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1.Drum pickup 2.Conveying roller 3.Peanut picking device 4.Cleaning
device 5.Pod transporting device 6.Walking mechanism  7.Pod tank
8.Dynamic system 9.Cab

B 1 4HZJ-3000 %6 A BR A MR ALLE H)
Fig.1 Structure of 4HZJ-3000 type peanut combine harvester
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b. Dimensions of the peanut plant

a. Peanut plant after cutting
W Dy AEIRYE AR RS, oms Dy ARIRGE1E AR T,
cm; Hy NBEEREE, cm.
Note: D is the transverse size of the peanut plant after cutting, cm; D> is the
vertical size of the peanut plant after cutting, cm; H, is the height of stubble, cm.

B2 FHeAanRTER

Fig.2 Schematic of peanut plant after cutting
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1. Auxiliary guide paling 2.Depth wheel 3.Mainshaft of screw conveyor
4.Frame 5.Screw conveyor 6.Pickup device

B3 RAXEERELH
Fig.3 Structure of drum type pickup device

AL 250E 3SR 4 e de i Sk 6.
1.Pickup elastic tooth 2.Conveying plate 3.Support plate 4.Installation base
of elastic tooth  5.Installing tube  6.Main shaft

B4 BEEEM
Fig.4 Structure of pickup device
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Histogram of statistics of transverse size of Yuanza 9102

Fig.5
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Table 1 Statistical results of transverse size of 7 varieties of peanuts
b P BRAERPEMER PR gt AndEN P TR il P52 1% 22 e i i RE  RAME RKME
At Mean #: Standard  Median Modal  Standard . -~ Standard - Standard Minimum/ Maximum/
Varieties .. Variance Skewness L Kurtosis .
/em mean error number number deviation deviation error kurtosis error cm cm
IR 8.332 0.064 55 8.2 7.9 0.456 45 0.208 0.836 0.337 -0.142 0.662 7.8 9.6
Luohanguo
/H?E 15 9.016 0.076 2 8.95 8.9 0.538 84 0.29 -0.04 0.337 -0.027 0.662 7.8 10.2
Haihua 1
e 19 8.864 0.086 56 8.9 8.9 0.612 04 0.375 -0.013 0.337 -0.224 0.662 7.6 10.5
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|"_‘|' {=)
AES S 8.310 0.055 05 8.3 8.00°  0.38927 0.152 -0.133 0.337 0.088 0.662 7.2 9.1
Fuhua 8
%%.4{ S 8.330 0.052 93 8.2 8.1 03743 0.14 0.633 0.337 -0.675 0.662 7.8 9.2
Jinhua 5
RN
. 8.402 0.076 37 8.45 8.7 0.540 03 0.292 -0.459 0.337 2.596 0.662 6.7 9.9
Silihong
=3
1EH 22 8.382 0.076 60 8.2 8 0.541 61 0.293 0.809 0.337 0.632 0.662 7.2 9.9
Huayu 22

T a RRFEZ DS R viME-

Note: a indicates that there are multiple modal numbers and the minimum is in the table.
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Note:. 4 is minimum height between tip and ground, mm; H is laying thickness,
mm; Sy is the ground.

B 6 AT A5 Fde 618 H1E S AT
Fig.6 Force analysis of peanut plant and motion analysis of
elastic tooth
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Table 2 Minimum thickness of peanut plant for different varieties

At Al Ak 9102 B PR AL 1S TEH 19 B85 WAL S 5 I Ean 1EH 22
Variety Yuanza 9102 Luohanguo Haihua 1 Huayu 19 Fuhua 8 Jinhua 5 Silihong Huayu 22
BT B/ ME
Minimum laying thickness 37 42 46 50 39 41 44 47
/mm

HHR 2 Al %0, 8 MNMEA AR, Z2% 9102 FHk 5 iE
PREHBUE E B /N, A 37 mm.

I
pry=arccos[(R+h-H)/R]=29.38° 9
1=29.38°f=0-150.72° (10)
HRAE SCHR[28]:
(=tan24.7°~=0.46 11

B (10) Al AN (8) , ISR MG
FARE a N 101.27° , RN 102° o 3R HTES 550 9K
R T AR TRRRE, KT 37 mm, HEFEES
TCAEMWAESIS, TGS 1K E N 4 cm.
3.4 MENHIKEAE

B T A T4 5 25 B 2 sh L A Rl #4512 3),

BB I S WORHLI RTRE, 39047 D6 2R (9 [ P38 sl LI A2 1k
MBS RIBE L, TR T RRX . NiEmEmRin R,
T X AR E 5 BV o IR A DX R/ 32 B Rl
SRNUATREE L . A TG L . AR5 I HRRR E -
XS AR A AR A4 RIS REAT A (I 6D,
LI IR N AR A RIS BN T R

x=v;t+ Rcoswt
) (12)
y=R+h+Rsinwt

b x ARG KPR, mms y R A A
FALF%, mm.

iz JH Matlab BAFx5 A R HEEOH G 98 s L k4T
. By, 813 m/s, RN210mm, 47910 mm,
A B [R5 A o N 2m rad/s, AN[FIHEEE G 14902 5))



16 1

WA RS BIBUG fE BN i R B it 5 iR 5

B 7 Fras. B EASER A A RIS S AE A
TR R BE LR AR, L RIE AR M AR A SR Re g 10 46
FAVGPR R, BRI AR S0 ReR AL AR MR RS, Rl 7
AL, 3 RS eV IR UEAE AR R IR A B B f 4 58 A Bk ),
M 4 HESG RIS T E AR AR APk 2. Rtk fo 4R ik
HEEN =40 SRR B T e AR M AR OB FE T U B
BN, A KBEXR], ESLbrErmd, e
TR AR 2 5, 48 Z W R, JFER
A% FESTHEEOE 2 23 R AT L, 80K
RPRIGREE, Bt kA 6 4.

