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1.1 EBHNE

AHLB-4 ZLIE A TEAE A ORI lksk 2 22 4
17, AT BRI NPT IR B A UCRILIE 2 fi%
PL b AHLB-4 BN AL A BRA BCRILAI S Wik 1 By
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PERFFHIE A IR KWL, RSN, BT E
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1/2/3/4/5] 6 17/ 8/ 9/10/11/12/13/14,

1 PiBIREREE 2. A POREE 3. 248%™ 4. MLAT 5. KIKWHE 6. &
BAE 7. R 8 PR FHmIAMME 9. JKAL 100 XL 11 HR3hIH 12,
TAEMRLREE 13, 12 14, TR

1. Profiling depth control wheel 2. Divider and lifter 3. Digger blade 4. Patting
soil pole 5. Clamping and pulling device 6. Combine carrying device 7. Patting
soil plate 8.Transition clamping carrying component 9. Chassis 10. Fan
11. Oscillating screen 12. Peanut picking device 13. Hoister 14. Peanut box

B 1 A4HLB-4 A R A w9470 A BBk ALLS #y ] )
Fig.1 Structura diagram of 4HLB-4 type semi-feeding
four rows peanut combine harvester
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R 19 FEIRIRIEAT 12 FIHE s R AR LUK E AT R
PRzl ARGV 18 LHIM AT 5 firik 2 i/ 14 5 v,
AN R TR FEAE . TEAE RSN 17
TERBTEAE A N @& i LHE LA, R 7 X
YEFHEE ML OF XML 15 FIRT 21 Bt B ERSTE ~ 5,
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1. Peanut plant 2. Transition clamping carrying component 3. Peanut picking
clamping carrying component 4. Peanut picking device 5. Scraper conveyer
6. Peanut stalk 7. Other light impurities 8. Longer stem 9. Pulley 10. Eccentric
bushing 11. Axis of rotation 12. Vibrating swing bar 13. Peanut pod
14. Transverse conveyor belt 15. Rear fan 16. Soil 17. Smal impurities
18. Peanut and impurities mixture 19. Screen body 20. Screen frame 21. Front fan

B2 #ahiptek /R A
Fig.2 Operation principle diagram of oscillating screen
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EFX) AHLB-4 BN PUAT A A B A OR ML s AR
WA T, RALEGIRSIFAEERRYELE. SRER
AR ARG M, AR — M ta i (LLF
TEIFRHEFRTT), S 3 s, TEAFEIMELE., ¥
Bordg. WA, IERA. ROFe. IRIRIERT. SR
o THESE 1 5304 3 M ORI 2R, SO
FECE, /T 38 (AR i 224 o o 0 T HE LA, T 3
AR RT 2 A0 554 1 3P AR P o i T

1. FHELE 2. 9fR 3. X 4 WL 5 BRI 6. WOk 7. JRIRIE
8. f2AT
1. Main frame 2. Elastic steel pole 3. Supporting steel pipe 4. Slip board
5. Separator riddle 6. Eccentric wheel 7. Vibrating swing bar 8. Rocker
I BRI .
Note: S was mounting angle.
A3 #HEXEGLEMEE
Fig.3 Structural diagram of stacked elastic
steel pole oscillating screen
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A IE R N, 546 A0 B b T 7 15 5 R A R S J7 19 #
JFEHUE 55°; il b A A Wi e Bty B 4 28 AN ORAIE 541 0
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PR B

Rear of elastic steel pole

N Iy

45 mm *
PRI
Front of elastic steel pole

( 11 mm

e d PR EAR.
Note: d was eadtic sted pole diameter.

