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Design and Experiment of Automatic Carrying and Replanting
Device for Both-root-cut Grafting Machine

TONG Junhua'® YU Qingcang'®> PAN Jinhui' YANG Taiwei' DING Yuhua'
(1. Faculty of Mechanical Engineering and Automation, Zhejiang Sci-Tech University , Hangzhou 310018, China
2. Key Laboratory of Transplanting Equipment and Technology of Zhejiang Province, Hangzhou 310018, China)

Abstract; Both-root-cut grafting is a new method in seedlings grafting, which can result in a greater
production in a longer harvesting period. In order to improve the automation level of grafting process,
especially the current situation of grafted seedlings relying on manual carrying and artificial replanting, a
mechanism of automatically carrying and replanting both-root-cut grafted seedlings was developed. The
working principle of newly designed handling and replanting was introduced. The simulation and
kinematic analysis of key mechanisms were carried out. Experiments of grafting seedling area statistics
and automatic carrying seedlings were conducted in laboratory, the results showed that the success rate of
carrying seedlings was up to 94% and the average time of carrying was 2.5 s, while the clamping
mechanism was located at the lower end of the clip. Pressing experiment of three levels and three factors
was designed to deal with the following conditions: the drilling hole diameter, the depth of punch and the
suppression scheme of the grafted seedlings. While the hole diameter, the depth of drilling, and the
pressing block was 10 mm, 15 mm, and a cylinder with lower surface separately, the effect of
experiments was the best. Under this condition, the comprehensive success rate of grafted seedlings was
up to 92% , and the average time of replanting was 2.5 s. The experimental results showed that the
automatic carrying device and the replanting device can be well matched with the grafting machine. And
they can improve the automation level of the grafting process.
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Fig.1 Structural diagram of automatic carrying and
replanting device for grafting
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Fig.4 Working process of automatic handling mechanism
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Fig. 6  Structural diagram of pressing mechanism
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Fig.8 Structural diagram of drilling mechanism
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Fig. 9  Working process diagrams of automatic replanting mechanism
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Tab.1 Experiment results of clamping area statistics

E i O
(-5,-2] (-2,2] (2,5)
FEAS B 17 68 15
L il / % 17 68 15

) oy F AHAT SR A 32 % 1 T4 i D A o ) XA 0
B o T S HRIG R B Y Bl R R B s AL
R BB Fe e BT WIS B 0F 3 o i 432 e B DX I i
Bl AT e Fp iz 15, Gt s R a1l
s o Herb, 3 M 4 Sl B DX dR 0 B 12 45 50 B
WP 12 JirR A B R e A

iz T DA e LA e R IR A v e G R K
P BAREALE . HP R HUR K 20 0l e R I
(9 A B WL i 50 53 A R b 4L s
AR o BRI R B W B B R R O
s 45 AU MR R BLSIRAS A BEAR 22 /0 T 15°
B Tl A ZE AT BOAT 32 BB I 2 450 5 0 R



64 o ML O % R

2017 4

BILL IR 2 s B
Fig. 11

Automatic carrying mechanism
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Tab.2 Success rate of seedling carrying
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Tab.3 Experiment design and results of seedling pressing
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Tab.4 Data analysis of pressing experiment

L& TR BE R YO IR

Y, /% 175.0 225.0 205.0
Y,/ % 260. 0 215.0 215.0
Y,/% 230.0 225.0 245.0
./ % 58.3 75.0 68.3
¥y /% 86.7 71.7 75.0
¥y /% 76.7 75.0 81.7

R 28.4 3.3 13.4

#2010 mm , FTALIREE N 25 mm , F5T 3 O 36F 53 4 1T
B e AT A (I Y ) ik, [ SRl s 200 d o,
F SR Rt w0 95%
3.3 [EEMAAE LI

TE b IR S BT 26 10 R, X [0S ML R A7 I 4
F A [ R B TR AR AR o I A [ R R A R
AR 2 A B Bro BRAR B BOR A I Zh ) 58 s 98 9
A UG MU e 15 058 42 v 5 B 4 v TSI A A D5 IR
VI A A BT BE B, SEAT A BE i 25 AN g 2075
[ E VIR PE I N 33 AL /i
Js B B2 3 40 7 s o 5 B 1 A T

(1] SR AL A A AT 8 A0 R Oy < B L T Rs AL
P R AL B, U L IR B AT e i T AL R
b, A6 6 L 2 3% 5 K P AT R Bl R A7 B A
b, A 8 B B R o — R T R B 4 o e R Y
I P B BT MR ALY B TR R A S AL AR
B — R IEAT RN . A 14, 0 100 BRI F 1
MR AP TR EAT 1) B AU R IR

Sl AW AL S S B AR A R A 5 B
No

Pl 14 dek kv SRR A ol 0 3K
Fig. 14  Automatic replanting test for grafted seedlings
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Tab.5 Replanting experiment results of grafted seedlings
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