )
= 82.31 56.25 85.42 56.25 93.75 64.06
S LE 91.67 33.33 93.74 46.88  96.88 47.21
iy 73.44 29.17  70.08 39.58  87.50 46.88
T 93.75 62.50 96.88 66.67 93.75 73.44
Ak o 95.30 59.38  91.67 53.64  87.50 57.81
T 70.31 35.94 81.25 46.87  82.31 46.88

AR BB e 1T o BT A5 Hh 2 R IS 55 ) 43 3]
70.6.,0.8.1. OMPa A , 4 56 PN AR ZE4RIE | T F- 3
I 5 %k 82. 47% .39. 58% , 83. 08% .47. 57%,
92.71% .55. 84% ; M 1 11 1 ThT AT T 245 9 340 RE W6 45 4t
W B, 24 W B 55 RT3 0T 3k #) 61, 02% ., 65. 33% .
72.71% , WA %5 4 5 453 518 0. 6.,0. 8, 1. OMPa
i, B P2 K 4R OE I T 8 E 86, 45%
52.61%,89. 93% .55. 72% , 87. 85% .59. 37% ) 2 Wk
B 23 it R %) L TR TR 24 R 20 R A R A WK 24
W 25 RO YA 3k 3] 69. 53% (72, 83% [ 73. 62% , ik
JE 25 W B R
3.3.2 ZHkFFBEMES R 50

30 3o 9000 S YO O YR I ' B O 5 o' B -k B ek
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Table 4  Air spray settling ng
1535 FE 7 0. 6MPa 535 FE 7 0. 8MPa %3k FE 77 1. OMPa
SRR
i LA T I w T IS o T
1 4.33 4.79 4,51 4.78 5.13 5.38 5.13 5.26 5.53
Wi 2 2 3.94 4.63 5.07 4.63 5.22 5.11 5.72 5.38 5.77
3 4.73 4.82 4.92 5.08 5.43 5.37 5.31 5.66 5.34
1 5.51 5.84 5.91 5.95 6.43 6.47 6.47 6. 87 6.56
Hhid ) 2 5.59 5.82 5.77 6.45 5.64 6.51 6.23 6.54 6.72
3 5.32 5.96 5.81 5.88 6.59 6. 64 6.62 6.72 6.49
A 4.90 5.31 5.33 5.46 5.91 5.93 5.91 6.07 6.07
bRt 0.62 0.56 0.53 0.67 0. 66 0.63 0.57 0. 66 0. 54
5 R % 0.13 0.11 0.10 0.12 0.11 0.11 0.10 0.11 0.09
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524091, China; 3. South Subtropical Crop Research Institute, China Academy of Tropical Agricultural Sciences, Zhan-
jiang 524091, China; 5. Combination of Guangxi Agricultural Machinery Co. Lid. , Nanning 530104, China)

Abstract ; Sugarcane disease—free seed cane planting technology is one of the effective technical measures to improve the
unit yield level and quality and reduce the production cost. At present, the domestic sugarcane mechanized planting tech-
nology is not mature,, which directly limits the popularization and application of this technology. Aiming at this problems,
this paper takes the orderly arrangement of sugarcane healthy seedlings and double bud sugarcane seeds as the research
object, optimizes the seed metering performance of 2czd—2a semi—automatic double bud sugarcane planter developed by
the team, designs a high—frequency electromagnetic vibration auxiliary feeder and profiling seed metering synchronous
driver, uses solid edge ST5 three—dimensional software modeling for simulation analysis, establishes a test—bed for multi
factor orthogonal combination test. Collect data and use SPSS to process, establish regression equation, use Design Expert
to draw response surface, analyze the interaction between factors, use MATLAB to optimize parameters, and finally carry
out field test verification. The results show that the synchronous driving mechanism increases the sowing uniformity ;
When the pulley speed is 10 r/s, the vibration amplitude is 18. 5mm and the traveling speed is 0. 65m/s, the sowing
uniformity reaches 94. 18%, and the deviation from the optimization result is less than 5%, which meets the design re-
quirements ; There is no interference between high —frequency vibration and power source vibration, which verifies the
feasibility of vibrator carding scheme, and provides a reference for the research and development of full —automatic
planter.

Key words: disease—free seed canes; double bud planter; seeding performance ; optimization
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Design and Experiment of Self—propelled Orchard Sprayer

2
’

Liang Junpeng' , Wang Xianfei'?, Li Jingbin'?, Li Yali' ,Ding Longpeng'?>, Wen Baoqin'"
Zhang Zhiyuan', Ding Huizhe'

(1. College of Mechanical and Electrical Engineering, Shihezi University, Shihezi 832003, China; 2. Xinjiang Produc-
tion and Construction Crops Key Laboratory of Modern Agricultural Machinery, Shihezi 832003, China)

Abstract; A self—propelled orchard spray was designed to solve the problems of high labor intensity, poor penetration of
fog droplets and serious pesticide pollution in orchard spray in Xinjiang, combined with the requirements of orchard agri-
cultural machinery, agronomy and pest control. The whole machine is mainly composed of crawler walking system, spray
system and remote control system. The main structural parameters of each part are determined by calculation and analy-
sis, and the rationality of the frame structure is analyzed by finite element simulation. In order to verify the operating per-
formance of the spray, field tests were carried out on the whole machine spray bar spray device and air—driven spray de-
vice with the nozzle flow as the test factor and the spray adhesion rate and spray penetration as the test indicators. The
test results show that under the same working conditions, the average spray adhesion rate of the spray bar spray device is
higher than that of the air driven spray device. The average spray adhesion rates of the two spray devices are 71. 99%
and 66. 35% respectively, which can meet the spray adhesion requirements. In the penetration test, the variation coeffi-
cient of the inner and outer canopy liquid deposition of the wind fed spray device is on average 14% smaller than that of
the spray rod spray device, and the penetration of the wind fed spray device is significantly stronger than that of the spray
rod spray device. The two kinds of spray devices of spray have good operating effects in terms of adhesion and penetra-
tion. At the same time, suitable spray methods can be selected according to different growth periods of fruit trees and dif-
ferent agronomic needs to achieve better spray effects.

Key words: orchard; sprayer; self propelled; air supply type; spray bar type
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