B4 #iEemnE
Fig.4 Structural diagram of elastic steel pole
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ARG RS e pPFLTR R FLEAE 8 mm, G FLA [ [i]
FE 5 mm, BEFEFE 9 mm; AT LIZK 14 mm, i
22 EAR Lmm; MR AR IAIEE 11 mm, 2% B4R 3 mmy;
FRAR TR S5 () EE 11 mm, FFAEEAR 2 mm. 4 R A G

5 fi7so
(I e

s
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pole screen

a gL
a Woven screen

b. #hFLIH
b. Perforated screen  c. Bar strip screen

B/ 5 ks mE X
Fig.5 Screen body structural form
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Table1l Test results under different screen body structures

i T B AR T 2 EEES P
Forward Screen body Percentage of Percentage of

velocity/(m-s™?) structural form impurities/% loss/%

HAR T 1.86 131

08 LI 223 2.23

' FiLU 2.24 213

i 2% i 241 1.70

AP i 1.94 158

LG 2.68 1.90

1.0

ETEAV 325 2.01

2% i 218 1.86

CE =T 212 2.05

12 ML 323 271

' T 323 2.26

W5 0 2.60 214

RIGEE R, fE%HardbEE 0.8, 1.0, 1.2 mis
T, SRARTR IS A AR E I N T R A 3 B S .
G 2R 0 AN R LI B T I R 22, WOIR I A7 7E e S
FLv WK RATHRILEIG, R SR/ R,
G SE M, KB LG TR FLE 5 8T, 18 s A
AR A s WA 2 AR AT 26 AT HEA BF 258 T 044
AiE, KEBEK, SRETE, MkgEHAiEe, g
PEZE, K7 o HE AR SR -G R sh 77 W) 3 B IR
RAAL, i RS HEAN, T S B A 1 B AR T
R BRRTHILE AR JI5E, AR RCDUT RO IR, N
MKW FEETRRRE ), R RIS, (R .
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Pz it B EG B At b, MRS O T IE AL IR IR R R A
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MNEFESHON: BIRHIRSIIE (LU RIFRIRSIAIE )
PR B4R (UL R RIFRELRS)  #R 5 I IRME CLLR FARIRIE D«
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3.1 REEH

e ARG A B\ SEEEAE AR AT, 64 19X 2

B, SFCNRIT 95, A 4500 kg/hm?, 56 A H 2%
RAT AR, I RACAY +, F7K % 10%(0~100 mm
T, I E BB, RIS H R AR A AR R MR
WK 6 fis o
i
H,
/|
NEPAL m \
. * .S, ° (A_l» *
< S »|
W ZBESE L,=670 mm; ZETH % L,=550 mm; /MTHE $;=300 mm; KATHE
$,=600 mm; ZEjH $;=900 mm; ZE i H1=120 mm; # & H=400~500 mm:;
4 SR Fl M=150~250 mm.
Note: Bottom width of ridge L,=670 mm; Top width of ridge L,=550 mm;
Short row spacing $1=300 mm; Long row spacing S,=600 mm; Spacing of ridge
§3=900 mm; Height of ridge ;=120 mm; Plant height H#>=400-500 mm; Pod
range M=150-250 mm.

B 6 ArAAR X FetARR

Fig.6 Planting mode and plant character

3.2 RWAHESFNIERR

PRG3R R A [F) 1) 3R 38 M A i X
XK EADTF 100 m. il it SR DYAT 1E AR B IR
SRHUIFAARRE 05 N7 Heh O, SERAEEE, WS
TARE, BRE,
3.3 RHWEiIt5H*

R4 Box-Benhnken 0o & BT EEIRI, DL 4%
Yiv BURE YL AEAWNAE, STEfeMmIRsINE . HiE.
PRWE L 6 A T Fe o S T AR G F 7T o a6 e e o 3 B
IXPRIBAT b o SR A T R, ol B A% Bl e ok 1
AR TR RS . SR AP R R =K R EE IE AR
Wit R, WIS AR AR 4 D EBESH
HHAT BB A I A 0T, SRS B WG N & 50
FERR I ma S R . R BT BB L 2,

