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Fig.1

Plucking Peanut of surface pylori mechanism in harvester
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Tablel Main technical parameters for Plucking Peanut of surface pylori mechanism in combines

PR
EiES v it
K. h=u = Ny IS L W, ﬁ 2 -
s MU e R ks TR g - U
it AR Width of L AR
Installation dimensions Structure of  Length of P speed of Productivity o Broken
Item . . . Lo, stirring S B Picking rate/% .
(lengthxwidth xheight)/mm quality/kg stirrin; stirrin; /(kg-h™) ratio/%
y S dragons/mm s
dragons/mm dragons
/(rmin™")
%
S 3000%850%1300 112 1680 4700 595 =1098 =99.2 <0.24
Parameters
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Fig.2 Structure of peanut fruit-picking
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FEE MRS B 3 AN, FEERBEET 6 B
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HE A7 7 2% ()50 i 6t 3 3 (¥ v AT 43 e 2]
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FH HKW-3000 245 1) AL Sl S AP pl C ik v
ISP LA BR A 7 A7) AR iR B4 . EHSHL.
TR 3000 kg; T AFHR K EHAE 2 400 mm;
F il 180 ~ 1500 r/min; N S 7K 7] 5% /) BH 5
70 mm; AEBNHITE S A SR O KRR RS 3 000 mm;
HEIHLIIR 7.5 kW AP > 2 =95%.
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Fig.4 Picking-fruit stirring dragons dynamic balancing
installation schematic diagram
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Table 2 Experimental factors and their changing limits
T R PRI T4 ) PRI

v Vibration amplitude before ~ Vibration amplitude after
il
balance/um balance/um

G MG 2 MG 3G LG 2 T EE 3

Balancer Balancer Balancer Balancer Balancer Balancer

Rotate
speed/(rmin™)

1 2 3 1 2 3
500 118 137 123 54 68 61
600 152 175 163 83 95 89
700 137 161 146 67 86 72
800 145 158 132 60 78 68

RlEAE gl P TB  IDR RS (R S WA
MR RCRARH W3, s P R BEE MR <
100 gm, BN IIARAS, IR ERAR . HR4 S
BR[13], 4 SR8 A A B <800 um o PRI V£

fEk.
5 MreiliSERSN

5.1 REHAZESNMIRIERR

R G RO EIE 115, 20k 7~11 4%, kK
MRk, AR AEY, AR 2100g A,
TAZ5RE 90.0 g LL MY, WS 5 %8 30 Hidy
Bl (22 kW), FENVIEEER: T Y (6.4 km/h) . 5
by kBT TV AR ARG T . R 86 3 ]
5ANVNX AT ESIRE, FANIAX K 30 m 1 2
ZEME, BORL PIE IO .

TRIG AT I AC A2 B 5 A6 R 50 il 2 d, HihfE
Gtk 3 Bion.
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Table 3  Status of peanut growth

B LB T S FLPR T FARRAL A SR
Ridge One seedling One seedling One seedling’s
number height/mm quality/g peanuts quality/g
1 475.7 109.3 1379
2 506.9 112.0 158.7
3 532.7 112.7 145.2
4 501.3 142.7 129.7
5 492.1 138.1 122.4
6 489.8 1359 108.3
7 481.2 151.2 114.8
8 440.2 149.3 126.8
9 451.8 129.3 134.7
10 466.8 101.8 148.3
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P A 2 9 R 2 ) P D6 DA T AR & 56 T
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& X5 557 240
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Table 4 Experimental factors and levels
PERBUEE X, BRSO

AP Revolving speed X, ELE ST A NP
of peanut Length of Width of stirring
Level o .o,
picking-off stirring dragons/cm
/(rmin™) dragons/cm
-1 500 145 41
0 550 165 46
1 600 180 51

PERAER TR i e (=1 RS Sy €SN [ % LK)
FARKIE Crp A N ISR AT brifE—TE A sk
BUENL B R (NY/7502-2002) “oidhT .

T 23 BT R 56 1) 4 B A1 22 ARG PR 25 22 8] A
TEZ JCARL PR RIR P G FR,  Fir LA SR HT e 3 1]
ik (RSM) #4750 #1. 4l Box-Benhnken
Design (BBD) {56 ¥ vl Jo B, 047k FEAL A Bkt
Xo~ TR AR X DA R4 S e 56 FE X AT 3
R 2% 3 7K () o S8 T 36 20 A, R v i e 4 AR

H Y (%) HER Yy (%) LU AEF=R0% Y3 (kg/h)
YERWINAL . KA 3 E 2 RIANEIEAS e sk A&
R E 7 AR IR AR 3 A R BS54
G TR
i) 2T 23 A1 5 56 SR8 45 IRk S iR
x5 MEAMFAERREER

