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Design and experiment of the key components
of 2BHG-160 peanut planter

QUAN Wei', MA Zitao®, SHI Fanggang®, GAO Chen?*, WU Mingliang®
(1. College of Orient Science &Technology, Hunan Agricultural University, Changsha 410128, China;

2. College of Mechanical and Electrical Engineering, Hunan Agricultural University, Changsha 410128, China)

Abstract In response to the problems that current peanut seeders has difficult to adapt to the working
environment of clay loam soil in Southern China and can only be used for a single variety, an universal rotary
tilage high ridge single seed seeder was designed in this study. Based on the agronomic requirements of
peanut seeding, theoretical analysis and design were conducted on the key components of the seeder. In
order to select a seed metering device that could be suitable for multiple peanut varieties, the main peanut
varieties ‘Silihong’ and ‘Xianghua’ planted in Southern China were used as experimental objects. The type
of seed metering disc and the speed of the seed metering shaft were taken as experimental factors, and the
seed spacing qualification index and the damage rate were taken as evaluation indicators. Single factor
bench tests were conducted based on the JPS—12 type seed metering performance test bench, and 2BHG-
160 rotary tillage high ridge single seed seeder prototype was trail produced and field experiments were
conducted. The results of the bench test showed that the optimal type of seed tray for sowing ‘Silihong’

and ‘Xianghua’ was the large seed tray, and the optimal seed axis speed was 10 r/min. The field test
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results showed that the qualified index of grain spacing between ‘Silihong’ and ‘Xianghua’ were 94. 04 and

93. 22, and the damage rates were 0. 14% .0. 62%, respectively. The qualified rate of the seeding depth of

the whole machine, the ridge stability coefficient, and furrow stability coefficient were 84%, 96.69%, and

95.47%, respectively. In conclusion, the machine designed in this study has good performance and can

be used for peanut sowing in the southern clay loam environment.

Keywords peanut; planter; furrow opener; seed-metering device
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1. Side ditch opener; 2. Planting device rack; 3. Spoon wheel seeder; 4. Feed shaft; 5. Rotary tiller; 6. Trench planting and trenching device;

7. Middle ditch opener; 8. DC motor; 9. Seed guide tube

1 2BHG-160 BV LA EM B Z B EFMNEMTEE
Fig. 1 Schematic diagram of 2BHG-160 spinning high ridge single grain seeder for peanuts
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1. Hanging board; 2. Plow column; 3. Upper guide plate;4. Guide
surface; 5. Lower wing plate; 6. Baseboard; 7. Rear sealing plate;
8. Upper wing plate; 9. Upper sealing plate
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Fig. 2 Intermediate-furrow opener and Side-furrow opener
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S is the starting straight line length; H, is the height of the starting straight and parabolic segments; L is the opening of the guide curve; H is the
height of the guide curve; Ae is the angle between the tangent line at the endpoint of the guide curve and the vertical line; e Is the starting point; w Is
the angle between the tangent lines at both ends of the parabola; H, is the height of the starting straight segment; AH is the weighted value; 6 is the
width of the upper groove; £ is the depth of the groove; #jk/ is the initial location area of the soil; 7,ib,/, is the area where the soil rises along the guide
surface when the trencher moves forward ; i,j,6,/, is the highest position area where the soil flips to the right under the action of the guide surface.

E3 SHZ&LEHE(a)RITEEZNERE (D) TEE

Fig. 3 Schematic diagram of guide curve structure (a) and soil movement process (b)
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a is the width of the trench bottom (bottom plate width) ;4 is the width of the upper groove;c is the width of the lower wing plate; 4 is the depth

of the groove;d is the inclination angle of the lower wing plate; .. is the maximum value of the bottom plate angle; d is the length of the base plate;

£ 1s the angle of the base plate; 0, is the starting element line angle.
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Fig. 4 The size of cross section of furrow (a) and baseboard (b)
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1. Preload spring; 2. Flat soil support plate; 3. Seed guide pipe
connection pipe; 4. Cover plate spring; 5. Cover plate connecting rod ;
6. Cover plate; 7. Seed ditch opener
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Fig. 5 Seed ditch opening ditch device

ARFR, TAES B 2 AR XU AR A B &
TP For BRI e o 987, A LA it
N 1447 TP TR EZ B9 40 mm.

