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Design and Experiment of Multi Row Seedling Taking Mechanism
for Dense Planting and Transplanting of Vegetable Pot Peedlings
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Abstract; In order to realize the automatic transplanting of potted vegetable seedlings, a non-circular
gear transmission mechanism with large coincidence degree was proposed, which can reduce the
transmission error caused by the tooth side clearance between gears and improve the motion accuracy.
Then, according to the agronomic requirements of potted vegetable seedlings, the seedling taking track of
close planting transplanting and an eight row synchronous seedling taking mechanism of non-circular gear
planetary gear train based on the transmission mechanism were designed. The reverse design of seedling
picking mechanism was carried out, its kinematics was analyzed, and the reverse design software of dense
planting transplanting seedling picking mechanism was independently developed. In order to reduce the
transmission error, the primary gear transmission of the planetary gear train seedling taking mechanism
adopted non-circular gear transmission with large coincidence degree, and the secondary gear
transmission adopted helical gear transmission, and the coincidence degree of each gear transmission was
close to 2. Based on the virtual prototype technology and high-speed camera technology, the trajectory
test of the seedling taking mechanism was carried out, and the test and simulation seedling taking
trajectory were obtained. Compared with the theoretical calculation trajectory, the three trajectories were
basically consistent, which verified the correctness and feasibility of the design of seedling taking
mechanism for close planting transplanting. The seedling taking test of the dense planting transplanting

seedling taking mechanism was carried out. The success rate of the seedling taking mechanism was about
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95% . The performance of the prototype mechanism was tested.

Key words: potted vegetable seedlings; dense planting and transplanting; seedling taking mechanism

reverse design; precise seedling taking; non-circular gear with large coincidence degree

0 5

BUBRRS B 7T L3 R e 2545 5 800 VR R RE 3 1R
BRI R, B R R R T M AR
(500, FRAIE A 0 26 K S F 0 2 7 1 — B A T
V64 i Fa i A K, 48 w5 b o R T R R A R g
B TN SRR 04 47 B R B B L N
G BA 38 T B S Bk pl, 1 3R N TR A, 5
S PR T RS AR LI LR BT R S BN S 4
L 3l AR AR B G B, L 7k IR LA
SERS AR OB, DR LT o 225 4 4 3 M ARG
FIVECHE PR 7 16 10738 7 B ML A 2 S BUORS 4 7%
RIS,

[l A 4h 27 3 X SEAT I A% B B O HLA AT T %
LW . CHOL %™ BF R T — 3K £ B AT HLI 9K 5
() 2 3 X BB LR 37 ek T Y T IR
Fy {57 B T8 2, JH R 3% R ML BB 28 R A . o
FE PARK 25" BF i T — % FF 2 4 =X 80 R IR AL
12 HCR AL 3 3 A R B b e e SR
BB HEAT B , 2 B0 B R B o 3 18 AR AR, EL
MELLARSERR 5 . H A2 0T M R U R R R AT
WIE VT T — R BB S, (R B R AL
R S0 Br/min, FLWHE S BB RS 4
BETF T — ol A T 1D T 4 IR LA 3% R
B TR ST R U ST PR L B TORL R A
IS HLAS A AR, R B B R 40 ~ 70 r/min, i HUE R
AEESE IR AR , FAZHLM S R LA, RIS A
BB EHES R T — R B R AL, R
SR B 52 A 3O BLR R L TG S T 4 AT I
WRHT BT g 92% , A7 7 1 AR A R R B A R A
1) A, B A TR T — b Il S AR B N RS
HLHRA S S B HLAG , I A% 2R 9400 #k/min, B
R TIH 93. 0% , H %Il HUI A7 16 iz 2l wh
ol BB DL R 30 5 S0 3 4% B 1 4 1 v 1) A
AT Ln A R T — Bl IR R 5 A AR B e AT A
R B SRR O MLR A% MU R 52 4 R 1R
e Ia) Fr A AL 3l ok Sz BB T 7 10 HLR 32 B Bk
IR 2R 9 90 B/ min , U IR 95% , B HL
Hay e 111 B0 SICF A — 5 10 o ol T AS ) T LA £
AT, M R B T — R T S
SRR LAY O 15 SR IR 15 R 4T R R A Bl
T HL L IR 280% T Lk 1) 90 Ak /min , BUE A T %

il

95% Ze A7 (A SR H R T B A R BB, H i R
T3 %A B AR ALy A B 5 R D I B
A5 —1200 R [ 2l % A5 B R B, B R AE L AT $Ch
8 AT, ARATHE N 15 em , #RIE N 10 ~50 cm, {HFF %
2 A T, ML ) WA S, B R BOR AR, B
A 600 #/ (17 +h) o PR AR B Al ML A FR A
AIFSE T — s A R RS R AL, & T TN DA Y
KB EBEARIANE AT B R 8 47, Al AR
I B AR BOR HEAT IR 1T, ATHE A 150 mm, AR BB 7E 10 ~
800 mm , iy TiZF A AL N TAEE B2 B 3 U A%
B, 55 LS N ) B 851, B A ) BRI F , 088 AR 4