TableS Experimental plan and results of response surface

method
wis X X X YWe o % Yifkgh")
1 -1 -1 0 96.8 0.15 800
2 -1 1 0 97.9 0.6 880
3 1 -1 0 97.6 1.0 1020
4 1 1 0 99.3 1.6 1200
5 0 -1 -1 96.5 0.18 850
6 0 -1 1 97.9 0.4 985
7 0 1 -1 98.5 1.4 1005
8 0 1 1 98.9 0.9 1180
9 1 0 -1 96.9 0.2 810
10 1 0 -1 97.9 0.8 1000
11 1 0 1 97.6 0.7 900
12 1 0 1 98.8 1.5 1170
13 0 0 0 98.3 0.5 1010
14 0 0 0 98.2 0.7 1000
15 0 0 0 98.4 0.6 990

5.3 RWERSHR

K3 IR 2 WRIEE IE AT e e 2 A R 56 e v
J%E, MEMREIERRN 3 AN EERESHAE
AT B EYE T, IR &5 B kAT Ik 1y
FERIIUS, RAFIR R Y R Y, DL/
B AL TINATE Ry o Y ERD A RS K EAE S i:
AR R A
5.3.1 RE
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305 SR A ] T AR AR (] 0] R A A L W S A G
Wk 6 fin.

MW 6 T UL, R (X)) R 4
K (X)) ML (XX IERT 0.05, #iM
T FE R U e ORIl S B 0K B A BN 8, B
UE DAAP LA - T F A SR AR R, 1 ARG e Y.
AR AR Y, ARG PR 208 i AR (1) 5% )
AR RILERR, WA IKKR, H 3 HEH
TEEH B A HAER

R VAT N EE R i A R ik (T
(P=0.0001 < 0.05); BRI AL IE ¥ E R Adj
R*=0.9791, Vi iZAEA BV IRE 97.91%Mi N AH A%
b, ANAT ARSI 2.09% AN g F AR R fii e &2
I RFGEE] 0.9909, I R R X T4l 15 2
KA E, REREED
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Table 6 Regression coefficient and significance test of
response surface analysis

POAREC e b p

Jil U.j % Regression .
Regression terms coofficient Variance  Fvalue P value
il — 0.69 84.41  0.0001
X 0.5375 231 281.37  0.0001
X, 0.5125 2.10 255.80  0.0001
Xs 0.3250 0.85 102.87  0.0001
XiXa 0.1250 0.062 761 0.0282
XiXs 0.1000 0.040 487  0.0631
XoXs 0.2500 0.25 3043 0.0009
X’ -0.1625 0.11 13.54  0.0079
X -0.1625 0.11 13.54  0.0079
X’ -0.2875 0.35 4237 0.0003
FrutEZE 0.091 R 0.9909
BiE 98.51 Adj R? 0.9791
A8 5 R A% 0.092 Pred R 0.8998
THUR -5 Al 0.63 (L3 30.211

2) LM 7

VSN RERN R T IV AL SN L B S AN
JEE e A7 TR A5 e o B 0 A6 PR R AR s, A
Matlab &I BETHBCAL: I DY 4E D) 7 B R B A ik
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KR TRBEETEE 3 A Z SRR v
K5 Flise SVASEMAIEEAN 0 R B iy
PR K OB . iR S8 RO, WIEAE R
WRFBE, RWHRFAR.
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Fig.5 Four-dimensional chip figure of strip clean rate with
rotate speed, stirring dragon length and width
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M1 6a nT LAE i, fi SR 26 A i SR B I )
B o ETE O, B R R R, A e
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E 20 A K Sk B — e (I, 4% R B g T
P JE B H InrEAgd >, BRI -1~0 7K
S A L R A (A 2R S

44 Picking rate/%

a. PEREERRNIGREE. FRBOE K LR =48]
a. Three-dimensional figure of picking clear rate with rotate speed, stirring
dragon length

1YL Picking rate/%

b, R SRS RS e R =4
b. Three-dimensional figure of picking clear rate with stirring dragon length
and width

Bo HmRFELHREF4=HH
Fig.6 Three-dimensional figure of picking clear rate with double
factors
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AR, AL RSN

HFRERE: maxY (X X3)o

BEXE: —1<X <1, —1<X,<I

U A ARE AT R SRk, 19 2040 IR %
BRI ARG S HA S, AR RS
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171.71 cm, $5RBE 58 % 45.33 cm, EAL)5 46 R
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D EERR
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Table 7 Regression coefficient and significance test of
response surface analysis

Rrui?itlon gu?eifn /"f Fiii P f
terms cocfficient Variance F value P value
iR — 1.55 34.45 0.0006

X 0.1781 2.80 40.11 0.0014
X, 0.1408 8.82 196.80 0.0001
X; 0.5329 2.42 532.78 0.0007
XX, 2.7438 0.072 7.91 0.0422
XX 4.0001 0.080 9.89 0.0371
XX 1.1428 0.00025 0.83 0.3891
x?2 -1.7620 0.67 14.82 0.0120
X’ -4.0816 0.58 12.28 0.0389
X’ -9.2002 0.19 415 0.0971
Frdfl 22 021 R 0.9841
$iE 2.59 Adj R 0.9556
A5 R % 8.20 Pred R? 0.9237
TR 5 2.50 {5 L 19.774

