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Design and Test of Axial-flow Peanut Picking and Harvesting Machine

WANG Bokai'?>  HU Zhichao'?> CAO Mingzhu'>  ZHANG Peng'? YU Zhaoyang'> ZHANG Chong'”’
(1. Nanjing Institute of Agricultural Mechanization, Ministry of Agriculture and Rural Affairs, Nanjing 210014, China
2. Key Laboratory of Modern Agricultural Equipment, Ministry of Agriculture and Rural Affairs, Nanjing 210014, China)

Abstract. Aiming at the problems of low picking-up rate, high pods loss rate and low productivity in the
process of picking and harvesting peanuts with full feeding, an axial-flow peanut picking-up combine
harvester was designed. The whole machine was driven by self-propelled chassis with supporting power of
120 kW. The picking speed, conveying speed, pods picking speed, cleaning frequency, cleaning fan
speed and bucket lifting speed were controlled by chain and belt combined transmission. The machine
was mainly composed of picking device, conveying device, pods picking device, cleaning device, chassis
system, pods collecting device, etc. It could complete the tests of picking, conveying, pods vine
separation, pods impurity cleaning, and pods collection in one time, which can reduce labor and cost.
On the basis of analyzing the working principle of the whole machine, the structural design and parameter
determination of the key parts were carried out. The collision energy model of separation process and the
mechanical model of pod-handle separation were established by the principle of energy conservation.
Based on this equation, quantitative analysis was carried out, and the main influencing factors were the
elastic teeth speed, machine forward speed; and picked speed. The results showed that the significant
order of picking-up rate was elastic teeth speed, machine forward speed and picked speed; the significant
order of pods loss rate was elastic teeth speed, picked speed and machine forward speed; the significant
order of productivity influence was machine forward speed, elastic teeth speed and picked speed; the
optimal combination was 68 r/min for elastic teeth, 447 r/min for pods picking drum and 1.4 m/s for
machine forward speed. The corresponding picking-up rate was 98.62% , the pods loss rate was 2. 11%
and the productivity was 0. 61 hm’/h. The picking-up rate and productivity were 2. 1 and 4. 5 percentage
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points higher than that before,

and the pods loss rate was 0.9 percentage poins lower than before.

Comprehensive performance was obviously improved. It was worth noting that this test was based on the

picking-up mechanism of axial peanut full feeding harvester, and the test object was only “Kainong 61”.

It was suggested that the performance of different peanut varieties and harvesting equipment with different

structures should be discussed in depth.

Key words: peanut harvester; axial-flow type; picking-up device; pickup device
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Fig.1 Road map of pickup operation of full feed
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Tab.1 Structural and working parameters of test-bed

EE BE
LR ST (K x FE x 55)/(mm x mm x mm) 4320 x2 100 x 3 850
FL % 3h F1/kW 120
KA B/ mm 900
o Aa PG K B/ mm 2500
4 2R VR 7 K B/ mm 1100
PRl i /7 () 30 ~45( i)

IR/ (kges ™) 2.5

123456 9 10 11
() ZEHLIE (b) HHLE

(ES R B e ok (L €T

Fig.2  Axonometric drawings of axial-flow peanut

78

picking and harvesting machine
LR s 2 et 3. s Uhmkdy 4. BEE 5. K
I 6. IILREE 7. fmit 8 fRTMREE 9 EPUE 10 4
RA L RAEE

WORHL AR, 645 28 B R AT L R G UL — & 3
JERTHE , B R AR R Lo i 4k B, TH [R) 2% B AE 2R
AR5 | AR M A 72 A 73 A 1A SR i % 4, 22 08
Jirg iy 35 45 4R TR A1 36 B ik LR el A 2 0k
%%Tﬁiiééﬂ%/\u‘#/\i‘ﬁ%%ﬁi&ﬁ%ﬁ%ﬁﬁ% R e
TETR B B h 2800 5 BR2% i i v e R i 4R T 3 R
SPACRH BEB A d R XL AR . R
PR R R HLRE TR XALT IR PLE G ERIa X,
$ieJo P iR L S 2R R SRR P ISR T SE AR