F 2 MR EiRLE B EMKFE
Table2 Factorsand levels of response surface test

) NS _ g7 BEAT
e HRaHi e e 2 S
Levels Vibration Diameter/mm . Mounting

frequency/Hz Amplitude/mm angle/(°)
-1 6 2 3 2
0 7 3 5 35
1 8 4 7 5

3.4 HREHI

14 Box-Benhnken tF 0 £ DU B 2 = K4 b7
R, R 20 DRI AL HHRIE 24 AN
BT, 5AEAMTHRE, W SRR L 3.

%3 HWRitHEMMEELR
Table3 Experiment design and response values

WA e R ZHA Reﬂnufnz{il ues
RV P N VN i e e
No. o Leve of . .
vibration - X amplitude mounting Percentageof Percentage
frequency X1 X3 angleX, impurityes of loss
Y% Yo%
1 0 1 1 0 3.87 0.98
2 0 0 -1 -1 3.05 2.74
3 1 0 -1 453 3.94
4 0 0 0 2.02 23
5 -1 0 0 -1 1.87 153
6 0 -1 0 -1 4.02 1.75
7 -1 0 0 1 212 35
8 0 -1 0 1 4.69 351
9 0 1 0 1 3.28 3.39
10 0 -1 1 0 4.64 12
11 0 0 0 2.74 3.07
12 0 -1 1 2.69 5.37
13 -1 1 0 1.94 0.87
14 1 0 -1 4.05 2.96
15 -1 -1 0 0 351 164
16 0 -1 -1 0 4.38 2.85
17 1 0 1 0 451 197
18 1 1 0 0 3.23 2.85
19 0 1 -1 0 243 2.85
20 1 -1 0 0 7.56 4.6
21 0 0 0 0 2.64 197
22 1 0 0 1 4.25 4.27
23 -1 1 0 0 3.28 153
24 0 1 0 -1 253 1.42
25 0 0 0 22 2.08
26 0 1 -1 33 1.42
27 0 0 1 1 2.87 2.08
28 -1 0 -1 0 1.56 252
29 0 0 0 2.76 1.75
3.4.1 ASAFwEARANE TS BE MRS

RyEx 3 ittt Liksesi R, 2 Design-
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Expert.V8.0.6.1 dls 7 Hrik AFidt 17 Z s ml Atk &, A7
A YVIREIER KT Xy, BRI X IRIEKT Xa,
R Xy 1) — R Z WENEA R s (3), [\H
JIRER B E MR IR 4 PR .
Y, =2.47+1.15X, -0.85X, + 0.21X, +

0.09X, —1.03X, X, —0.1X; X; - 0.012.X, X , +

0.3X, X5 +0.02X,X, —0.018X,X, +

0.56X2 +1.18X2 +0.23X % +0.097 X 2 &)

x4 EEAFRAEDSM

Table4 Variance analysis of regression equation

Bhok PSS
Percentage of impurities ¥1/% Percentage of 10ss Y-/%

iR N e EHE N
Source P HHEE F{E BEKTF P D r; FH WEFKF
Sumof Degreeof F  Significant Sum of €9 F  Significant

squares freedom vaue levd P squares freedom vdue levd P
e . -
3092 14 1529 <001** 32499 14 11547 <001
Modd
Xi 1599 1 857 <001* 675 1 33577 <00L**
Xo 864 1 463 <001** 0534 1 2653 0126
X3 052 1 277 0118 11506 1 57231 <00L**
Xa 0097 1 052 0482 8841 1 43978 <001**
XuXo 42 1 2253 <001** 0672 1 3345 0089
XoXa 004 1 021 065 0026 1 0127 0727
XX, 000063 1 0003 0955 0109 1 0542 0474
XoXa 035 1 187 0194 0012 1 006 081
XX, 0002 1 0009 0928 0011 1 0055 0818
XsX; 0001 1 0007 0937 0970 1 4826 0045
2
X1 202 1 1085 <001** 0719 1 3578 0079
2
X3 911 1 4882 <00I** 0091 1 0451 0513
2
X3 034 1 182 0199 0053 1 0266 0614
2
Xi 0061 1 033 0575 1984 1 9867 <00L**
R
Recd 261 1 2814 14
AU
Lackof 215 10 186 0287 1783 10 0692 0711
fit
PR
Pure 046 4 1031 4
error
B
Ty 4253 8 35313 28

i P<0.01 (MLEHE, **); P<0.05 (BFE, *).
Note: P<0.01 (highly significant, **); P<0.05 (significant, *).