M 7 AT, RREEKE (X)) R R
Tevi (X)) MIAZ I (XoXs) LR SR %
& (X3 BV BUE KT 0.05, i B4 AL
e ST A7 R0 K B 1 A T T A R 4 SR A I o
BISF 5 TUAN B3, BRt DAAR A & 300 ) F AR 36 35
B,

SR VAT AN E RS R i A o Rk (T
( P=0.0006 << 0.05); HM AL IE ¥ R AL Adj
R*=0.9841, it B iZHEL EUS IRE 98.41%M A AL
o, AN RARSTH 1.59%ANR8 FH A RUOR R, B
AR R UL H] 0.9556, 15 B [A] AR 2R AH %o 12l 22
RPAEE, IR ED.

2) 5 DRI ZE MmN 2 A

FIF Matlab BB &R ZHIDU 4 0) 7 Bk
JERVE DU SR SN P ) L AN 1)
BiE 3 AN SR, W 7 k. B

Asgma sy . AR R AR, RO KE
R R B T8 SRR, AR R
S 2Z U FRAR o
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Fig.7 Four-dimensional chip figure of break rate with rotate
speed, stirring dragon length and width

3) MUK A BN A M

908 TR A T R SR A PR T A Y

HP 8a DL H, il e 4 bl o il R 2 1 e ol
ORI TRY Sy NI X L S = A N 7 W0 [
BB VG -1 ~0 KOE (SEBR{E 500 ~
550 r/min) 2 [A] o fe A0 119 SR 358 01 3 [ W A -1~
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a. WA R RN SRR KL = 4]
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Design and test of picking mechanism in 4HJL-2 peanut combines

Wang Dongwei“?, Shang Shugi**, Han Kun?
(1. Department of Engineering, Shenyang Agricultural University, Shenyang 110866, China; 2. Department of Electromechanical
Engineering, Qingdao Agricultural University, Qingdao 266109, China)

Abstract: Researches on the peanut harvesting machinery started very early in Western developed countries,
mostly on peanut planting methods for large area. Farm planting patterns, the configuration of the peanut plants
are more of a sprawling type, so the fruit is picked mostly by large efficient machinery, which generally adopts the
lay-in picking method. The peanut harvest more segmented harvest method, namely using peanut excavator
digging first Digging, pave the air, and then use peanut collecting picker to pick up the fruit, so its peanut
collecting picker is relatively advanced. This machine adopts the grate comb-type pick fruit system, using the
spring tooth comb grate with strike action, catsup basically be stripped clean; This machine uses the spring tooth,
required to have larger overlap between moving and fixed tooth. Cleaning mechanism consists of vibrating screen
and fan, the utilization level of stirring dragons and air flow in pipeline connecting the vacuum degree, catsup well
to set fruit box. After being set fruit box filled with, through the oil cylinder will set fruit box.

Our country is a traditional agricultural country, due to some historical reasons, the study of agricultural
machinery started relatively late, so peanut picking fruit machine was developed in recent years, and was only
applied in some developed areas Most regions still rely on manual picking fruit. Combined domestic research on
the feeding type peanut is still in the initial state, the current research on this unit mainly bears the national "11th
five-year plan" science and technology plan project "harvest mechanization mining technology research and
development and demonstration project" extending stations of Henan agricultural machinery technology, has
developed 4 HQL - 120 type full feeding peanut combine; Qingdao agricultural university, this thesis studies is
developed 4 HQL - 2 digging combined all pull feeding type peanut combine. Pick fruit of existing devices, look
from the principle of picking fruit, mainly by picking fruit components and kernels of mutual impact, friction,
comb brush and make the peanut handle fracture, in order to increase the rate of picking fruit and productivity,
picking fruit components impact strength increases, but can also make catsup and broken rate and loss rate
increased substantially.

This paper introduced the development of the latest achievements of rural science and technology projects in the
field of national "the twelfth five-year" -the kind of Spiral arc panel mechanism in the 4HJL-2 type Peanuts
Picking -up combine Harvest Machine, analyzed the working principle of the innovative design of Fruit-picking
of Spiral arc panel mechanism. It determined the picking-fruit stirring dragon length was 168 cm, the picking-fruit
stirring dragon rotational speed was 595 r/min and the picking-fruit stirring dragon panel width was 47 cm.
Picking fruit body parameters and the test index between the mathematical model was established by experiment,
the dynamic balance and the field experiment was also carried out. The results showed that the spiral arc panel
effeciency for the peanut picking fruit institution are good at pick fruit. It has many characteristics, such as the
fruit-picking rate was very high (up to 99.25%), the broken rate was very low (up to 0.234%), the productivity
was also very high (up to 1098.21 kg/h). Through field test in full compliance with the national standards
(NY/7502-2002), it fully met the actual production requirement, laid foundation of the development of peanut
combined research.

Key words: agricultural machinery, mehanisms, design, peanut, spiral arc panel
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