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Design and Experiment of Transplanting Device with Variable
Row-spacing of Rice Potted-seedling Transplanter

CAI Jinping'”* LIU Muhua'® XIAO Liping'> LIN Jinlong'?> YE Yangyang' YANG Hongfei'
(1. College of Engineering, Jiangxi Agricultural University, Nanchang 330045, China
2. Jiangxi Key Laboratory of Modern Agricultural Equipment, Nanchang 330045, China)

Abstract; As the existing rice pot seedling transplanter with fixed row-spacing failed to meet the
agronomic requirements of rice transplanting with different row-spaces in the double cropping rice area in
south China, a kind of pot seedling transplanting device gearing to the need of variable row-spacing
transplanting was accordingly designed based on the existing walking type rice transplanter. Firstly, the
optimal pulling angle of pot seedlings and the location of picking and falling determined the trajectory of
pot seedlings, and the kinematics model of connecting rod mechanism of picking seedlings was
established, the design of the mechanism model was optimized with the help of Matlab. Secondly,
according to the motion parameters of the connecting rod mechanism and the motion requirements of the
clamping motion posed by the dropping posture of the pot seedling when it was being thrown ,the CAM of
the clamping motion control was designed, and the motion simulation was carried out to analyze the
synchronism of the movement between the connecting rod mechanism and the clamping motion. Then,in
order to maintain the consistency of the time when the pot seedlings fell into the paddy field after passing
through the transmission tube to ensure the uniform plant spacing during transplanting, the wall inclination
angle of the key parameters of the transmission tube was theoretically analyzed and designed. Finally,
transplanting experiments were carried out with different seedling speeds and row-spacings, and the
average successful rate of seedling extraction reached 89.96% and the average inverted seedling rate was
3.45% , indicating that the device had a good transplanting effect and could be applied to the
transplanting of rice pot seedlings with variable row-spacing.
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Fig.2  Schematic of rice pot seedling transplanting

process with variable row-spacing
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Scene of transplanting experience

Fig. 11
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F7HE 300 mm B F B3R 2. 8% , ST H {5 R
3.45%

3 A R e 45 SR — 20 AT, S Rk g
P b, S R R AR 1 B0 AR AR AT EE R A AOR R
U TSR BB, SR MR SN T
b WA S g ik 1+ R %, S BORE 2 7 OR I
1o BEAE BT AL % o 0 B2 &, BT L) 2B T
W, S 2 3B B 0, 7 B TR R B LT B
BLIIER R XS B0 T N RS
Je T A AR B R , FEE R TIERY
I/ B T ERIBA B v T T A T R A I R
KBBCRVR3 EE WIS, D80 INER B AR BRBEE , DT 3
IIME VA8 G e 301G R e e 4 R B8 et i e
PN ML IZ B S8, B v TR e B T B G B
s AU T T R TR I TR A 5 DR/ N EE AR TR B, S
ZNVNSET ) NTTR AN R = N e o 54

F2 HEER
Tab.2 Test results

L2371V 1THE/ s 29X 29X SEBREX PN [ BRI I Rk
(remin~") mm RE 4 /% T A 4 IR/ % R/ % 12/ %
60 230 140 25 17. 86 115 5 5 95. 65 4.54 91. 30

60 265 140 27 19.29 113 7 4 93. 80 3.77 90.27

60 300 140 32 22. 86 108 6 3 94. 11 2.94 91. 67

75 230 140 26 18.57 114 11 4 90. 35 3.88 86. 84

75 265 140 31 22. 14 109 10 3 90. 83 3.03 88.07

75 300 140 34 24.29 106 12 2 88. 68 2.13 86.79

90 230 140 27 19.29 113 16 4 85. 84 4.12 82.30

90 265 140 30 21.43 110 15 3 86. 24 3.30 83.63

90 300 140 33 23.57 107 17 3 84. 11 3.33 81. 31
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(3) X R AR 2 B UEAT T H AR 56, LS Y HU
BLENZEIA 89. 96% VI % 3. 45% , RWIZHE &
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