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Design and Experiment on Longitudinal Seedling Feeding Mechanism
for Rice Pot Seedling Transplanting with Ratchet Gear

Na Mingjun Song Zhichao Zhou Maile Zhu Huixuan Wang Qi Zhao Yun
(College of Engineering, Northeast Agricultural University, Harbin 150030, China)

Abstract: In order to discuss the feasibility of longitudinal seedling feeding mechanism for rice pot
seedling transplanting with ratchet gear, the working principle of longitudinal seedling feeding mechanism
and the transmission characteristics of ratchet gear mechanism were analyzed. Considering that the pot
seedling feeding mechanism of high-speed rotary pot seedling transplanting machine must meet the
requirements of steady transmission, accurate transmission ratio, good working reliability, no
accumulated error in operation as well as low vibration and noise, the longitudinal seedling feeding
mechanism for rice pot seedling transplanting with ratchet gear was designed. The mathematical models of
some important geometrical parameters in the design of structure were built and then these parameters
were optimized. Besides, the virtual model was also built by using CAD/CAE software. At last, the
bench test was carried out. The test result showed that the proposed longitudinal seedling feeding
mechanism could meet the working demands of high-speed rotary pot seedling transplanting machine,
which provides theory and implement basis for developing this kind of transplanting mechanism.
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Fig.1 Longitudinal seedling feeding mechanism with

ratchet-linkage
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Fig.2  Structural sketch of longitudinal seedling feeding
mechanism with ratchet-gear
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Fig.4 Motion analysis on pawl of ratchet-gear
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feeding mechanism with ratchet-gear

®1 BERKFHG

Tab.1 Factors and levels

A%
k¥ EREEA RAHEE  WRBES C/
(#f-min~") mm N
1 80 8 15
2 160 10 30
3 240 12 45

4.4 KBERSHH

SR B 3 2 AH AL, i s S R A KA

PO R T 58 s 1) 38 BRI IE S I B i T

Fig.9 Design of orthogonal experiment for longitudinal seedling feeding mechanism with ratchet-gear

PEAT AT o R P AT B RS 3R 2 o, R AT
DAL B e 1A e s 1) 25 B ALM AR s e v, 32
My 24 o) 36 A B S 1) DR R SRR O € > B > A i
WHUR T R EAR A R iy G 1n) 1A B
PR RIS R LA &N A,B,C o AP R
F2 EXRE
Tab.2 Orthogonal test

SO /)N B U (G A 2 200 v S LA BB AL , 7R
WRHEAR 10 mm, UK J) 45 N, EINESBH S
NI R R ER OB R iR e . R 2 PRI
AR Y5 B U 1) 6 B B R AT 25 5, 2R 5T A
e B A A 1) R A TR 3R R R S B I T AF AR R 22
F 326 Tk el 9K 5t A7 R T R L 0 R A

5 4ig
- 5 SR )
A 5 ¢ AR /mm (1) 43 T /K e 1 % e 2 1 26 BB ) T4
. L ” B RIBS D SRBL 9 3l RV BT T A 14
X 1 X X . 1 XK R 5 RS AR G 160 26 B LK L 9T B T B
4 2 1 2 97 B LAE R
5 2 2 3 100 () 7 W XA S BOR T BORS #EB
6 2 3 ! 104 Ve RS BT P B A A WL RS 32 B4
’ > ‘ ’ 103 BET R4
S o (3) 00T 35 7 9% BLHS 0 LB LB, £ i
ky 98.7  98.3 100 BEREEM T ZHERE = KEMIESIRE, Bk T
k, 100.3  99.7 97.7 A 58 UK RE AR O\ m) 26 BALAS B9 AT AT, A5
o007 1017102 T HRAL RO 28, S F 5 i T X B 7 R R
s 2 34 43 LY 16 2 BOHLAG 42 43 T 0 S B A B
& £ X W

L B Lr, B/ SR R AR e i UK AR SR M AR R AL I ML 23 B 5 SRR [T ] ARl TR %41 ,2013,29(3) : 16 - 17.
Yu Gaohong, Huang Xiaoyan, Ye Bingliang, et al. Principle analysis and parameters optimization of rotary rice pot seedling
transplanting mechanism[ J]. Transactions of the CSAE,2013,29(3) :16 —17. (in Chinese)

2 Choi W C,Kim D C,Ryu I H, et al. Development of a seedling pick-up device for vegetable transplanters[ J]. Transactions of the

ASAE,2002,45(1) :13 - 19.

3 Edathiparambil Vareed Thomas. Development of a mechanism for transplanting rice seedlings [ J].

Theory,2002,37(9) :395 - 410.

Mechanism and Machine

4 Choi W C,Kim D C,Ryu I H,et al. Development of seedling pick-up device for vegetable transplants[ J]. Transactions of the

ASAE,2001,45(1) .13 - 19.



