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Abstract

This article presents the results of trajectory analysis and balancing design on a
four-bar rice transplanting mechanism using commercial software ADAMS. Firstly, it
was found that the tip trajectory of the seedling needle varied with different patterns,
according to each link. This information is useful for future research on trajectory
design. Secondly, a counterweight was implemented on the crank to reduce the shaking
force. It was found that the counterweight for optimal balancing should be placed on
the opposite side of the crank, regardless of the objective function defined by the
averaged, root-mean-square, or maximum value of the shaking force. Moreover, the
same conclusion also applied to various speeds of the crank. A new index was then
proposed to represent the optimal solution of the balancing problem. The index is the
product of the counterweight mass and the distance of its center-of-mass to crank joint
(equivalent to the first moment of the mass). This result dramatically simplifies the

design of the four-bar balancing problem with single counterweight.
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300 89226 14629 -1.105 26.655 14660 -3.6180 12623  1.4614 -3.6631
o= my

rpm my(kg) my(Kg) my(Kg)

60 0.3588  1.4631  1.0804  1.4707 0.5168 1.4584
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