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Design and Experiment of Double-roller Semi-feeding Peanut
Picking Device for Breeding in Mini Type Area

Gao Lianxing'? Su Zhan' Chen Zhongyu'® Liu Zhixia' Lii Changyi' Li Hua'
(1. College of Engineering, Shenyang Agricultural University, Shenyang 110866, China
2. Peanut Institute, Shenyang Agricultural University, Shenyang 110866, China
3. College of Automotive Engineering, Yancheng Institute of Industry Technology, Yancheng 224005, China)

Abstract; Peanut breeding in mini area has the characteristics of various varieties, many deals in mini
area, little yield and no mixed peanut in mini area and in variety. In order to solve the problems of time
and working consuming, lower efficacy and easy to mix in artificial harvesting, an overall scheme of semi-
feeding peanut picking device was proposed. The structure of staggered matched stack form and the
picking parts, including reinforced type, bow tooth and rectangular tooth with adjustable swing diameters
were adopted. The structure and parameters of peanuts picking parts were designed. Preliminary
experiment was carried out for choosing eventual form of picking parts. The main peanut varieties
“huayu30” in Liaoning province were selected as test materials, through orthogonal experiment analysis,
the three parameters: picking roller rotating speed, angle of picking roller and overlap distance of picking
roller were selected as experimental factors, peanut picking rate and peanut breaking rate were selected as
experimental indexes. The structure and working parameter of threshing performance were optimized.
Experimental results indicated that picking roller rotating speed, angle of picking roller and the overlap
distance of picking roller all had significant impact on peanut picking rate and peanut breaking rate. The
most optimum combination index of the picking roller rotating speed was 400 r/min, the angle of picking
roller was 45° and the overlap distance of picking roller was 10 mm. The results of the analysis of the
peanut picking rate was 98. 96% and the peanut breaking rate was 1. 03% .
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Fig.1 Structural schematic of double-roller semi-feeding
peanut picking device

LR 2. BAARVREER 3. THIRREER 4. XL R
5. XHLERRE 6. mEhHL 7. B AL R 8. 4k 3l i 0 FE
oM 10BM 1L LRRE 12 FRRE 15 TR
4 L5 15 4R 16 J8FF 17 KL 18. A

RS R AR O HL 25 A B — X R R R
A AT S AT XS A AR IR 1 A R
Jufte

A RA R A i N T 57 A8 A R R 5 0, o AE A
SRS 42 fk P A ) T L A 1) e 2l B AR R AR ST A
SRR R0 4 2R DX 47 2R T R 10 A R A L 4 AR
o A6 A SR AN I M A 5 0 R Y AE AR IR S b
B I S5 T R 7 B 9 2l 0 o A b, XUBILRE A ek A
AT SFWGE 70 B A A R s IR 3l i ot — 25 %
RABUHERIAG AL A I Rz 16 = VR H 5 M 8 —/)
DX A2k FH 14 A A 478 2R 58 U, A5 B A T SR 6 i 3 e
B AE A ISR, T PRAIEAE AR SE R AN TR 2%

2 keEiRit

A7 2L R B A 2R T 2 A A A R 1 B RR
Z—, ity B 55 2 0 B WA B A SR R
B R BCR AT % 45
2.1 WHREIEIRT

S5 R AR TR B R R E A IR U R (181 2) 4R
fih R 2R 4 HEAR R o0 1R (IR 4 SO R AT ) S
Jo TR R AR A i i 1P i, R R i S MR S
oK T HA SR OTAF I TR I e AR B U R OR R
JORHUAR I B LA T RN TR 5 b T 4 R A 3 o il
Ui B 1 B S B AR A 1 e Bl

iR B BT S RO AR OC O [ B AR D
HRE LR ACH L RHEM o X
L, XHEZAMS B R TFHE R N R R n
%o

L5 VL B AR 2 A8 AR T 58 BT /N DX AE 2R 7 il
AR R B, B A0 B 2R AR R, BRI IR A
FEAE 2 ~ 4 Bk, RTS8 2 47l S AR A 00HK K 330 mm; 4



559 1) G A TR R SN D R R AR R T 5 1 95

Pl 2 2R o 4R 445 4 1T [
Fig.2 Schematic of double-roller for picking
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Fig.3 Working schematic of double-roller for picking
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Fig.4 Schematic of transmission system
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device for breeding in mini type area
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Tab.1 Main parameters of double-roller semi-feeding peanut picking device for breeding in mini type area
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o K x 98 x & R 2R T [ e ?ﬁﬂﬁ?ﬂ%ﬁ T R o 4R 22 174 SR AR A
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Tab.2 Coding of level and factor
TSR E SR WA REMM R R

%, /mm %,/ (°) %3/ (remin ")
1. 682 30.0 55.0 450.0
1 21.9 50.9 429.7
0 10.0 45.0 400.0
-1 -1.9 39.1 370.3
-1.682 -10.0 35.0 350.0
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Tab.3 Experimental design and results

e X, %, %, g B
¥,/ % ¥,/ %

1 -1 -1 -1 98.25 1.29
2 1 -1 -1 95.01 0.78
3 -1 1 -1 96.01 1.28
4 1 1 -1 94. 68 0.79
5 -1 -1 1 97.89 1.32
6 1 -1 1 96. 41 0.85
7 -1 1 1 96.97 1.48
8 1 1 1 95. 68 1.12
9 -1.682 0 0 98.07 1.46
10 1.682 0 0 95.78 0.87
11 0 -1.682 0 97.56 0. 81
12 0 1. 682 0 96. 84 1.28
13 0 0 -1.682 96.29 0.85
14 0 0 1. 682 98.78 1.45
15 0 0 0 98.17 1.07
16 0 0 0 99.31 0.81
17 0 0 0 98.96 1. 06
18 0 0 0 99.26 0.86
19 0 0 0 98. 63 1.03
20 0 0 0 99.17 0.87
21 0 0 0 98. 69 0.97
22 0 0 0 99.76 0.95
23 0 0 0 98.73 1.02
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Tab.4 Variance analysis

Z 5 IR TrE Ao Hor F B

X, 9.17 1 9.17 24. 41 -
X, 2.16 1 2.16 5.75 *
X, 3.78 1 3.78 10.07 -
X, X, 0.55 1 0.55 1.47

X, X, 0.41 1 0.41 1.08

X, X, 0.11 1 0.11 0.28

X2 12.22 1 12.22 32.52 s
X2 9. 66 1 9. 66 25.71 s
X3 6.95 1 6.95 18. 49 -
[EY5] 44. 62 9 4.96 13.19 -
5% 4.88 13 0.38
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Fig.6 Impact of three different factors on picking rate
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Fig.7 Impact of three different factors on breaking rate
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Tab.5 Results of optimized parameters

S8 x/mm x,/(°)  xy/(remin”") ¥/ % ¥,/ %

BE 9.99 42. 80 400. 96 99. 02 0.93
YRR A AT 7 5 il R X 3R T S i

g 10 mm f75 5 04 25 A A Ol 45° i SR 0 B &% N
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