MR 4 TTAL, S YIRS R P<0.01, KA
BRI S AR L B2 Yy BRI P>0.05, okl
IR AFAE, R W] A [ A AR A AR B 6 0 S 0 &6 Rk
A7 M s YRR B e i R 3 R°=93.86%, 1% 8 45 6.14%
AR S, BB FEA S IS R ARG o BRE, W]
PSR 5 2 R i bs Yo #EAT 70 B AN . 3% 4wl A,
Xiv Xov X015 X M E I Xy (ORI X (0 KT
P {H¥<0.01, FW]_E3 [l H IO 2 2% 22 A 52 i A . 2
MHAR &I P {H3>0.05, X &% vy EmA R E, H
X 5 o HI (X X3) P AR AR AL — L,
PRl 2 ] S N = E S E VRTINS =S Ve el DS i
DR R e E VRN Ry IR S EATSHRIE> % 5
1A

2 Design-Expert.V8.0.6.1 {2 il me vz f T el >k
IIMT RS BRI & AR AN o [ T iR A 22 2R
AT O (X5=0, X,=0) I, IRSNIRMELL
) Frme R T B 4 9IRIE 5 mm, 2R 3.5°1), Ak
Y, FEE RSN N 2 IA WG R EaY, EEA
g2 ISR NER GBS, K EANT 3mm i,
BEEIRBIUR AN, & ARG naetR, KRRV ER
M, B E SR TEIRAUMOR, Bl T AR IR DR (1 1
I, RAGREEFAR IR AT AR IR EE T, 4
RHES I LIz sh BN AL, R AR, YIRHE
G AR AERREBLR, B T b N IRIE IR AL R,
I BLREE IR MR AN, SRR TR IRBIE K, PR
TIRENFHAE A A . HEAAKRT 3mm i, &R EE
PRI G0 SR g N, XA POV HARBORNS, #
18 B SR B0 ST A IR 2D OIS, 545 A ST O
ENYIRHONL = BT AR D, RBIH S R 2% & W) 78 07 T
fizzhid EEAER], 545 BARMIRSUR 122 A IS
LA .

K 7b JHIRBIIRR AN 2 U AL G oKP (X4=0,
X,=0) I, FLARMRIE 2 18] (0 57 1 1B RS R
7 Hz, ZZE{HIA 35°mF, &A% Yy REIRIE 105 KAR LR
N, BEEEARIE KRGS, SEERAEEAHN, H
FRFIPRMERS 5 25 Y UAN R 25, 507 Z 0 Hra SRR TA .

Yi/%

e e e e
g7 1 - ] |
B 6+ 1 ) [ .
%50 [
tEa
823
)
g1l
5801
40 80 .
etel. SN 25‘% . 65 NS \90
Of, el%Z§@ ~ 2060 x@‘ﬁ%’i{\c Qe
csteel W oﬁz\
oy, “e‘\c‘i
/1211,] gse®
§0®
wo®
a. Y=f (X%, X, 0, 0)
< e
=

impurities
AR

%
g
g
g
7
'7%% : |
%, 8 _— 40
%%.%5 35
e Bp. 4° - 3.0 % o
o) — 25 34 o\
g 2720 ?ﬁim sl
)

%%/% e

b. Yi=1 (0, X, X;, 0)

v WSS R R A WA 2, WRNAE AR 3, T
Note: Factors and levels of response surface test are shown in Table 2, Response
values are shown in Table 3, the same below.
B7 RERZMESRFY A
Fig.7 Effects of interactive factors on percentage of impurities
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3.4.2 MEEW AT 5 L E WK
RIFER 3 FRRI BT LR LR, B Design-
Expert.V8.0.6.1 A4l 7 Mk -1 AT Z st AL A, 4R
RZ Y, WRINZE KT Xy, BARKF Xp, $RIEAKT Xs,
LMK Xy 10 R Z TR R (4, [FH
TIFER RE RIS R 4 PR,
Y, =2.23+0.75X; - 0.21X, - 0.98X, +
0.86.X, —0.41X, X, —0.08X, X5 —0.17X, X, —
0.055X, X5 +0.053X,X, —0.49X,X,, +

0.33X7-0.12X7 -0.091x2 +0.55X 2 (4)

