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Forces acting on the hand tractor mounted with a rotary tiller.
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Fig. 2. Dynamic model of a hand tractor.
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Table 1. Parameters and its values in dynamic model of a hand tractor.

RT R—F i B
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e EXEIERBIR A (XEHF) SMEERERK 400.00 | Nes/m
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v EREh s - TR (YEAR) SRR 687.25 | Nes/m
m i EE 342.1 Kg
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hp EXEhEim o & B COEREEM 0263 m
7 EX B EER OB RIEE 0.283 m
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Fig. 4. Simulated accelerance in the vertical Fig. 5. Simuiated accelerance in the forward
direction. direction.
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Fig. 6. Measured accelerance in the vertical
direction.
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direction.
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Summary

This paper is intended to analyze the dynamic characteristics of a hand tractor by constructing
its dynamic model and performing vibration experiments.
The main results are as follows ;

(1) The dynamic model of the hand tractor was constructed. This model has an equivalent
spring and a dashpot at the driving wheel in forward and vertical direction, respectively.

(2) The functions of frequency response between input and output were obtained by solving the
dynamic equations of the model.

(3) The simulations of the functions of frequency response were performed by substituting into
the equations obtained from the analyses of frequency responses. Consequently, the peaks of the
functions of frequency response were observed near 56Hz and 2Hz in cases of vertical and forward
direction, respectively. These values are almost equivalent with the frequencies of the equivalent
spring constants in the vertical and forward direction of the hand tractor’s wheel, respectively.

(4) The results of the vibration experiments for verification of the dynamic model were shown to
be almost the same as the results of simulations of the functions of frequency response.
Consequently, the dynamic model of the hand tractor constructed in this paper may be used in
the analyses of the hand tractor’s dynamic stability.



