HIOIRAIARIBENJ. of Biosystems Engr.)
Vol. 29. No. 3, pp. 251 ~260 (2004)

Z2i08 0jAlg 2Bt 2%

<

= s

Development of Robot Hand for Transplanting Plug Seedlings
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ABSTRACT

As a basic experiment for robot hand for transplanting plug seedling, the experimental robot hand system which moves up and
downward vertically, and allows hand blade to open and close was made. The system was constructed with the robot hand
mechanism, the tray, the plug seedling, and the measuring equipments. The penetrating force and holding efficiency were
analyzed according to the soil moisture and the variation of hand blade angle.

The highest holding efficiency could be obtained at the penetrating angle of approximately from 0 to 0.36 degree and at the
moisture content of soil from 71% to 75%. The external force acted on the robot hand should maximum force when the robot
hand was penetrated to soil, minimum of approximately 30.4 N when the penetrating angle was 0° and moisture content was
66~70%. It was increased with increasing or decreasing the penetrating angle from O degree and also with increasing or
decreasing the moisture content of soil from 66~70%. For optimal design of the robot hand and manipulator, the external force
acted on robot hand had to be based on the returning force of soil, when the robot hand was penetrated to the soil. In
consideration of safety ratio, the appropriate external force seemed to be 39~49 N,

Keywords : Robot hand, Transplanting, Plug seedling.
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Fig. 2 The schematic diagram of robot system.




Fig. 3 The photo of robot hand developed.
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Fig. 4 The face cam developed.
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Fig. 5 The hand zig with hand blade.
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Fig. 6 The three view of the hand blade.
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Fig. 8 The mechanism of robot hand.
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Table 1 The specifications of robot system
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Item Specifications Model Manufacturer
Stepping motor & 200w, 100V, PENTASYN 103-7501-70H2 SANYO
motor driver 200W, 100V, PPM-BA-5601
Motor controller 2 axes controll STP-2M(PC) CONTEC
/O 8 channels
A/D converter 16 bit, 8 ch ACL-812PG ADCLONE
PC CPU 2.1GHz Pentium IV Samsung
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