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Drawbar Pull Characteristics
of the Four-Wheel-Drive and the Two-Wheel-Drive Tractors
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Fig. 1. Dimensions of tractor at horizontal and inclined position.
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Table 1. Dimensions of gravity center of
tractor

Parameter Without operator With operator

a (mm) 1550 1550 1550 1550

b (mm) 550 550 550 550
¢ (mm) 145 145 145 145
7 (mm) 550 550 550 550
7, (mm) 310 310 310 310
6, (rad) 0.125 0.125 0.125 0.125
6, (rad) 0.258 0.258 0.258 0.258

W (kgf) 1190 1190 1265 1265
F (kgf) 361 361 368 368
h (mm) 800 975 880 980
F, (kgf) 347 343 343 340
6 (rad) 0.19 0.306 0.242 0.31
z (mm) 636 636 610 610
y (mm) 61 52.8 92 87
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Fig. 2. The hardness of tested field.
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Table 2. Specification of tractor

Tractor model 23PS

Drive mode 2WD 4WD

Ballast Total static load  1120kgf
Front static load 360.53kgf
Rear static load  759.47kgf

Tyre size Front 6-14-4PR
Rear 9.5-24-4PR

Wheel base 1550mm
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Fig. 4. The relations between drawbar force and slippage, rear axle torque.
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Fig. 5. The relation between drawbar force and
traction efficiency with two wheel drive
on asphalt and the field.
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Fig. 6. The relation between fuel consumption
and drawbar force.
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Summary

The drawbar-pull characteristics of the small sized tractors with the 4 wheel-drive- and 2 wheel-drive-
modes, were comparatively investigated both on the asphalt pavement and on the test field.

1. On the asphalt pavement, the maximum drawbar force was obtained at the second gear, which on the
test field it was obtained at the first gear. The drawbar force of the 4WD-mode was 1.4 times as large as that
of the 2WD-mode, and, in both of these modes, the drawbar-force on the asphalt pavement was 1.15 times as
large as that on the test field.

2. Both on the asphalt pavement and on the test field, the maximum drawbar horse power was obtained at
the third gear. The drawbar horse power of the 4WD-mode was 1.4 times as large as that of the 2WD-mode on
the asphalt pavement, and that of the former was 1.6 times as large as that of the latter on the test field.
Moreover, the drawbar horse power on the test field began to decrease out of the maximum point for more dras-
tically than that on the asphalt pavement. ,

3. Both on the asphalt pavement and on the test field, the slippage in case of the 4WD-mode was far
smaller than that in case of the 2WD-mode. Provided that the slippage was the same, on the asphalt pavement,
the drawbar force of the 4WD-mode was about 2 times as large as that of the 2ZWD-mode, and on the test field
that of the former was about 2~3 times as large as that of the latter.

4. Under the same drawbar force, both on the asphalt pavement and the test field, the rear axle torque of
the 2WD-mode showed nearly 50% of that of the 4WD-mode in the value.

5. The maximum tractive efficiency showed the high percentage of 95 on the asphalt pavement, showing some-
what moderate percentage of 67 on the test field.

6. Fuel-consumption showed almost the same value both on the asphalt pavement and on the test field with
regard to the both drive-modes. When the comparison was mode in the cases in which the drawbar force was

equal, the fuel-consumption was noted to be increased with the increasing of the main gear ratio.



