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Simulation of Field Profiles as Sources of Tractor Vibrations

Akira SAsA0, Shunzo ENDO
(Laboratory of Agricultural Machinary)

As a series of studies of ride comfort on a tractor from vibrations point of view,
this paper discussed the methods to calculate the profiles of field surface where power
spectral density (P. S. D) was given and studied the propriety of calculated profiles
for analysis of tractor dynamics by digital computer s1mu1at1on

The results are summarized as follows.

1) The profiles were calculated by two methods, that is, the moving average filter
method (MA-filter), and the autoregression filter method (AR-filter). By either
method, a good result was obtained in case of 2=25~30 (% :the number of
sample of P. S. D). And the MA-filter method gave a better result than AR-
filter.

2) We used the simulated profiles as input data of dynamic model of tractor and
calculated vertical acceleration of the center of gravity (C. G) and seat of tractor
by digital simulation. In each case a fairly good agreement was obtained between
experimental results and calculated results.
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Fig. 1 Profiles of the measured and simulated field surface
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Fig. 3 P. S. D of field surface
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Fig. 2 P. S. D of field surface
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Fig. 4 Dymanic model of tractor
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Table. 1 List of Standard Conditions

Physical Dimensions (cm) Damping Coefficients (Kg-s/cm)

I; 117.0 Cy 1.3

Iz 76.0 G 2.84

d 25.0 Cs 0.82

Mass (Xg-s%/cm) Spring Rates Xg/cm)

M, 1.82 k; 152.0

M 0.0612 ke 271.4

Inertia Moment (Kg+cmes?) ks 19.72
I 11,000
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Fig. 5 P. 8. D of vertical acceleration of C. G (a) and seat (b)
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