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Dynamic Simulation of Tracked Vehicle Vibration System Based on
Three-dimensional Road Surface Spectrum Model

MING Bo, YANG Jie, JIA Jin— feng
(Armored Force Engineering Institute, Beijing 100072, China)

Abstract: Three—dimensional road surface spectrum model was established based on two—dimensional road surface
spectrum model with harmonic wave superposition method. The road surface spectrum was analyzed and its power spectral density
was validated. A single—degree—of—freedom tracked vehicle vibration system was constructed. Dynamic simulation on
single—degree—of—freedom tracked vehicle vibration system was realized using the three—dimensional road surface spectrum model
as virtual excitation input.
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Table 1 Road roughness classification

BRI TRR BR JUTF3ME
37 (x10*)/m (x10°)/m (x 10 )/m
A 8 32 16
B 32 128 64
C 128 512 256
D 4096 2048 1024
E 2048 8192 4096
F 8192 32768 10 384
G 32768 131072 65 536
H 131072 524 288 262 144
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Fig. 1 Three—dimensional road irregularities of rank F road

surface

-‘-|-
S T I.l."'-

E2 G % =Yk Hsm AT
Fig. 2 Three—dimensional road irregularities of rank G road

surface
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Fig. 3 Road irregularities of y orientation(x=0 m, u=8 m/s)
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Fig. 4 Contrast between simulation and original power spectrum

density curve on rank G road surface
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Fig. 5 Mechanical model of single degree of freedom vibration

system
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mz(t) = Cz(1) + Kz(¢) = F(1)

F(1) = Cq(1) + Kq(1) (3)
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Table 2 Initial conditions of the simulation

IR AT HH
B piE 3000 kg
EHERIEE 400 kN/m
TARABEE 30 kN/m
AR 28.8 km/h™
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iz 0.011 ~2.83 Hz
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Fig. 6 Vertical vibration power spectral density curve of vehicle

body
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