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Fig.1 Sketch of rape pot seeding transplanter
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Fig.2 Structure diagram of transplanting mechanism
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Fig.3 Working schematic diagram of duckbill-type planting unit
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Fig.4 Force sketch of transplanting mechanism
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Fig.5 Highest and lowest sketch map of
transplanting mechanism

B 5 i h SR ARG T R mm o A
U B AR SO GP 30 57K J5 1l & A1 () 5 87k #&



wel ik

R AR T A LA AL AL 2 BS54 B

111

R LA foe i S50 G'P i 5K E e i, (O syl
HAE DL e A% S DG 315 K F J7 18 e £, ()5
&' R AR A HLAL B 155 A5 B DG 3l 5 K T 1) Sk £
(P o TS W R AR 25 A T R A S A AD A5 £
e (I oRAR HD SRy 11775 24 5 BB AR #5 AL T 55 55 11
I, Hi A AD 5 0" (B R R bR D) S 26770, AR
I R LB SR TR 204 R R A 3 38 e IR I, B
WL T EE TKFm. B o A2, BEME DG
KA A, 8 % N SR A CH F#EF GH 1Y
KB RIUE o A B AR FE A AR L A B 1 B A
1y 2 38 2 =X (O s .

h = 1lsp + (sinf —sine )+ Ipg * (sind + siny’ ) +

lop + (sina’ — sing) 4)

P Lap WA T KB mm; lep N =M G
S RAEAR S E S P AR mm, S {UH #
I DG, N33k CH MZEF GH ) A 1k
W07 e 0",y sa B ARAE i (D S BT A
AR b SR KT [ BIEZLTERR,
B 2 AR AE LI 5 FE e BT VT AR A K B £

A) R A AL 45 74 Z: VT e Sk o3 B . R AR
R FE b R T R AR BIL A A Ol X R R B Y
JE L PR, DA VS SR A R AR 4 62,
L6 S AR 11 5o X R IT RE W8 gt
3 AT R ST S B R R L 3R D I SR AR v B O
RUE 5345 AR KRAE S 2 B8, 0 o AR A AILAS) A A
W0 BE R DR 230 mm B AT R A VU R I SR
b B T A% A B SR X 45 T S o B A A A B A
56 OB E R K [pe 4 300 mm , A L

ARS8 T 23.3%,

g ORAE AR 2o T AL 8 T i AR A A 2 2
6 R AR BRI CH FLEAT GH /YK
e AR DG B R EHFT Mo E . AARAE AL
Fy L R 19 2 Bk 5% 2 A . R ADAMS #i ik
ST B LAY ) 2 RO B RL DAL 4 A2 53 % 0.3
m/s, FAEM R 60 ¥R/ min 2y FEmb . 43 BT A 2l 3 i
CH 5IEFT GH XA B AT W R A A5 2 25 1052
Wi, O E T SRR, A A U ST A AR
Z 5 LU W R A 2 b T e IR WU AR A LU H R,
MeBR e Ry S BE TR, AT RS A, AT 6
B .

O Adurrsivew Aders 2024 - 3
[T ot Yo Stiogs ob | 3) o M0 K| (A EA 2 b, XM B FIE © o O, & cemen]15 (@)
choation | Pugac. | Moshrey | Smussicn | e

o |

Bcdes | Consectors
|‘m’0‘10 k@S PDUS
‘/Qaﬂd &0
| roauss

Soics Beceans

OrHLEP050@

Bo6 #EKENMMSELRERT
Fig.6 Interface of parametric optimal modeling

about pot seeding transplanting device
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Table 1 Part structural and working parameters of transplanting mechanism on different point H
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A refers to deviation of transplanting trajectory between diving and unearthed; W refers to width of vertical direction for transplan-

ting trajectory; ki refers to rational degree range of crank AD when all performance indexes are met on grafted seedlings stage.
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Fig.8 Effects on transplanting performance by length of driven transplanting arm CH and linkage GH
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Fig.9 Transplanting locus of point P on

duckbill-type planting unit

2 HRESMH

AV AL S T S 5 4

AR AU AE L 2 % 3 A 45 L 2H T ik R o
FIRALAIR o 5 BR B R AL R ARl i T2 2
% AL AT 38 8 3t B AL B0 7 S Al 3 1 5 B
SECHAEUR AT E WA RE . LBt S Y
AAEHUG g 3 B, TF 8 A [ L2 i 3 12 ml A7 4%
RELHI 24 Y R A9 WC T 2 A o 5 A T 7 ) AR R A B
Pl s Sy AR LAY S R T P AR 3 07 P 2 3t B R Al
LI DT I B AR B R AR o R A