3 ARMBEEARKRAR

A1 A S CHERR A% 5 20 h HERD R AR L BR AR L S Bl
B k2 AR SUHERN B e B HERD 1 AE 4L ()
6), Forp S AR R 18 > 3 BloRE i 4 4 B, HE A £
A RIHERD B2 o HERR B85 A RO | oL
BEINVKLEL 3Bk R AR R R LA/

1. fEF Gl 2. 5efks 3. BRdR; 4. RAEE; 5. 1k 25 6. ATHe A
Pk 7. 5c 8 8 ERR
1. Seed metering shaft; 2. Housing; 3. Partition plate; 4. Seed guide
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Fig. 6  The structure diagram of spoon-type seed-metering device
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Table 1

Measurement results of physical and mechanical properties parameters of two types of peanuts

i A K X Fi X B /mm X mm X mm

Variety Long X Wide X Thick

THLHE /g

1 000 grain weight Natural angle of repose  Maximum resistance to pressure

FSRR LA/ (D R RHUE S /N

PU kLT Silihong 13.69X7.89X7.54 443.8

i 7€ Xianghua 14. 06X 8. 89X 8. 25 545.6

27.6 50.9

25.7 54.8
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Table 2 Experimental results of the impact of seeding tray model on seeding performance

PUfr 21 Silihong

HI4E Xianghua

HEFD 5 78 5

o A b 1 3
Type of seed trays LB 2 A 5 2

Particle size qualification index

WewER/ %

Crushing rate

K #E Large market 90. 15
71 4% Medium market 91.00
/N Small market 65. 00

0.84

R IR A% 15 5L WEwEA/ %
Particle size qualification index ~ Crushing rate
0.09 85.49 0.14
80.70 0.10
0.91 62.90 0.22
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Table 3 The weight impact index results of different types

of seed trays

HEFP 5 75 PO A 2T WiE
Type of seed trays Silihong Xianghua

K #f Large market 96.01 93.43

71 9% Medium market 95. 90 92.22
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Table 4 Experimental results of the influence of the rotation speed on the performance of different peanut varieties

PUR;£T Silihong
AR R

Particle size qualification index

W 4E Xianghua
HLER G A% 15 KL

Particle size qualification index

HEFf % 3/ (r/minD

The rotation speed of

R/ Y

Crushing rate

TR/ 0%

seeding shaft Crushing rate

10 93.83 0.13 96. 54 0.68
15 90.15 0.09 85.49 0.14
20 94.13 0.85 80. 22 0.21
25 83.73 0.17 68. 69 0.26
30 69. 34 0.08 66.76 0.17

T Ah DUk T BT B B G HE R A Y 3
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FH<1.5%,

i bR 43 BT o] i, HE Rl 5 S AR 2 ST 48 b
- R RE [ s RS R AR 0, DRt )RR i (10D 3
SRR 52 8 B, HL b HE R A RS O A HE R
BE W43 1 H 10.15.20 .25 1 30 r/min, A 5 0 35
OB g B UL 5, R R DRI N WA A
HEFh Al 5% 33 A 10 r/min, b s ASCER 45 B4 0 R 97. 54
f98. 21,

R5 TREHMHEEFNNELMELITEER
Table 5 The weight influence index results of different

rotation speed of seeding shaft

i R4t 4% 33 / Cr/minD X .
, VU KL £T iiKa
The rotation speed of » .
. Silihong Xianghua
seeding shaft
10 97.54 98.21
15 96. 10 93.39
20 97.14 90. 89
25 93.39 85.77
30 87.70 84.95

4 HEFEMHIXEHFR

4.1 KBEW
hy U E 3R Fh AL A AR A R A AR 2R,

o2 B A P I T R 6 o R A5 B A G B A
2B 2BHG-160 %46 A e B 5 28 5ok 4% Fh HL
FERL, I FF 2 B (8] 48 TE 3 56 o 3 560 32 4G 0 4 b ML
Fh KL B s B B R RN TR B 2 R B
VA TEAR E B VR RE TR bR
4.2 REEHRMNFBES

T 2023 4F 4 J1 A6 9 B AR ol K 27 I 4% b i AT Ak
ARG AR . I 2 K7, K 50 m, 98 30 m, ik
55 M A B Oh FEHE . 3R AT & 0~20 em TR JE A4b
B E K R N 13.81%, + M % E HE
2.57 g/em’,

TR A R A PURLZT A AL AE A BT BT
WE RS SRR T R AR, RS
IR ALFE : 2BHG-160 B 6 AE Jié Bk = 22 SRR 6 AL
ZT A R AERIAL (51,5 kW) 5 K R A R OF 2
1lmm  HER(EESm . HE 1 mm R
(250 m), B3k, Bk ik, MP200B AU Hy + K - (B
7 B 0~200 g, K B 0.01 @), MA35 & /K 3
(S
4.3 RWAERER
4.3.1 EIESBIEH Ak E

5 B, R % HE B Rl % 30k 10 r/min, BE B
Xt R #E BL AT HE O R 0,44 m/s. B R 52 AR
J& 7 CHE 22 1w b B AL 3R HR 5 4T, B AT B AL i B
AN /N X, 3% 22 I & 250 kL, R BE ARl T B 40 R
(W5 D7 ik 5 3.2 PR AR bR T R O ik — K,
2 Bl AR A= 0 R BE G B i BORN B 45 % Ja] k56 45
RIWEG6,

