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Type-4HBL —4 Two-ridges and Four-lines Semi-feeding
Self-propelled Peanut Combine Harvester

Wang Dongwei Shang Shuqi  Zhao Dajun

(School of Electrical and Mechanical Engineering, Qingdao Agriculiural University, Qingdao 266109, China)

Zhu Hongjun

Abstract; The structure and working principle of two-ridges and four-lines semi-feeding self-propelled
peanut type-4HBL —4 combine harvester was introduced. It could completely harvest two-ridges and four-
lines peanuts in one time and accomplish digging, excavation to soil, transportation, picking, separation,
cleaning, collection boxes and other operations. The suspension type with square institution which had
better ground-profiling effect was adopted. Collecting-fruit equipment was used to clean twice.
Throughout the test in the field, it met the requirements of design and relevant standards with the picking

rate of 98.9% , the total loss rate of 3.3% , breakage rate of 0.2% , impurity rate of 3. 1% , and net

operating-hour productive efficiency of 0.16 hm’/h, which met the design requirements and related

standards.
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Fig.1 Harvest mode
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Fig.4 Structure diagram of suspension-type copy mechanisim
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Fig.6  Stress of suspending mechanism
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Tab.1 Measurement of buried stroke mm
o 5
1 2 3 4 5 6 7 8 9

iR 45 55 42 50 47 56 39 36 42
2 55 38 45 39 47 39 48 45 51

HiZ 1 AlAL A 1 ZR P A BTN
45.7 mm, 5 2 BRI A L AT Ry 45.2 mm, &5
IR ZA A L PERE R 4P 3 2 J, %L
I TEAE AR O I o 2 A TR B 22 S /N, AR RRE

R2 EHEREMNE

Tab.2 Measurement of excavation depth mm

(DA

N I A
(VA
1 2 3
g1 e 148 152 151 147 155 151 153 145 147
H2E 145 153 147 149 153 151 147 148 151

2.2 FERE

Bt 7 —Fpo A7 B2 R I RE R 8 B, 5 XL
e 98 UG VR L, L5 N 7.8 Fis. Hlds
TESE AR RAR 5 BT i 2R W 25 i R BRCR
e N A B2 28 PR T R A BT

BT 3 e S 2R O R B
Fig.7 Diagram of cleaning and collecting fruit sieve
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Fig.8 Structural sketch of collecting fruit sieve
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Tab.3 Experimental factors and levels

i 0 5 5 0> BE i TR A 2
& T — o
z,/r*min z,/mm z2,/(°)
-1 360 5 8
0 460 10 10
1 560 15 12

WA =R K IER A A3 & i
SPSS i i 5 25 R AT 43 BT, 15 B b T 7 R A0 8]
Ji A

y=3.324 %1072 =0.023 3z, +4. 18 x 10 “*z,z, -

0.018z,z, +8.4 x 10 *z, +0. 09z, +3.854 (8)

X 0 45 R R R S M EAT O 25 A b, A5 R
F 4R,

X2 (8) K Aw T, i 5 TF

ﬂzo ﬂ:() ﬂzo
0z, 0z, 0z,

6.648 x 10 °z, —0.0233 +4.18 x10 'z, =0
Bi 14.18 x10 ’z, —0.018z, +8.4 x10 ° =0
-0.018z, +0.09 =0
(9)
XFEC(9) KA AT, 2 0 L 56 19 5% SR AE 375 v/ min,
O BEAE 8 mm , G T8 1 B2 O 10° M) AT 45 ) 7% 2R 38 5
P Y 1B 45

Tab.4 Variance analysis of fruit abscission rate

- g .

U3 A df ¥y F Sig.
T IE AR 0.731 13 0. 056 7.658 0. 002
i 2.204 1 2.204 300. 078 0
2 0 0
z 0.357 2 0. 179 24.314 0
z 0. 035 2 0.018 2.393 0. 147
2, 0. 022 2 0.011 1.485 0.277
2,z 0. 044 1 0. 044 5.923 0.038
2,2 0. 003 1 0. 003 0.383 0.551
22, 0.033 1 0. 033 4. 426 0. 065
2 0.2192 1 0.2192 25.04 0
z 0.004 1 1 0.004 1 0. 46 0. 489
P 0.0129 1 0.0129 1.49 0.275
R 0. 066 9 0. 007
Mt 7.440 23
KIER &I 0.797 22

