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Theoretical analysis and experiments of transplanting mechanism of
chain-clamp transplanter for rapeseed seedlings

YUAN Wen-sheng, JIN Cheng-gian, WU Chong-you, HU Min-juan

(Nanjing Research Institute of Agricultural Mechanization, Ministry of Agriculture, Nanjing 210014, China)

Abstract During rapeseed seedling transplanting by chain-clamp transplanter, the seedlings are easy to go lodging,
which reduces the quality of transplanting. To solve this problem, transplanting mechanism of chain-clamp transplanter is
analyzed in this paper. Firstly, the structure of chain-clamp type transplanting machine is specified, and the working
principles of transplanting components are analyzed. Secondly, Motion characteristics of rapeseed seedlings during
planting process are analyzed. According to the analysis, absolute motion trajectory of the clamping part of seedling
clamp is cycloid, locus of seedling root part is trochoid, and the upper part is a short cycloid. This suggests that
seedlings have displayed forward tendency. Tests show that, for tall seedlings like rapeseed seedlings, the forward
tendency reduced the vertical degree and standing rate. In order to find the method to solve this problem.comparative
tests of three kinds of circumstances are carried out, which are dropping seedlings in zero speed position, advanced
position and lagging position. The results show that chain-clamp dropping seedlings at 5 degrees before zero speed
position bring a better vertical degree and standing rate for seedling than in zero speed position,and much better than
that in 5 degrees behind zero speed position.
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Fig. 1 Structure of transplanter with chain-clamp

planting apparatus
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1. JF ¥4 #% Furrow opener; 2. Bty 32 3 %% Seedling
clamp;3. B + 81 JE % Soil covering and pressing wheel;
4. F4E% The lower sprocket; 5. §f 45 Chain; 6. |- #f %
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Fig. 2 Structure of transplanting mechanism
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v, Forward speed of transplanter; «, Angular
velocity of the clamp around the sprocket center point;
Rk »Gyration radius of gravity center K of the seedling
relative to the center of lower sprocket; R;, Gyration
radius of seedling roots relative to the center of lower
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Fig. 3 Seedling locomotory track
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seedling; v, Forward speed of transplanter.
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Fig.4 Seedling velocity profile

3 wEEitEE

3.1 MHRRITAR

Sy IR v e B A I 8] B v 9 )R 8 3 AR HF 5
Fi Hh 7 e oA B 3k e R R IR A T SR
FERTAE R « (1B 5) o TEMUMAA o AR T BB
il Bk B A T (0TI BB A T IR S PR 18 LN b AT
L S AT B A ST R D R S A AT
TR T R T R Fomm K, )
Hb R TR AR EE S A [ 3 ok BT R R R
(1) 205 JL T 1) 95 2 10 14 1 B8 o (8 0 0 1 0 R I 1) 07
R HERT LLGE AL T I8 4% R 0 IR 3 2k 7R P9 R A T E

AR 20 TR A «=5". 50N T 5 xF
LRGSR A i — 4 o= —5", RIS 5 57k
T FF Vg R AR AR N AE 4 5 55 — 4 o= 0 #EAT R ik
5. HRHT 54 A IS 5T 2 R E IR T R e R
T8 JE AT 3 5 45 R DG EB A 43 ) R AT O T L BT
BB R ML b, 72 A R AR 2% 1R 43 ) AT B R
R .

v, B BT 2E L 5 o P JCTE RTS8 L A RS
v, Forward speed of transplanter;a, Advance angle relative to
the vertical position when clamp is opened.
1. P4 %% Furrow opener; 2. 1 9235 4% Seedling clamp;
3. Y& Holding slideway.

5 RENMHTEER

Fig.5 Structure of transplanting mechanism
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Table 1 Angle of release and seedling perpendicularity experiment data
BT /) MR RME  ARGHEE BIUREE RRE/N HEBHKE/ X R/ %
Seedling release Total number  Number of Number of  Number of Excellent Qualified Lodging
angle of seedlings  well planted qualified lodging rate rate percentage
5 120 54.7 59.0 6.3 45.6 49. 2 5.3
0 120 50. 3 62.3 7.3 41.9 51.9 6.1
—5 120 47.0 63.7 9.3 39.2 53.1 7.8
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