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Fig.1 Sketch map of removing soil device
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Fig.2  Sketch map of removing soil device with spring tooth
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Fig.3 Sketch map of removing soil device with spring tooth
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soil device with spring tooth
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Tab.1 Factors and level codes

Ligud i L B 9
Gij .
%, /(remin~") x,/mm B x3/mm
1. 682 30 50 150
1 25.95 45.95 145.95
0 20 40 140
-1 14. 05 34.05 134.05
-1.682 10 30 130
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Tab.2 Experimental project and results

Wi = X X, Xy R/ % IR/ %
1 1 1 1 64.23 1. 68
2 1 1 -1 63. 85 1.71
3 1 -1 1 61.21 1.59
4 1 -1 -1 63. 89 1.53
5 -1 1 1 62.27 1.67
6 -1 1 -1 61.03 1.13
7 -1 -1 1 60. 19 1.25
8 -1 -1 -1 59.47 1.01
9 -1.682 0 0 60. 57 1. 06
10 1. 682 0 0 65.21 1.69
11 0 -1.682 0 61.78 0.98
12 0 1. 682 0 62.19 1.41
13 0 0 -1.682 61.69 1.21
14 0 0 1. 682 62. 69 1.36
15 0 0 0 61.34 1.29
16 0 0 0 61.57 1.26
17 0 0 0 60. 95 1. 05
18 0 0 0 61.23 1.23
19 0 0 0 60. 89 1.21
20 0 0 0 62.01 1.26
21 0 0 0 61.45 1.33
22 0 0 0 61.25 1.38
23 0 0 0 60.91 1.13

RI EIEXERBERFTESN

Tab.3 Analysis of variance of test results

K IR 05 #l df ¥J5 F

X, 23.786 4 1 23.786 4 69. 639 4
X, 20.313 3 1 3.9123 4.5410
X, 25.786 4 1 0.1318 0.3860
X; 26.786 4 1 3.7020 10.838 4
X3 27.786 4 1 0.4207 1.2317
X3 28.786 4 1 0.8790 2.5734

X, X, 29.786 4 1 0.054 5 0.159 4

X, X, 30. 786 4 1 2.2685 6.6413

X, X, 31.786 4 1 1. 602 1 4.690 3
By 32.786 4 9 4.078 6 F,=11.9409
PP 33.786 4 13 0.3416

E1) 34.786 4 5 0.678 1 F, =5.16567
P2 35.786 4 8 0.1313

SR 41.1477 22

FE:Fo o5 (1,13) =4.67;F, 5 (5,8) =3.69;F, , (1,13) =9.07;
Foo(9,13) =4.19,

HMHAREAFRRE EARE AR ENRHR L
R E PR i S L TIENE YN |
y=62.30 +1.32X, —-0.53X X, +

0.45X,X, +0.48X; (6)

FH TG 5 20 4 R 2% g i (] 0 5 R R BRIV Tl 4%

TR PR 2R 0] 25 0 R B /NI O A o 8 T L



5 8 1)

Bk I% S FEAEBRA WOR LSRG 5 2 138 B Bt S e RE i 48 69

TR O B
2R &R EIH R
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Tab.4 Analysis of variance of test results

ke R df ¥ 5 F

X, 0.461 1 1 0.461 1 31,1519
X, 0.172 1 1 0.172 1 4.6274
X, 0.0826 1 0.082 6 4.5817
X 0.1052 1 0.1052 7.104 8
b 0. 005 0 1 0.005 0 7.3370
X 0.039 0 1 0.039 0 2.634 1

X, X, 0. 009 1 1 0. 009 1 0.6156

X, X, 0.070 3 1 0.070 3 4.749 9

X, X, 0.005 5 1 0.005 5 0.3724

fi] I 0.948 6 9 0.105 4 F, =7.120 23
4 0.192 4 13 0.014 8

%4l 0.1123 5 0.0225 F, =2.24130
s 0. 080 2 8 0.0100

B 1.1410 22

FEiFy s (1,13) =4.67;F, 45 (5,8) =3.69;F, o, (1,13) =9.07;
Fo o (9,13) =4.19,
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y=1.23 +0.18X, +0. 16X, -0. 19X, X, +

0.15X% +0. 11X, (8)
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y, = —3.33 -0.232x, —0.241x, +0. 144x, -

0. 0053x,x, +0. 025x; +0.003x; (9)
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Fig.5 Interaction influence of two factors on removing soil device
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Tab.5 Optimization result of parameters

Z8 W/ (r-min~!) O BE /mm ol 5 B KB /mm
Kol 23 38 125

*6 BRESHRABER
Tab.6 Best combinations of parameters and test results
%

HISH B {E
Y1 Y2 F Y1 Y2 F
63.27 1.15 62. 12 64.93 1.97 62.96

PEBEIR R . 7EIX 3 Rl SR ML A i 98 AR b Y
IRV 46 1 TR 0 HG, B4 A% 1R L 3 A 1 i 1, £
IR B AT (P L A X R IR 2 R, LA T
3 RIHLARAY & 4 R AR AR K 0 45 R S
£ 7R

®7T ELREMEIL

Tab.7 Contrast of removing soil

devices’ performance %
L RE P PR
R EAR 60. 34 1.77
T 1 4247 5K 60. 14 1.84
5 147 3 64.93 1.97
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Design and Parameters Analyses of Automatic Height Profiling
Device of Quadrate-bale Baler Pickup

Yin Jianjun Liu Danping Li Yaoming
(Key Laboratory of Modern Agricultural Equipment and Technology, Ministry of Education,
Jiangsu University, Zhenjiang 212013, China)

Abstract; An automatic height profiling device with spring force-balance is designed to solve the problem
of ground profiling in side-lining type of quadrate-bale baler pickup. Based on the analysis of statics and
kinematics to the profiling device, the profiling performance is evaluated by the vertical direction force of
profiling wheel and the profiling error. The effects of the kinematic parameter (A ) of pickup, the length
(L) of the swimming arm and the amplitude ( H) of the ground on the profiling performance are
analyzed. The appropriate pickup movement parameters and profiling device structure parameters are
determined by making a comparative analysis on the profiling error of the end of spring-finger and vertical
direction force of profiling wheel. These results show that the profiling device can fulfill the requirements
of a wavy terrain which varies between * 8 cm and + 12 cm, when the unit speed (v,) moves from
5 km/h to 7.9 km/h and the length (L) of the swing arm of profiling wheel is 358 mm. The prototype
test shows that the profiling device can adapt to wavy field and make the spring-finger of pickup have
suitable ground clearance. The profiling error can be controlled between —4 mm and 18 mm.
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Experiment on Removing Soil Device with Spring Tooth of
Peanut Combine Harvester
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Abstract; Removing-soil devices are very important to the peanut combine harvester, and directly affect
the work performance of the follow-up peanut stripping devices. According to the poor performance in
removing soil of the traditional removing-soil devices used in the peanut combine harvester, a new
removing soil device with spring tooth is designed. Based on the analysis of removing-soil principle, this
paper analyzes the performance of removing soil and gets the regression equation between eccentric-wheel
speed, eccentricity, spring tooth arm and removing soil performance index ( removing soil rate and
peanuts falling rate). Finally, this paper draws a conclusion that the optimum removing soil performance
can be obtained under the condition as following: eccentric wheel speed is 23 r/min, the eccentricity is
38 mm, the length of spring tooth’ s arm is 125 mm. Every index of the performance meets the demands
of design.
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