TR Bl H TR R

y=1.04475 x 10 *z} —=0.218 4z, +0. 014z,z, —
0.5184z +0.324 23z, —5.25z, +53.567 (10)
XF IR I A% R B9 0 M e AT O 22 00 M, A5 R
5 m o
£S5 BREFEHH

Tab.5 Variance analysis of impurity rate

I W ASS-J7 Fn df babi r Sig.
e 1T T8 4.690 10 0.469 2. 681 0.054
AR 42.021 1 42,021  240.251 0
2 0. 432 1 0.432 2.473 0. 142
2 0. 048 1 0. 048 0.275 0.610
z, 0.092 1 0. 092 0. 529 0. 481
2 0. 146 1 0. 146 0. 834 0.379
2,2, 0.231 1 0.231 1.322 0.273
225 0.125 1 0.125 0.715 0.414
52 2.179 1 2.179  12.457  0.004
2 0.770 1 0.770 4.404 0. 058
2 0.127 1 0. 127 0.728 0.410
2 4.690 10 0.469 2. 681 0.054
R 2. 099 12 0.175
it 109.356 23

B IE B BT 6.789 22

XFA(10) K fid =, 3 5 2045 T %

Yy W _y W _,

0z, 0z, 0z,
2x1.04475 x10 'z, —0.218 4 +0. 014z, =0
Bl —2x0.518 4z, +0.324 23 =0
0.014z, -5.25 =0
(11)
X CLL) SRAF AT A, 250 U Fe PR 4% 8 £E 360 1/ min,
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i C>BEAE S mm, i A7) B2 Dy 8. 4 B AT A5 3] B A 4 B
Py g0 45
R EH R
y=0.021z —0.043 4z, —8.221 8 x 10 *z,z, +
0.238 525 —4.513z, +8.2 x10 ’z, +13.558 4
(12)
X B & PR R Y 3 R AT O 28 40, AR
%6 firn
F6 SXRXWERDN

Tab.6 Variance analysis of soil content rate

5 MASE-J7Fr df ¥or F Sig.
B IE TR 6. 062 10 0. 606 1.590 0.221
il 14. 766 1 14.766  38.721 0
E 0 0
z 0.011 1 0.011 0.030 0. 866
z 0.510 1 0.510 1.338 0.270
2 1. 693 1 1.693 4. 439 0. 057
2,2, 0.186 1 0. 186 0.488 0. 498
2,2 0. 007 1 0. 007 0.019 0. 893
2,2 0. 168 1 0. 168 0. 441 0.519
2 0. 096 1 0. 096 0.253 0. 624
P 1.014 1 1.014 2. 659 0. 129
2 2. 405 1 2. 405 6. 306 0. 027
2 4.576 12 0. 381
Bt 35.744 23

B IE B BT 10. 638 22

X (12) K G 5, 4% T %

Wy Yy W,
0z, 0z, 0z,

2 x0.021z, —0.043 4 —8.221 8 x 10 ’z, =0
Bi) -8.2218 x10 ’z, +8.2x10 =0
2 x0.238 5z, -4.513 =0
(13)
XFECC13) KA AT S, 24 ffi 048 A% 34 7E 380 v/ min,
Pl Lo BETE 9. 5 mm , i 81 1 B2 O 10° 1 7] 45 3] 5 1 %
L i 25
3H 3008 B 5 A SR e 5 8, SR A A% 15U 56 48 B 1
HWREAES A G, /T LA I 7% R 5 & AR
FLRENRRESHOFA S8 455 ME IR
ARAGAREEK , I oL 56 %% 3 Ol 360 v/ min i O BE
10 mm G 767 #1 B S 10°, 328 50 46 0 75 21 $b 17 9% SR %2
F52.86% , 54 FE N 2.93% , & 1N 1.95% iR 1
AR IR B S WORBL I 8 bR 25K
2.3 REXHRE
Pegomt i 0 R A R E A 9 s, 5 H
M A R b e R 4 R L A R
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B9 PeuraH Rt
Fig.9 Crimped picking leaf
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Tab.7 Experimental factors and levels

WoRME RE HE
Hifh K HiE iER

TR B A K R

R -
z;/T+min zg/m*s
z,/mm z5/mm zg/mm
-1 600 150 5 200 0.5
0 900 200 10 350 1.0
1 1200 250 15 500 1.5

N URE RIS I 2R 28 B L E S AN
BEH R B BRI y, R ARy, 15 O 15
ER IS E I I (iR IS A e A SES LT vE | 323
P [ U7 5 2% RTRE A [l U1 pt £ sty T, PR SR A g
(1R TR i X i TR w5 ey T VE NS5
e e 240 1 iR B T SR A EE SR AR 8 FR .