R 4 RTH, B3 YL [ R4 P<0.01, KM
BORLA B B3 Y BRI P>0.05, To2k4
R AFTE, R WIATFH A1 AR AR 5 R 6 L s i o 45 Lk
17904 Yo B8 F) ok 58 2R 5 R=92.03%, iz B8 A5 7.97%
AR5, BB A S LA R AR U (R, W]
FH AR & J2 R FB AR AT 0 T AT . EH3R 4 Wl s,
Xiv Xav Xgv X IR P {E34<0.01, K LIR[ENHI
S R R L 2, X 5 X, (038 B0 P {<0.05,
X AR EA RERW, MHAR S P EI>0.05, Xk
KR LWMAEE, Hdh 5 XNAHT (X X)) P1HE
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Structure operation parameter optimization for elastic steel pole
oscillating screen of semi-feeding four rows peanut combine harvester

Wang Bing, Hu Zhichao™, Peng Baoliang, Zhang Yanhua, Gu Fengwei, Shi Lili, Gao Xuemei
(Nanjing Research Institute of Agricultural Mechanization, Ministry of Agriculture, Nanjing 210014, China)

Abstract: 4HLB-4 type semi-feeding four-row peanut combine harvester gets 2 ridges (4 rows) at one time, whose productive
efficiency is 2 times more than the existing semi-feeding two-row peanut combine harvester. Bar strip screen, woven screen
and perforated screen and other traditional screens are widely used in semi-feeding peanut combine harvesting, but in practice,
it isfound that the traditional screens can not meet the demand of changeable soil moisture content and the requirement of high
efficiency. In the application of semi-feeding four-row peanut combine harvester, there are many problems such as high
percentages of impurities and loss, and debris blockage. In order to overcome the above difficulties, a stacked elastic steel pole
oscillating screen was designed in this paper, and it can transfer dynamic load to the elastic steel pole to motivate elastic
vibration of itself, which has a very good breaking and flipping effect on the mixture of peanut and varia on the screen surface
and is good for screening operation and improves screening quality and speed effectively. In this paper, the percentages of
impurities and loss were taken as the evaluation indices, and the contrast tests for 3 kinds of traditional screens (bar strip screen,
woven screen and perforated screen) and elastic steel pole oscillating screen were carried out when the operating speed was 0.8,
1.0 and 1.2 m/s respectively. The test results showed that cleaning effect of elastic steel pole oscillating screen was better than
the other 3 traditional screensin 3 operation speeds. Based on the single factor experiment, vibration frequency of elastic pole
screen, diameter of elastic pole, dtitude of elastic pole screen, mounting angle were selected as influencing factors. The
four-factor three-level quadratic regression orthogonal test was carried out by using Box-Benhnken central composite test
method. Two polynomial regression models about percentage of impurities and percentage of loss v.s. the 4 variables including
vibration frequency of elastic pole screen, diameter of elastic pole, atitude of elastic pole screen, and mounting angle were
established. Response surface methodology was used to analyze the influence of various factors on percentages of impurities
and loss, and the influence factors were optimized. The experimental results showed that different factors and their interactions
had different influence on the measured indices. The significant sequence for percentage of impurities was vibration frequency
of elastic pole screen > diameter of elastic pole > altitude of elastic pole screen > mounting angle. The significant sequence for
percentage of loss was altitude of elastic pole screen > mounting angle > vibration frequency of elastic pole screen > diameter
of elastic pole. In order to find the best combination of parameters, the minimum percentages of impurities and loss were taken
as optimization targets, a research on parameter optimization of the screen was carried out, and the constraint condition of
objective function and parameter variable was established. The optimal parameter combination of vibration frequency of
elastic pole screen of 6 Hz, diameter of elagtic pole of 3 mm, altitude of elastic pole screen of 7 mm and mounting angle of
2.8° was obtained using optimization module of Design-Expert data analysis software. Field experiments were carried out with
the above optimized parameters, and the percentage of impurities was 2.41% and the percentage of loss was 0.711%. The
relative errors of each evaluation index and its theoretical optimization value were less than 5%. The research results can
provide references for the perfect design and operation parameter optimization of 4HLB-4 type semi-feeding four-row peanut
combine harvester and cleaning component.

Keywords. agricultural machinery; crops,; optimization; peanut; combine harvester; cleaning; elastic steel pole oscillating
screen