Fo6 HNESHEHSHAZABKEER

Table 6

The field test results of Particle size qualification index and crushing rate

DU LT Silihong

#4E Xianghua

o) Jo7 B A i 46 % o B A e R
G S L
qualification index Crushing rate qualification index Crushing rate
1 93.5 0.16 93. 40 0.58
2 94.3 0.14 93.00 0.66
3 95.6 0.13 95. 40 0. 69
4 92.2 0.14 92. 20 0.55
5 94.6 0.13 92.10 0. 64
- {H Average 94. 04 0.14 93. 22 0.62
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4.3.2 HARENE
8 VR T 9 ARV A 0 B B
T A A OB B8 8 R 5 0 3 A R R
T 5 2 T A0 R S 5 R 2 2%
Ot mm PR £, o U 5, 9 T 5

a="1%100%

N
A 5 2 2 AT AT L 7E R Al A 22 A
B 20 em HUS5 AN X, 8 T VI - LV I X E R
2 000 mm X 500 mm [ K J5 B X 35k , 7€ 4 A4 P XN
Bl BL IR 1O A4S 0 A5, 25 T DX 47 ol 8 B 70 7 B804 43 501
39.1.40.1.40.4.39.9.40. 2 mm, £ M [X & F 3%
ERERA R 80% .90% .90% .80% .80 % .
4.3.3 EARR Z#H R E
BLEAE L 5, B AL 36 B 3 47 22 (A i 22 3, ) 4

(10

A FE IR R 2B AT R A AT 28 VORI 45 P S R B
SAKE R 1 m I X, A A I X A5 B 5 AN
TE R 2B/ L i 2% NY /T 740—2003¢ [H 8] JF 94
HUBR AR b 3 ) AT 0 2, b o v B E T | ) F
T HUBR A A Ml 5T i A i B R 0 3
KR5S 8% RS 22 1 56 5 28 280
AR SR T R i Qi DN I S R [ RN
WEMA SRR, RAZSREE . LIBERE
JEITEMN BRI . B EE YINRIEA N
Y=(1—R)X100% (1D
KPR NBEEFRZM R=T/hy, %, T HEFs
W22 em, hy NS FYE  cm. FIHSERREE S
HR 28 o R B B O R T A I R4 B 45 AR A
WL 7, M LD T8 0] A5 28 v R B I SE AR
SE ANk 96. 69% F195.47% .

RT ZESZARSMWEER

Table 7 Measurement result of ridge body and ridge channel

RS U5 Number -4 b2z
Indicator parameter 1 2 3 Average  Standard deviation
25 /em
) ) 15.2 15.6 14.6 15.1 0.50
Ridge height
ZETH 58 /em
) ) 50. 5 51.6 49.8 50.6 0.91
Ridge width
28 [ 58/ cm
. . 33.2 32.8 30.5 32.1 1.45
Trench width above ridge
4.3.4 R ZERIH BB b FH ) 00 45 R B B AR AR (DL 2 8. FH IR] 4
2BHG-160 ZUAE A HE#F mi 2B BB G RO ULEE AP E BRI & R bR B A & HOR AR R WAL BT &

RS BEMNBEFMEREESAEKEER

Table 8 Field test results of sowing performance indicators of seeders

1K 5 45 AR Fe AR b DU i 21 g
Experimental index Technical standard Silihong Xianghua
IR ERE R
. . . =175 94. 04 93.22
Particle size qualification index
WA A/ %%
. <1.5 0.14 0.62
Crushing rate
AR A A% RN
. i =175 84
Qualified rate of seeding depth
2w R E /Y
i i . =80 96. 69
Ridge high stability
b TR E B/ %
=80 95.47

Stability of upper groove width
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P H BRI R AL AR R AR LB, TAEPERR IR R
IS & SR S 15 W T S INE A4 N | R P2 AR
&8 R 25 4300 0. 22 % F1 3. 43 % (R 4TI 6) 1
PURIRZE M 7.69% F1 8. 82% (F 4 FFK 6), KiE
T B4R 25 B R b

5 & it

AW 58 B X AT A A B PP ALE L) 35 R R B
A M R85 TR b T R B — 1 (] B, LT 2B
VERE A 3 Tl i A B3R BT T — Bl e B i 28 Bk
FEFAL . 8 R G YR i T HE R A
JHE A b A 5, O HE AT T HEFP M BE ] 56 B 5
FEERWMT

DEWN G50 45 5 R 0 5 Fp Uk 2T A
WAL 1 S A HE A A 785 O JORL B, I AR HE D il 7
N 10 r/mine A FH 15 223580 56 285 535K 1 4% P HLAE AL
JEHEAT HH ), 25 S R B DURLEL A AR
B BE A RS FE B T 94, 04 F1 93, 22, Bk 538 43 51k
0.14% #0.62% , ALIEFIRE B8 EEfag
JE K bl SE kR g B 43 0 S 8406, 96.69% A
95.47% , Fir A5 Mk fiE 48 A5 2 W 2 A 2E B A 0 B R AR
WERIAR 2R .

2) A A I & B, 4 K xR 28 R T
Tofr ) B Al 2o A B A A R 5 ), 5 7K R AT R
RS RNl N T o 5 AN o @ T 003 A LR RS
JEE Al LA AR SR . BT XS TR A K R A%
PR W1V R 2 ) A REEAT R — 5T
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