®8 MEERKEARRER
Tab.8 Experimental design of RSM and results

RIS Z, Zs Zs Z; Zy ¥,/ % ¥,/ %
1 -1 -1 -1 -1 -1 2.74 0.84
2 -1 0 0 0 0 1.57 2.07
3 -1 1 1 1 1 2.59 1.51
4 0 -1 -1 0 0 3.94 2.92
5 0 0 0 1 1 0.96 0.96
6 0 1 1 -1 -1 0.11 2.13
7 1 -1 0 -1 -1 1.08 3.02
8 1 0 1 0 0 0.18 3.14
9 1 1 -1 1 1 2.62 3.64
10 -1 -1 -1 1 0 1.36 1.96
11 -1 0 0 -1 1 3.82 2.89
12 -1 1 1 0 -1 3.08 0.98
13 0 -1 -1 -1 1.88 2.18
14 0 0 0 -1 0 0.57 1.27
15 0 1 1 0 1 1.29 2.23
16 1 -1 -1 0 1 2.23 1.21
17 1 0 0 1 0 1.36 3.45
18 1 1 1 -1 -1 1.97 1.43
19 0 0 0 0 2.89 1.32
20 0 0 0 2.87 1.34
21 0 0 0 2.88 1.33
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X 45 R AT R 2 005 #E [ H LA 3R AR
WAy, AR ANV y, 10 W 7 TSRS, 53 1) oy
y, =10.566 3 +0. 000 462z, — 1.263 3z, +
0.036 56z, +7.264 5 x 10 2z, +
3.442 6 x 10 *z,z, +5. 3552 (14)
y, =15.573 —0. 000 862z, —0. 002 33z, +
0.030 56z, +2.030 56z, +1.245 x 10 ’z,z, +
0.422 6 x10 *z,z, +4.535z (15)
Xof [m1 3 5 AR #EAT AR 3 BT, B 445 B 45 A S 4
MO0 A (B e fil SR 4R K 1 200 mm | $R ) B A2
152.5 mm AR ESIEE 5 mm 5 LR 3 371 r/min
FJE KR 3% MU 1,025 m/s

3 HEMELESHUNER

3.1 =
O3 M TE b SR RS () B0 3t e kAT B R EG , H
PR H BT ZR s DT LR 1 38 A B b B O v
A H R T3 BB R A R Y O R
FEF e AR 0 A 0 2465 2R 2 9 BT/
x99 KEHEH
Tab.9 Test conditions

o1 L
TR W % W A
B S\ FE/m x m 60 x 20 50 x25
+ 41 BE /kPa 117 125
T HEE KRS % 14. 1 16. 8
i 7 =X JH% I A%
B /cm 90. 0 88.3
R /cm 20.0 21. 1
FE B & 5/ em 55.5 48.5
ZE B PE/ em 9.1 10. 4
ZE R GE R /em 21.1 21.0
AT/ em 27.2 27.5

3.2 KAk
3 B AE P B M R BIL 8 BBOE HE 9 — 22 DU AT

AEA TR DX, 738 DX B 20 me (9 R i 4 A A
PABLA 42 8 57 E A bR AT B 30 8 [ B T B T i, 42 i
BB TTES 2 ARAF B A AT . AR X B AL
FHEC3 A 1 m {9/ DXCHEAT ARG I, 9 A5 00 B0 19 2 2R
SRAPIGME, 715 LA B9 & PR RE SR AR
3.3 ABRER

IR AE R 2 10 Fros K iS50 P LA
Y TAERCR LT A AR A, 48 T HR by i 24 2 31
SEEORARAE o I B T B0 R Lk
EAE VD b UK 3 £ M ROR S B 1 1R A
2 99% 5 R R 32 AR AR 19 5 W BK R K
PRl I 35 2 SRR T g, B R R A BN L (H
I8 BRI T 5 AR R AE PR D0 B AR DR AL

F10 HWHER
Tab.10 Test results

=R ROLE] Wi 5 A
1 2 3 1 2 3
0.16 0.16 0.16 0.16 0.16 0.16

ot H

AR A 72 3 /hm® - h !

5 R/ % 99.1 99.1 99.0 99.0 98.9 99.1

TIRE % 3.1 2.9 2.9 3.3 35 3.5

B/ % 3.1 3.3 3.1 3.3 3.3 3.2

MR % 0.1 0.2 0.1 0.1 0.1 0.1
4 £
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