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Design on the Pre Filling Seed-clearing Institution of Insert-metering System for
Soybean Sub-district Seeder

HUANG Shan-shan, CHEN Hai-tao, WANG Ye-cheng
( Engineering College, Northeast Agricultural University, Harbin 150030, China)

Abstract: In order to satisfy the requirements of soybean sub-district seeding without hybrid and other convenient, solve the
bigger idle running and incomplete seed-clearing, the pre filling seed-clearing institution form of curved arc for the insert-me-
tering device was designed. The theoretical analysis was used to determine the basic parameters of the arc rack and the decrea-
sing coefficient for the fore and aft-tooth addendum, and the results of the gear mesh with arc rack simulation based on AD-
AMS software showed that the design met the requirements. The soybean Suinong 26 was selected as experimental material,
performance comparisons test results of the suction drum-type seed metering system before and after improvement showed that,
the idle running of the improved insert-metering system was within 0. 42 m and quickly insertion and extraction within 3. 33 s
to accomplish another without hybrid which met the design requirements, laid a solid foundation for the development of the se-
ries of soybean breeding seeder.
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1. Handel;2: Seed-metering device box;3: Positioning shell ;
4. Pre filling seed-clearing institution panel;5: Arc rack;6: Joint
shaft;7: U seat.
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Fig. 1 Structure of seed-metering system
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Fig.2 Structure of insert-metering device
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Fig. 5 Transmission of pre filling device
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1. Gear; 2. Pre filling seed-clearing institution

panel; 3: Arc rack.
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Fig. 3 Structure of pre filling device

Eo6 HHEEREEMERRETEE
Fig. 6 Calculation of decreasing coefficient for
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Fig. 4 Structure of protecting seeds device
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Table 1 Parameters of gear and arc rack

eI W Bk JEJifA _
Height of addendum Addendum
Part name Teeth number Module/mm pressure angle /°
coefficient coefficient
%% Gear 17 2.5 20 1 0.25
BB 4% Arc rack 8 2.5 20 1 0.25
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Fig. 7 Dynamics simulation model
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Fig. § Dynamic meshing force curve of gear and rack
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Table 2 Performance comparison test results of the suction drum-type seed metering

system before and after improvement

IERT Before improvement

ik J5 After improvement

415) Group 2 RBER S ] T SRR S R T
Idle running distance/m Instrumentation time/s Idle running distance/m Instrumentation time/s
1 0.79 6.33 0.41 3.33
2 0.80 5.67 0.43 3.00
3 0.76 5.33 0.39 3.67
4 0.78 6.00 0.41 3.33
5 0.79 5.67 0.42 3.67
6 0.81 6.00 0.44 3.00
SEHIE Average 0.79 5.83 0.42 3.33
AR ZK CV/ % 2.2 6.0 4.2 8.9




4 34

SO ke S OR G/ XKR A LHERD R B A LM R B0 631

H1 ¢ 2 ] Dl 5 e i i 4 0 s HERD R e e
HE RS O HEFD R G ST REEE S R 0. 42 m, 5%
ORISR T 0. 37 m BGHE i A HEFD 2R G e i )
333 s PR ERTAE S T 2.5 s ORI T 42%
Xif FL ARG 45 0 - ootk I (0 4 2 S HE Rl R S
SR TR A AT AR I B 4 /NE] 0.5 m LIPS, $2
TEFORG () e A e i, B 6% S R R
el

5 #Zr5itit

(1) ASCER /N FlHERD 2R G HERD 25 17 72
TR AU 268 TR AT, x4 X HE Rl R GE 04T 1 2
R Rt TR AL, e 1 IO A A U e
b LR 38 B 23 M A sl g 2 0 FOR B
TR RA SR, WL BT EOR

(2) ARG SR a4 26 1Rkt kL, X etk
BT J5 BIHERD R GEEAT T PR RE RS iR, 156 45 R
M, O A HER 2R Gk i B {0 2L 3. 33 s, 4
A S DT BE A% 5 BLPR T 3 Bl | e if, 2347 R
AGHE N 0.42 m, A5 RHO 4. 2% AR T HR/NX
RS i /N B YA 0K

