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SUMMARY

The torque loads acting on the input shaft of the transmission and final driving shaft of the tractor having

a cage wheel attached to the driving tires as a traction aid were measured during the rotavating operations in

a poorly drained paddy field. Using the measured load data load spectra were constructed. Effects of the

design parameters of the cage wheel on the load characteristics were also analyzed. The torque load exerted

on the input shaft decreased as the diameter of the cage wheel increased and increased as the rotavator speed

increased. The torque load exerted on the final driving shaft increased as the working speed of the tractor

increased and decreased as the rotavator speed increased. The torque load on the final driving shaft with the

cage wheel were greater than those without the cage wheel.
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Fig. 1 A view of cage wheel attached
to driving tire of test tractor.

Table 1 Specifications of used tractor

Item Specifications
Model TA4140

Rated power/speed 41 ps/2600 rpm
Wheel base 1920 mm
Weight 17.1 kN
Tire[F/R} 8-18 4PR/13.6-28 6PR
Gears[F/R] 16/16

PTO gears 4

Table 2 Specifications of used rotavator

Item Specifications
Model DWI165GS
Type Side drive
Operating width 1,650 mm,
Operating depth 150 mm
No. of blade 36

Weight 3.7 kN
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Fig. 2 Cone index measured at test field.

Table 3 Soil properties of test field

Parameters Value
Soil type Sandy clay loam
Cohesion (kpa) 11.9
Internal friction angle, (deg) 17.5
Adhesion (kpa) 438

Soil metal friction angle, (deg) 104

Moisture content (% d.b.) 40.7
Liquid limit (%) 56.6
Plastic limit (%) 40.7
Specific weight 26
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Table 4 Dimensions of three cage wheels
used for load measurement

Diameter Width Lug pitch Lug angle
(mm) (mm) (mm) )
1182 300 232 45
1182 300 310 45
1222 300 240 45
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Fig. 3 Load spectra of input shaft with

gear M1P1.
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Fig. 4 Load spectra of input shaft with

gear M1P2.

—»—Tire

——P240_D1222
—— P310_D1182
—e—P232_D1182

08

Torque ratio

04

1.E+04 1.E+05 1.E+06 1E+07 1.E+08
No of cycles

Fig. 5 Load spectra of input shaft with

gear M2P1.

—232—



Alo]x] HE o] &¥

16
1.2
k]
©
5 08
3
g
8 - Tire
—~ P240_01222
04 — P310_D1182
— P232_D1182
O 1 1 i
1.E+04 1.E+05 1.E+06 1.E+07 1.E+08
No of cycles

Fig. 6 Load spectra of input shaft with
gear M2P2.
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Fig. 7 Average of magnitudes of torque
load cycles acting on input shaft.
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Fig. 8 Average of means of torque load
cycles acting on input shaft.
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Fig. 9 Load spectra of final driving shaft
with gear M1p1.
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Fig. 10 Load spectra of final driving shaft
with gear M1p2.
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Fig. 11 Load spectra of final driving shaft
with gear M2p1.
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Fig. 12 Load spectra of final driving shafts
with gear M2p2.
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