202247 A &k MLk 2= i %553 % 47

doi:10.6041/j. issn. 1000-1298.2022. 07. 006

S E B E XL NBRENAELIZITSIHE

meAE B & A ¥ OEAR F K ARSE

(LRIEAR M K 22 TR BE, MR 1500305 2. VLA R A0l TR % e, 4L 212013)

WE: hWa L 3R & 57 R 1R I T —Fh R b B B Ak B AR ML B 5 I B % 7 b AT B AR 290 8 S P AR BB B
RRAE A M A LA B R A 2l - JE 5 Bl R e IR R, A AL Bt TR R AR AR AR ALY o ALY d A
SEATHEAT AEAF S e dig 2R 2540 i, S I HE i B B BR R AE N B L T R, (T A L0 RS B A R R AR 2
LR o Je R AR A &% S WOT S5, Je I8 TETE K vh R 5 G 1B R4 3l A VR T T, i e 1 A% S0 T W R A ARG L O g8
W), a7 AR WL B B2 B AL, JE T Visual Basic 6. 0 JF & 33 WL B 08 1k %3 80, £ B A 2 30tk ik it 18
Ho R R 2B SR ARIE 3N 0T AR AR LA S 850 T B AL = AR LR R ADAMS 32 8l 24 {5 H A AT, IR T
FRAE DL D0 AL BT 09 & B s FEAL R I0 R B, ZE R B S BE 2 15 em AEAD BBE 20 m/min 40T, 86 AR AE A 6
3598 1% JRHI % 0. 4% ARFEALF R 4. 3% FRAHEE A 4 % 96. 5% %E%i&%‘éﬁ%;ﬁ%%ﬁxm@

SERIA: SRR BB RSO s U e
hESES . S223 XEkFRIRAD: A X E S 1000-1298(2022)07-0067-07 OSID . {3

Optimal Design and Experiment of Planting Mechanism of Dryland
Pot Seedlings Transplanting Compound Machine

NA Mingjun' TENG Le' ZHOU Kun' WANG Jinwu' DONG Xin' ZHOU Maile’
(1. College of Engineering, Northeast Agricultural University, Harbin 150030, China
2. School of Agricultural Engineering, Jiangsu University, Zhenjiang 212013, China)

Abstract; In order to save man-hours and improve labor efficiency, a dual-operating machine for
transplanting dry land pot seedlings was proposed, and aiming at the problems of low planting
qualification rate due to unsatisfactory planting trajectory and high missing seedlings rate due to planting
claws clogged in the transplanting process, a dryland pot seedling planting mechanism was designed. The
mechanism was composed of crank, rocker, pendulum and finger-type planter, and the functions of
receiving, transporting, planting and resetting seedlings were realized, so that the planting trajectory and
movement posture reached the optimal state of planting agronomic requirements. The finger-type planter
was designed as an open structure, the clamping finger solved the problem of soil clogging by flushing
with water and closing momentary vibration. Based on the theoretical analysis of the transplanting
mechanism, the kinematics model was established. The computer-aided optimization design software was
developed by using Visual Basic 6. 0 software, and a group of mechanism parameters that corresponded to
the best trajectory of the planting mechanism was obtained. A 3D modeling of the planting mechanism
was established, and the kinematics simulation analysis was carried out by using ADAMS software, which
verified the rationality of the mechanism design. The prototype field experiment results showed that under
the working conditions of pot seedlings with a height of about 15 ¢cm and an operating speed of 20 m/min,
the planting qualification rate was 98. 1% , the seedling leakage rate was 0.4% , the coefficient of
variation of plant spacing was 4. 3% , and the qualified rate of planting depth was 96. 5% , meeting the
requirements for transplanting dry land pot seedlings.
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Fig.4  Structural model of planting mechanism
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Fig.5 Transplanting trajectory optimization results
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