48

Ko BLOW % MR 2015 4F

10
11

12
13

14
15
16
17

FESZAE, AR AL, TR R, 5w MmO AR IR B A I 6 Bl B A B 53R [ T]. feolk TR 4% ,2014,30(14) 117 - 23.
Du Liheng, Yu Gaohong, Zhang Guofeng, et al. Design and experiment of vertically feeding-seedling device for pot-blanket seedling
based on high-speed rice transplanter[ J]. Transactions of the CSAE,2014,30(14) :17 =23. (in Chinese)
RAAR W F AL, BOCE S KRR R AR B [T]. LR K224k B AARH2A R, 2006,27 (4) 192 - 94.
Song Jiannong, Huang Yushi, Wei Wenjun,et al. Evulsing rice potted-seedling mechanism equipped with double roller[ J]. Journal
of Jiangsu University ; Natural Science Edition, 2006,27(4) :92 —94. (in Chinese)
R s, AR, ARk . LA T 2K AR B A gE [ T]. RO AR = 4k , 1998 ,29(3) :48 - 52.
Chen Henggao,Tian Jinhe,Song Laitian. Study on rice seeding throwing transplanter of manipulater type[ J]. Transactions of the
Chinese Society for Agricultural Machinery, 1998 ,29(3) :48 —52. (in Chinese)
M. BT A (A ALAG B K RS A RS MR A AL B B SE [ D). st E R AL K %+ ,2007.
Xiao Liping. Research on the mechanism of the rice seedling transplanting mechanism based on spatial mechanism[ D ]. Beijing:
China Agricultural University,2007. (in Chinese)
R, LS. HEKFEERLL . H E,200820072816. 5[ P].2009 — 12 - 09.
FRRPE, SR PRE RS AR N ] X ML < v [ ,201310154750X [ P]. 2013 — 04 —28.
EAN. BRSRER N A BRI R BB 5T [ D] BUIN < WL TR 2011,
Qiu Ligang. The design and analysis of seedling feeding device of the automatic transplanting machine for vegetable bowl[ D].
Hangzhou: Zhejiang Sci-tech University,2011. (in Chinese)
BT, R AR U S OK S AL R O 1] 6 BRLAY - P El 2013106210314 [ P]. 2013 — 11 —29.
.t OB R B [ T]. MUBRL S 540K ,1993(6) <19 -21.
Qian Ruiming. Precise design of tooth type ratchet [ J]. Mechanical Science and Technology,1993(6) :19 —21. (in Chinese)
BER S, AN AU BT [ M. Jb st @ B0F AR AL, 2011,
BEE). AU T 5 255 [ M ] JE s HUBC ) AL ,2008.
RS MU T WF LM Jb 5t HLB Tl i B ,2010.
AL SRR S B R AL FE M ] bR A2 Tl A ,2009.

(L#E 81 ;)

8

16

17
18
19

JUHEA Wb — , E LS. IO R G0 S0 T B S A% WIS P RB S [T ] HERE AL LR 5 4 ,2010,28(3) 1251 - 255.
Yan Haijun, Chu Xiaoyi, Wang Min, et al. Injection performance of Venturi injector in micro-irrigation system [ J]. Journal of
Drainage and Irrigation Machinery Engineering,2010,28(3) : 251 —255. (in Chinese)
IMEE. SCE RGNS &2 S HOF R 2 (D] B . LR MR R, 2010.
Sun Yanqi. Effects of Venturi structural parameters on the absorption fertilizer performance [ D ]. Yangling: Northwest A&F
University ,2010. (in Chinese)
FEHE,BEV, A OFBCE RS R E R RS EGE BT HEEPLM, 2001, 19(1) : 42 -45.
Li Baijun,Mao Hanping,Li Kai. A study on the parallel connection Venturi tube and its parameter selection [ J]. Drainage and
Irrigation Machinery,2001, 19(1) : 42 —45. (in Chinese)
Huang Xingfa,Li Guangyong, Wang Miao. CFD simulation to the flow field of Venturi injector[ J]. IFIP Advances in Information
and Communication Technology, 2009, 294 . 805 - 815.
HH R B, B K AL 6 il SC e B TIE AR MR IS M R LA AT [T ] RO BLAR A iR, 2013, 44(4) 113 - 117
Han Qibiao, Huang Xingfa, Fan Yongshen, et al. Comparative analysis on fertilization performance of six Venturi injectors[ J].
Transactions of the Chinese Society for Agricultural Machinery,2013, 44(4) :113 —=117. (in Chinese)
BRI B BT R P RO ARMEAL LT ] AU Db AR AL 5 BT 4, 2004 (4) 117 - 18.
EA SCEEMES R S AW S HRB R D] db st s ER LR ,2006.
Wang Miao. Numerical simulation of characteristics of Venturi injector[ D]. Beijing: China Agricultural University,2006. (in
Chinese)
FEUEEE R — . WA AR SO M A A 1 RS A R BE AL LT ] AL DR AR 4R, 2011, 29(4) = 359 - 363.
Yan Haijun,Chu Xiaoyi. Numerical simulation for influence of throat diameter on Venturi injector performance [ J]. Journal of
Drainage and Irrigation Machinery Engineering,2011, 29(4) : 359 - 363. (in Chinese)
BR WS R, XEM S SCE B IE R K SRR [T]. B EAR ,1992(1) (41 - 43.
Feng Jun, Shen Xuemin, Liu Chunhe, et al. Research of Venturi fertigation device hydraulic performance [ J]. Sprinkler
Technology, 1992(1) :41 —43. (iin Chinese)
FERE. TGRS S5 T ——CFD R RS R [ M ] JE 5t 3 A K2 Rt , 2004,
VRS AL, 2281, ANSYS FLUENT 14. 0 {/f 5237 5046 Bt [ M. JE 5t - HUAR Tl i hiAt: ,2013.
T R A AR N, 5. 26 048 B0 ZEBUE AR IE A Be BT O i [T ] RO AL AR 2 4 ,2010,41(9) = 22 - 26.
Shen Yanning, Yuan Shouqi, Lu Weigang, et al. Orthogonal test design method based on numerical simulation for non-overload
centrifugal pump with complex impeller[ J]. Transactions of the Chinese Society for Agricultural Machinery, 2010, 41(9) : 22 -
26. (in Chinese)


http://www.j-csam.org/ch/reader/view_abstract.aspx?file_no=20130420&flag=1
http://www.j-csam.org/ch/reader/view_abstract.aspx?file_no=20100905&flag=1