513

EAAYL A AR A BORPLBOT 5 158 111

2 wm|EEIR

2.1 “EILMASBERNFERFE

1256 % G2 R T B S S 1 AE AR RR &R B TSR
FAEAESZ LA Fp BB IR 3h & 15 A RV ik 7
TR RN 0, an B 3 FroR, WOk i 5 i
Fi,mm; Z AR R, mm 5 S AR A bR R AR 98
mm;h R &R S, mm, DL XA
TR 617 IR IR G, G GE T % i Bl A L R
(400 +20) mm , ZEFF P42 (8 £ 1) mm; 45 5 X B 42
F(135 £10) mm, 25 B X & E K (150 £10) mm,
R ER (1 £0.5) mm, 58 JEEHTELO~
2.6 mm,F-¥ 0y 2.1 mm, BASER A B AEL S ~
3.4 ¢, ¥R 2.5 g, T I RN AL 45 i 72
WGy 0 V&, TR SRR R iR LI 1 2=
Bt % . phoE R, HO)F Rt 2 o K%
SR A, R I i B 7% ) — iy 4.0 ~7.2 N,
ot R ) — Mk 24.2 ~40. 6 N,

14

B3 A 42 1 5 e 5 I G O
Fig.3 Schematic of spreading and drying peanuts after digged

2.2 HEWIREE

AR 2 A A K AR WOR ML B O EOR, 1 dh i A
SRR R AL LE A PR 1 58 B B 1k sl D T K v
R L SR o K Hh P R W S SR
PRy BT . R AR e B (18 4) T2l 2 MM 48 45 3
WU PP e S AR AL Sl R S R A A
A B e i S5 LB, 460 30 2 B 1 T B S RO R o
W B AR SOOI P SR . R 9 S B
JEA R RS BRSSP IR R o A bk
I L e SR T 9 R B S R A A o

4 e B A
Fig.4 Axonometric drawing of picking-up mechanism
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Fig.5 Schematic of pickup mechanism
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Fig.6 Mechanical diagram of peanut pods
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Fig.9 Axonometric drawing of pods picked device
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Fig. 10 Schematic of working principle of pods picked device
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Schematic of pod forced by guide plate
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Fig. 12 Schematic of collision between pods and picking nails
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Tab.3 Experiment design and result

B f—i H: B3
A/ B/ c/ ®ia% TR o

F5 ¥ Y,/
%F(r-min’]) (rrmin”") (m-s™') Y,/% :
Y2/%  (hm?*-h~")

1 70 450 1.3 95.34 2.53 0.51
2 70 450 1.3 95.92 3.16 0.56
3 50 500 1.3 97.26 3.64 0. 46
4 70 400 1.6 94.71 2.81 0.65
5 50 400 1.3 97.55 1.67 0.42
6 90 400 1.3 92. 82 1.93 0.61
7 50 450 1.0 99. 63 2.36 0.39
8 90 500 1.3 91.44 4.72 0.58
9 70 500 1.0 96. 85 3.97 0.41
10 90 450 1.6 87.27 3.43 0.74
11 50 450 1.6 96. 12 2.80 0.63
12 90 450 1.0 93.43 3.35 0.44
13 70 450 1.3 94.91 2.77 0.58
14 70 500 1.6 93.52 4.83 0.41
15 70 400 1.0 96. 11 2.11 0.74
16 70 450 1.3 96.43 2.58 0.63
17 70 450 1.3 95.12 2.74 0. 44
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0.000 1B> +0. 000 3C* (11)
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Tab.4 Variance analysis of regression equation
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A 0.2178 1 76.65 <0.0001 0.0870 1 13.18 0.008 4 0.001 4 1 5.84 0. 046 4
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Fig. 15 Response surface diagrams of interactive factors to picking-up rate
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Fig. 16 Response surface diagrams of interactive factors to pod loss rate
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Fig. 17 Response surface diagrams of interactive factors to productivity
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