&% ik

(1] e, EEE, HIRE, & /DX E IR T E AR
[J]. 4\b T F2 2 4%, 2012, 28 (10): 140-144. (Lian Z G,
Wang J G, Yang Z H, et al. Breeding mechanization development
in China[ J|. Transactions of the CSAE, 2012, 28 (10): 140-
144. )

[2] xege, WPk, MR, & . DAXERILE LIRS T].
AHLILAFSE, 2011(3) : 237241, (Liu S G, Shang S Q, Yang
R B, et al. Analysis of plot seeder development[ J]. Journal of
Agricultural Mechanization Research, 2011(3) ; 237-241. )

(3] ==, BRiE, Tl /NXH R R AR S B[]
gl TFR24, 2010, 26 (34T 1) ; 9-12. (Jiang F, Chen HT,
Wang Y C. Design of insert-metering device for sub-district breed-
ing seeder| J |. Transactions of the CSAE, 2010, 26(S1) ; 9-12.
)

[4]

[5]

(6]

[7]

(8]

[9]

[10]

[11]

[12]

[13]

BEITIR . R D FE R LA R SR BT [ ] 35 MOl e
“#4, 1986, 8(4): 9095. (Sheng J Y. Study on the metering
device of seeder forexperimental area[ J]. Journal of Jilin Agricul-
tural University, 1986, 8(4): 90-95. )

TR, BT, BRI REFMPIRSERLT]. KT8
R, 1995(1): 1-3. (GaiJY, Cui Z L, QiuJ X. Research and
development on soybean breeding [ J ]. Soybean Science, 1995

(1):13.)
FaghEe, M ARisE, A . BT =2 H A AL RS R EOR

WIS, AL HUEH, 2010, 21(9) = 96-97. (Yang
R B, Shang S Q, Zheng Y N. Research and analysis on the breed-
ing mechanization planting field technology of New Zealand[ ] ].
Transactions of the Chinese Society of Agricultural Machinery,
2010, 21(9) : 9697. )

BT, BRI, El, . 28 BT R HRD G AR R
WP [J]. REFR:, 2013, 32(1): 98-101. (Zhao Y,
Chen HT, Wang Y C, et al. Preliminary study on the perform-
ance of insert-metering sub-district seeder[ J]. Soybean Science,
2013, 32(1) . 98-101. )

INFAE, SRR, AR5tk . HERD & AL B RS i DR 2% A B 5T
[J]. AHLALBFSY, 2002(3) : 4041. (Sun Q L, Zhang X H,
Mou Z G. Study on the theory of the metering mechanism and the
influ-ence factors[ J].
search, 2002(3) ; 4041. )

AL . BUAEBETHI M. JEFH . ZRAERAA AL, 2000, (Sun
7 L. Mechanical design[ M]. Shenyang: Northeastern University
Publisher, 2000. )

ME, PRAERE . HUARJSCEE [ M. Jbst: & 5808 A,
2000. (Sun H, Chen Z M. Principle of machinery[ M]. Beijing:
Higher Education Press, 2000. )

Jedl, BE. veRemEA 10 B SRR SBR[ T].
HLTHE, 2002, 19(6) ; 8791. (Long K, Cheng Y. The parame-

Journal of Agricultural Mechanization Re-

ter selection of simulation calculation of gear meshing force[ J].
Computer Simulation, 2002, 19(6) : 8791. )

DHEE . R IE R e ah [ M. dbst: FUAC Tl Rt
2011. (Li H X. Dotted line meshing gear transmission[ M]. Bei-
jing: Machine Industry Press,2011. )

T, BRI, WRARGHEIM]. JLat: Bl
1997. (Li R F, Wang J J. Gear system dynamic [ M ]. Beijing:
Science Press, 1997. )



