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Design of the End-effector for Plug Seedlings Transplanter
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Abstract

With the aim to solve the problem of seedlings damaged and inefficiency of plug seedlings
transplanter, the end-effector was redesigned. According to the actual operational requirements,
SolidWorks was used to design the virtual prototype of end-effector. COSMOSMotion was used to analysis
trajectory of mechanical finger and COSMOSWorks was used to analysis finite element model of matrix.
It showed in motion simulation experiment that the horizontal displacement of the mechanical fingers was
mainly affected by the slider displacement ( Ah) , while the vertical displacement was mainly affected by
the initial angle (o) the mechanical fingers insert in. The forces generated by mechanical fingers
distribute in the matrix block edge and won’ t damage the seedling stems. The experimental results
showed that the success rate of transplanter was 95.76% , the rate of seedlings damaging was 3. 06% ,
and it could meet the operational requirements of transplanting.
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Fig. 1  Structural diagram of plug seedlings transplanter
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Tab.1 Motion simulation results of end-effector

T FAG L JF LA /mm x mm X mm 0/(°) L/mm o/(°) Ad;/mm Ad,/mm Ady/mm Ad,/mm L'/mm
5 x10 45 x30 x50 8.53 30 5~15 8. 66 6.93 ~6.92 1.1~2.7 0.88 ~2.20 16. 14 ~16. 16
6 x12 40 x28 x50 6. 84 25 5~15 8. 66 6.93 ~6.92 1.1~2.7 0.88 ~2.20 11.14 ~11. 16
8 x16 30 x15 x50 8.53 18 5~15 8. 66 6.93 ~6.92 1.1 ~2.7 0.88 ~2.20 4.14 ~4.16
5 x10 45 x30 x50 8.53 30 15 ~30 8. 66 6.92 ~6.13 2.7~4.8 2.20 ~3.80 16.16 ~17.74
6 x12 40 x28 x50 6. 84 25 15 ~30 8. 66 6.92 ~6.13 2.7~4.8 2.20 ~3.80 11.16 ~12.74
8 x16 30 x15 x50 8.53 18 15 ~30 8. 66 6.92 ~6.13 2.7~4.8 2.20 ~3.80 4.16 ~5.74
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