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ABSTRACT: The mobility of tracked vehicles is mainly influenced by the interaction between the tracks and soil. When the track of a tracked
vehicle rotates, there will be a slip effect between the track and the soil, which creates a track shear force and the vehicle’s driving force. In this
paper, the modeling of a working tool such as a trenching cutter and a tracked vehicle that is the lower frame of a track-based operating robot
was performed. In addition, a numerical simulation was executed to verify the performance of the design objectives and the motion characteristics

of the combined system.
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Fig. 1 3-D illustration of the tracked vehicle

Table 1 Specifications of the tracked vehicle model

Items Size [mm]
Dimensions (Z, X Wxh) 5800 x 3495 x 2290
Track tread (B) 2595
Track width (D) 900
Contact length of track (Z) 5000
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Fig. 2 Force diagram on a tracked vehicle
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Table 2 Definition of variables

Variables Description

The proportionality constants with dimensions of
force (representing tool geometry and rock properties)
l Chipping depth of cutting bit

k,

n? "t

r Bit radius of tool cutter

<

Transverse speed
Belt speed
Belt angle
Number of active cutting bit
Cutting depth
Number of cutting track
Longitudinal bit spacing
The coefficient of shape tool cutter

N oy 3 oA =2 e =

T & AthMalcolm, 1978).
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Fig. 4 Tractive thrust # and normal reaction V of trencher
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Table 3 Simulation of linear motion on trenching

1) H, v, V. Torque
[] [N] [N] [m/s] [Nm]
15 0 0 0.56 6682
30 51671 30980 0.08 26606
45 107390 30683 0.08 48907
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