—#f1)j1 Elastic tooth 1

B o

— 4l /87 )% Laying thickness

- - W B
Minimum height between

L L
S WO
SO D

=8250

CEHTT AR
Vertical displacement/mm
TSI
=3
(=)

150 Y tip and groun
100 AN i1
50 Y \\‘.'/ Missed pickup area
0E —

1000 2000 3000
JKF77 42 % Horizontal displacement/mm

a. 3 HHG R HA

a. Movement trajectories of elastic tooth tips of 3 rows
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b. Movement trajectories of elastic tooth tips of 4 rows
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Fig.7 The elastic tooth tip movement trajectories of
different rows
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Table 3  Field test result of the pickup device of peanut harvester
after cutting stalks

upn  HAE K Bk R
Test No. Forwardrl F eedmg 1 Pickup Pod drop
speed/(m-s™) rate/(kg's™) rate/% rate /%

1 0.76 1.21 98.19 1.12

2 0.99 1.69 98.05 1.37

3 1.17 1.90 98.27 1.25

4 1.31 227 97.90 1.09

5 1.50 2.58 97.93 1.33

“F#4J Mean 1.15 1.93 98.07 1.23

W iT#E3K Design requirements =96.00 <3.00

M 3 AIRA, ook AR e B BBk e e A A PR Y
TR 98.07%. Fufa e BiE M- T RN
1.23%, i 2 BB R fe AR i R ARk 75 K

IR, SRR AR R LA 2 . 2
Mot AT EE, 3 D B e A R AR A T PR SCHI L D) 15
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Design and experiments of pickup device of peanut harvester after cutting
peanut straws

Chen Youging, Hu Zhichao™, Wang Shenying, Cao Mingzhu, Xu Hongbo, Wang Gongpu, Yan Jianchun
(Nanjing Research Institute for Agricultural Mechanization, Ministry of Agriculture and Rural Affairs, Nanjing 210014, China)

Abstract: Peanut straw is excellent feed for animals. In order to realize the animal feed utilization of peanut straw planted with
plastic film, a "three-step" harvesting method (cutting-digging-picking and harvesting) was put forward Specifically, peanut
straws is cutted before digging to shorten the peanut plant, reduce the transverse size and increase the pod-straw ratio, which is
conducive to the harvest operation. At present, there is no suitable pickup device for peanut harvest after cutting straws. Based
on the existing peanut combine harvesting techniques, an elastic-tooth pickup device was designed in this paper. As an
important part of peanut combine harvester, the elastic-tooth pickup device was mainly composed of pickup elastic tooth,
conveying plate, support plate, installation base of pickup elastic tooth, installating tube, main shaft, etc. The transverse sizes
of the post-cutting peanut plants were analyzed by using SPSS software, and the separation distance of the neighboring elastic
teeth was determined as 7 cm. Based on the theoretical analysis of the conditions of peanut plants picking and throwing, radius
of gyration and rotating speed of the elastic tooth determined as 21 cm and 60 r/min, respectively. Through the analysis of the
stress situation during the peanut plant picking, the bending angle of the pickup elastic tooth and the length of the bending part
were determined to be 102° and 4 cm, respectively. Through analysis of the movement trajectory of the pickup elastic tooth
tips by using Matlab software, the movement trajectory of different rows of elastic tooth tips was calculated, the row number
of elastic tooth was determined to be 6. Finally, field experiments of the peanut pickup device were carried out. The results
showed that the pickup rate was 98.07%, and the drop rate caused by the pickup device was 1.23%, the operation performance
of the pickup device met the requirements of peanut pickup harvest after cutting straws. During operation, there were two main
reasons for missing picking, firstly, a small amount of peanut plants after cutting were too short and dropped to the ground
from the elastic teeth gap; secondly, during the digging operation, some shallow ditches were formed when the tractor tires
rolled on the ground, the peanut plants falling in the shallow ditches could not be picked up, resulting in missing picking.
There were three main reasons for the pod drop, firstly, some peanut straws decayed and straws strength decreased; secondly,
the peanut pod after straws cutting lost the "protection" of peanut vine, which increased the probability of the elastic teeth
hitting the pod directly; thirdly, because a small number of peanut plants could not be picked up at one time, and need to be
picked up for 2-3 times continuously, multiple picking and beating increased the drop of pod. This study can provide a basis
and reference for the development and improvement of the pickup harvest technique for peanut and other short crops.
Keywords: agricultural machinery; harvest; experiments; peanut; harvest after cutting straws; pickup device
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