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Fig. 1 Schematic diagram of power driven rake structure
based on finite element analysis
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Table 1  Main technical parameters for simulation

28 L X0y Hfe
FE b 58 em 3000
PRI T4 BE 18 % 11 ] em 10~30
TR et 20
RIIR 65Mn
FeE Sl H kW =80
iy N\ Je R /min 1000
T 1/min 250~450
T m/s 0~5

2 KEEbizit

2.1 RINEHETEZHSH

RETT 22 F REHEAT I ARl i) F2 2 T AR, 5
AFTIH R WA ], AR R T 7E S8 [0l 5 s
e 2 ) L < e = a1 e o = € AR I
JZLHERARE AR TIE D Bl 1 REAY AL O AR LA
FIZHO TAR ML BRI B IR, DR i, X R T 445

FISH T, BE M AR R, I SR 3 %,
B AR ] B0 0 B4 5 B, 5 A 0 0 T R i U
JEEEA Smm,, [, ARG T) B A B BB T4 A
FE 8 T B ke B R A R 0 R, A T BE B
9 105mm, JEFEN 15mm,, VEMLZERBHAE I 100 ~
300mm , T AR D 55 BE SR 350mm , P HI J1 K B N
305mm, HWFFEHET] TAER 932 1, LR JT B 7 35
(AR AR I Ry I 58 X 2 R AT A2 T3 e b, IR AR R AR IR
1 ORI 3 R s U, A5 i R ) @BHE
TR OS5 AR 1 @A)
SIHEFES VI HHE . ISR B ERWE 2 iR,

LoElgrEl 7l 2. F80E02] 3. 14 4 D] R EAL
F2 HJ]FERE
Fig.2 Main view of rake knife

HRAE R T2 | 3 7 A o Bk X 532 0 A T 38 3l 0 O
HEAZ AT o3 A, R JT RO g AR ARSI IR A 0, ]
F U0 T5 100 g o Bl RS TDRE A VT ER 352 3 0 A, an
B3 s, HrpF T IERT(N) F, &7
FRZEET(N) s Fy 2 T SRR Z R ET (N) 5 F,
T UIEIE 1 (N) 5 f AR J] 70 1Y EE 3
(N)sfy Ff RTIBHT 5 B EEEE T (N) 5 F) 2RI
A TIERIRBI T (N) .

Y F

l f;
4o
/"
. Y\f,
—
FI
"
o «— f 4

P 3 AT TI DTS o B T 52 ) 40

Fig.3 Force analysis of rake cutting section
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Fig. 4  Adjacent two groups of rake knife movement trajectory
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Fig. 6 Stress cloud diagram of rake knife
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Table 2 Soil breakage test results
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Crop Phenotype Information Acquisition Robot Chassis
Design and Experiment

Xu Shenglin"?, Zhu Licheng®, Mao Wenhua®, Wang Dongwei', Zhao Bo’, Zhou Liming’

(1. School of Electrical and Mechanical Engineering, Qingdao Agricultural University, Qingdao 266109, China; 2. State
Key Laboratory of Soil Plant Machine System Technology, China Academy of Agricultural Mechanization Sciences Group
Co, Beijing 100083, China)

Abstract ; In order to solve the problem of poor flexibility and stability performance of the crop phenotype information ac-
quisition robot chassis in the field, a crop phenotype information acquisition robot chassis was designed for the cropping
pattern and agronomic requirements of wheat. The overall structure and working principle of the chassis were elaborated ,
the design of the frame was completed, and the design and theoretical analysis of the chassis stabilization mechanism, the
design and calculation of the driving and steering components were carried out, and the 3D model was established. AN-
SYS software simulated the frame, and the analysis results showed that the strength and stiffness of the chassis frame met
the requirements of the program design. Finally, the whole machine was tested and field tests were conducted. The field
performance lest results show that the operating speed of the chassis is 3. 6km. h, the minimum turning radius is 1. 9m,
the straight—line driving offset rate is 1. 98% , and the lateral rollover angle is 30. 15°, which has good steering flexibility
and stability performance and can meet the stable and efficient working requirements of crop characterization information
acquisition.

Key words: phenotype acquisition; robot; chassis; simulation; crop
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Design and Test of Power Driven Rake Based on Finite Element Analysis
Dong Cheng, Shang Shuqi, Wang Dongwei, He Xiaoning, Zhao Zelong,
Li Xu, Wang Haiqing, Chang Xueliang
(College of Mechanical and Electrical Engineering, Qingdao Agricultural University, Qingdao 266109, China)

Abstract; Whereas the soil for peanut planting must have the characteristics of deep plough layer, loose soil, flat ground,
etc. , while the soil crushed by rotary tiller is not conducive to soil moisture conservation and the ploughing depth is only
8—15cm. In order to make the ploughed soil suitable for peanut cultivation, a 1BQ-3 power driven rake is designed. In
order to improve the working stability of the harrow, the power harrow is driven by a frame type gear box multi gear mes-
hing transmission mode, and the main working components include the driving harrow breaking mechanism, transmission
mechanism, suppression mechanism and frame. In this paper, the kinematics and dynamics of the power rake blade are
analyzed, the main factors affecting the cutting resistance of the rake blade are explored, the sliding cutting angle of the
rake blade is determined to be 30°, and the key components such as the power rake blade are emphatically designed.
Through finite element analysis, the maximum stress, displacement and average deformation of the dynamic rake blade are
obtained. The field experiment was conducted in Jiaozhou Experimental Base of Qingdao Agricultural University. The re-
sults showed that when the forward speed was 2m/s and the speed of the rake blade was 300r/min, the soil breaking rate
of the rake blade was 91.78%, and the average tillage depth was 26. 3cm, which could meet the agronomic requirements
of peanut preparation depth of more than 25¢m, as well as the national standards and peanut planting requirements.

Key words: power—driven harrow; SolidWorks; ANSYS; soil breaking rate
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