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Main Title Vibration Analysis for Rubber Crawler Vehicle
Sub Title Experiment_at_Kyushu_Univ

File Name C:¥VB¥CBD_ I 6¥DATA¥I KYU 2.CDT

Model Number 1

Number of Arrangement Pattern 2

Number of Track Roller 8

Lag Pattern Parallel

Number of Lag Pattern 0

Width of Two Lags 0.084 | m
Calculation Start Time for Simulation 0ls
Calculation End Time for Simulation 4|s
Number of Simulation Sampling Point 400

Number of MEM Samp. Point (from Last Point) 64

Max Frequency for MEM Analysis 10 | Hz
Number of Dynamic & and ¢ 16
Dynamic Spring Constant a0 1106924.94 | N/m
Dynamic Spring Constant al 238077.01 | N/m
Dynamic Spring Constant a2 —9848.31 | N/m
Dynamic Spring Constant bl —36690.89 | N/m
Dynamic Spring Constant b2 —28533.43 | N/m
Viscous Damping Constant c0 5176.38 | N - s/m
Viscous Damping Constant ¢l 486.878 | N - s/m
Viscous Damping Constant ¢2 30.4503 | N - s/m
Viscous Damping Constant dI —47.9526 | N - s/m
Viscous Damping Constant d2 —6.06 | N -s/m
" Frequency 9| Hz
Phase 0| rad
Phase Between Right TR and Left TR 0| rad
Horizontal Distance from TR 1 to G 0.3415 | m
Horizontal Distance from TR 1 to 1 0lm
Horizontal Distance from TR 1 to 2 0.21 | m
Horizontal Distance from TR 1 to 3 042 | m
Horizontal Distance from TR 1 to 4 0.63 | m
Mass of Rubber Crawler System 590 | kg
Moment of Inertia of RCV for Pitching 116 | kgm®
Moment of Inertia of RCV for Rolling 60 | kgm?®
Treadof RCV 0.69 | m
Horizontal Distance from G of RCV to Left TR 0.345 | m
Horizontal Distance from G of RCV to Right TR 0.345 | m

%RCV —Rubber Crawler Vehicle, TR—Track Roller, G—Center of Gravity
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Summary

Vibration characteristics of agricultural rubber crawler vehicle vary depending on the

center of gravity, mass, moment of inertia, location arrangement of track rollers and

dynamic spring constant and viscous damping coefficient of a rubber crawler and so on.
Especially, location arrangement of track rollers and center of gravity are important de-
sign factors in order to reduce machine vibration.

In this study, analytical simulation based on the dynamic 3-D model of a rubber
crawler vehicle driving on a solid horizontal surface was performed in order to assess

the effects of arrangement of track rollers and the center of gravity on vibration charac-

teristics of rubber crawler vehicle. As a result, it was certified that vibration character-

istics of rubber crawler vehicle were significantly influenced by arrangement of track
rollers and the center of gravity. Especially, as center of gravity deviates from center
of crawler’s ground contact length to forward or backward, machine vibration increased

and this tendency was remarkably in the arrangement of four track rollers compared

with five track rollers. Therefore, it is necessary to consider the vibration characteris-

tics of rubber crawler vehicle due to deviating of center of gravity at designing of loca-

tion arrangement of track rollers.



