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Fig.2 Relations between shear resistance 7 and amount of
slippage j for various normal pressure p (Asphalt
pavement, Equilateral trapezoid rubber grouser of L=3
cm)
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Table1 Pavement-track system constants

" Grouser L Jm

Pavement Type (cm) fa fo (cm)
Rectangular 3 10.920!0.916}1.087
5 10.980i0.949!0. 489
Asphalt 2 1.134(1.010(0.662
Equilateral| 3 |1.217/1.026]0.561
trapezoid 4 11.200/1.081i0.686
5 |1.259]1.037[/0.393

Fig.3 Several forces acting on the two track belts at driving (4=)
and braking (<=) state on sloped pavement road
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Table 2 Vehicle dimensions of small tractor

Vehicle weight W 40.0 kN
Width of track belt B 50 cm

Contact length.

of track bqlt D 170 cm
Mean contact pressure pu}l 23.0 kPa
Radius of front idler Rs 25 cm
Radius of rear sprocket Re 25 cn
Radius of track roller B 4 cm
Height of grouser H 6.5 cm
Grouser pitch Gp| 14.6 cm
Eccentricity of gravity
. e 0.00

center of vehicle
Height of gravity
center of vehicle be 50 cm
Distance between central
axis of vehicle and

fa 120 cm

point acting effective
driving (or braking) force

Height of point acting

effective driving ha 30 cm
{or braking) force

Rotation speed of track .

belt at driving state v 100 cm/s
Vehicle speed at

braking state V.| 100 cw/s
Initial track belt tension Ho| 1000 kN
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Fig.4 Flow chart to calculate the traffic performances of flexible tracked tractor running on sloped pavement road
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Fig.5 Relations between optimum effective driving and
braking force Tuops and contact length of grouser L (8=
0 rad)
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TRAFFIC PERFORMANCES OF A TRACTOR CARRYING UP AND DOWN ASPHALT

PAVEMENT ROAD
Tatsuro MURO, Ryoichi FUKAGAWA and Soichiro KAWAHARA

" To investigate a most suitable grouser shape to obtain a maximum optimum effective
driving and braking force, the tractive and braking performances of a 40 kN rubber
tracked tractor carrying up and down the asphalt pavement road of various slope
angles have been analysed. As a result, it is clarified that the most suitable shape of
rubber grouser is equilateral trapezoid type of contact length 5cm and the effective
tractive effort and the effective braking force decrease with the increment of slope
angle, and the normal contact pressure tends to increase toward the rear part of track
belt for larger slope angle at driving state and vice versa at braking state.
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