2.1

Fatr . K H ADAMS 15 B AT HLL A E 3 B o Rk
RT3 X AR A 2o A2 DT 4 8 A 14 5% i), 3 5 DG i 43
BT At 7 AN () ATL 2L 7 0 3R B8 T A A o A A0 %8 ) i
WA ALFY = AR G A ADAMS #44 v, LAHLZE
AR B o FIARAE AR £ ﬁwﬁ?l%,:& T AL
B A BT . 45 55 Br 22 50, L4 i 3 12 4 03] 32 B
0.1.0.2,0.3.0.4.0.5 m/s, AR AH IR HEHL 80 mm ., 2L
B S A N N T S S 5 i B R SV =R 7
R 5% W) LA K A 3 7 B R S PR L 45 SR fn 3 2 P,
e 2 v HL SR BLAL AT TR o RAR A AR R S
T A AL H AR B B A R DL K v B Bt
Wi AD % ffi ke S59ANAE  RVALZH 1 3E 56 B o 03K AR A5
B AR ML T AE v SR A 2 SR
b JC 52 m . Fk RE B B W BE R H 3R e AR B
—9.8"~14.5° FE W BT BT 7 I E A el 11,7 %,
G 2 SRR R P 0 SR . A BT TR AR 3R AT AT
Bl f/0 SN 200 A VG fc 41 4 st ok 4l 030 3k 31
=LA 1.3 mm,W S 10 mm, YFAE RN T
o AR I A I O S R s AR A AR K T I
DT B SRR A 03 O AR A R L AR A S fE DG e A
T AL B A A R 22 A RS e
FEW 53 BT 2 24 f /o — 58 B 3 IR [R) AR A0 R AN [ ML 41



114 I P N = %36 &
F 2 HLLE T B0 AE 5T 2 X S AE 1 RE R R i
Table 2 Effects of velocity and planting frequency for transplanting performance
A AR AT AR AD %% ko
P . ) FREE /mm
o/ (m/s) T8/ (Bk / min) di A/ % Range of
: Feasible range f/ Bk /min) A/mm W/mm o/ () Percentage of : .
. . transplanting
of transplanting rational degree .
spacin
frequency for crank AD pacing
0.1 15~25 20 1.3 10 —9.8~14.5 11.7 240~ 400
0.2 32~49 40 1.3 10 —9.8~14.5 11.7 245~375
0.3 48~175 60 1.3 10 —9.8~14.5 11.7 240~375
0.4 64~100 80 1.3 10 —9.8~14.5 11.7 240~375
0.5 80~124 100 1.3 10 —9.8~14.5 11.7 242~375
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R A W o35 R R TE AR AR AT A R £ P Al A+ B+ 5 25 A1 H 5 W) 58 B . Note: Feasible range of transplanting

frequency refers to the range that met the demand of transplanting with specific speed; Optimal transplanting frequency refers to

the frequency that gained optimal transplanting trajectory;A refers to deviation of optimal transplanting trajectory between diving

and unearthed; W refers to width of vertical direction with optimal transplanting frequency.
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Fig.10 Transplanting trajectory given by high-speed photography
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Field test of transplanting mechanism
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Table 3 Burrowing effect of transplanting mechanism
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Parameters matching and trajectory analysis of transplanting
mechanism for rapeseed pot seedling

ZHANG Zhao' LIAO Qingxi'? XU Bo' HU Xianpeng'

1.College of Engineering s Huazhong Agricultural University ,Wuhan 430070,China ;
2.Southern Regional Collaborative Innovation Center for Grain and Oil Crops in China ,
Changsha 410128 .,China

Abstract Transplanting is a sensitive and precise operation affected by structural parameters of the
mechanism and tractor rotating speed fluctuation during operation. A model was established to detect
transplanting mechanism by using ADAMS. Parameters matching and trajectory analyses of structural
parameters and working parameters were investigated and corresponding tractor velocity v and planting
frequency f range were determined. The results showed that the exact length of transplanting arm and
driven transplanting arm were 300 mm and 305 mm, respectively. The length of connection rod having
greater affect on transplanting performance was 95 mm with the locus height of 225 mm. The optimal
matching combination was obtained when f/v was 200. The corresponding feasible planting frequency
range increased proportionally with tractor velocity. There was good adaptability in the range between
240 mm and 375 mm transplanting spacing for transplanting mechanism.Results of high-speed camera
test indicated that the actual moving track was consistent with the theoretical one. The results of field tri-
als showed that qualified percentage of the depth and length of the hole were 90.7% and 84 % with the
coefficient of variation being 7.1% and 6.6%, respectively. It can meet the demand of transplanting
process of the seedling.It will provide a reference for the adaptability of field operation.

Keywords rapeseed pot seedling transplanters; transplanting mechanism; parameters matching;

trajectory analysis; ADAMS
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