H A 27 28 AT6F 58 A7 0 R R 1 B0 BIL A AT 5 B
2 BXT T8 AT B0 5% AE RS AR 0 IR LG B 5 0 A b
MR DL XS /NG 54 B 8l A RS R 1Y AH SCAIL B i iF
58 TERLE BRf LR T 8 AN BURT AL 55 s A 1 H.
(] Fsf B 52 R 8 A7 MR, EL i T s TRl A R A, 8 A
IR LA B A R LTI 2 AT AR R
AR, 8 AN BT HILAL [m] s (5 3 79 A% B L T o 5 K

PR, AR SCHE ) — bl & B A A R 1y 8 A7 IR 2P
BB AR B V5 817 B 48 & O HLA  [R] B T R B B
OIS DN a2 o DN e 3 | 51 RVSR o R B
R A 25 4B A% A oK B T 3 B 5 A A% R I BT L
FIHT B A 2% il 2 X IR B30 AT HA6, 2 T I
I8 X IR AL A HE AT 30 ) 53, TE % R A R I
MU BT &, R iz 2 2 05 5301 58 BT
BLAE B 05 EL 43 A, o i BT LA A R IL , i AT i
Ik .

1 ZEBHSTHEIAARETERE

ZINTT SR — MBESR 6 M A AR, B SR A A B e 9 4T
BEAIBRBE Y 10 ~ 12 om, B HIECR ) 80 Hh/m® . 78
Bt Iy g b MR B R HERCE AN XL, A SR
o] FEES O 124 mm; BT HICEE 0 128 90, 47 A 8 4
I AP 16 A0 HURTHILR A HE 8 AR R AT BE 43k
90° 7 A, LA v AT BE H 0 E SR A HE AT
55 A AR i P B 1 PR A B A o —
Je 55 K ST 1) B S0°Ze A, DIBCR B HE 4 E PR
IO 12 e s AR 1) 22 48 1 T (50° 24 ), TN B HE 1 AT
IR A1 22 18] 19 #fy 8 22 45 W 72 50° 72 4 5 th T 8K 0X
TRIE D 44 mm , AR 35 T 399 P 32 34 59 DU ML 1) B



96 £~k

IR

2023 4

B AT B BRI VR JE T O 35 mm ¢
A, LUPRUEBA 1 BE U] BA 7R v S RS Sk 5 oAy i 4 Hi
B MUK B BB R HR SR O R R A T, B B
5 A BR BB Y 65 mm 2 A7 AT AL 4R B

UnTEL T BT i R ALAL Hh A X PR Y 1A A A
C DARNID) Fi g e g a0 CILANIV ) 4R, 145 FE 46
IR UG B 3R B30 o3, ad G vk 22 e e LR B R
TR PR RN 2% T 1 — B e B A B e R A
2ARARE 8 EHUE N (&R NS 2 i i
BE2 A B S AN L AN HE T, Hoh, B KO
80 mm %y 10 mm JEJEH 1.2 mm) |1 BRBREF 223
B A T Bedfi fi AL A, PN Ok 8 A SR T HE A AR A A
gy 77 % i e B LUK Sl YO 14 48 A4 [R] A5 e B , DR IR 9
R 5 3 20 114 [ 25 1, DTG 5 151 7 4 000 % A
B EE A 8 & BUR ICIE 22az 3l S B IR] 2 B
B WCEHLR AR, 3l 7 ) I sh 22 A w0 9
RO e R , 1A T AR A 1) 1A 8 kA% B, BBl e v R
P54 E L A2 3l 5 5K T R 285 B BORT T LA & 21 Y 3
B A HE AR ST, 8 A U UHE A B bR 0 — 2 TR 2 IS
[F Fsf e B A 114 B s BT e v R Sl A R b
BIFRR T, Je 5 B A N A B o8 e i s A . U
PUR % sh— B8, S8 A XS v R] — A7 i B A B
e PR N DRI NP el = o N [P i
UC, WU LR AT — JA 399 B BB A

1 v

BT U PR R iR T7 3R
Fig. 1 Seedling picking mechanism scheme
LE2 2L MEE 3. BORE 4 HEER S BEF AR
6. % 7 BB 8 fEmR T HAAE MLV, Jeily
it

2 FEBRIERTRIT

HCE HILAA Y BB LI 2 A S AR R L BT i e i
B BUE LR Y O G B T e O DU B B
(E12) :A—=CH C— G HICE B Bery B2 sl ik,
BEFUT A — C BBl ik A CEL s Je B ok, B gt e
Frh ki € - G BOPLIE e R 1 5 G — D BefLik
Fr i By BOUIE PR BT UT A G — D BB B £ 2 4
BOLE D - B BUUIE S HfE B Be L, B i
PR LR AR A TCRY HE 3 T A8 AL B AT B HE A B AL
s E - A BUBUIE Oy 1R B Be il , BB AR £ f R
SRR AW E — A Bepuals tR i 1] 31 d5 41 (9 B A
BLCEE T R A

E
B2 BRI R A
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Fig. 10 Gear structure drawings of final design
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mechanism for close planting and transplanting
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