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Finite Element Simulation Analysis of Track Vibration Characteristics Based on ABAQUS

ZHANG Liang, HU Zhiren
(No. 710 R&D Institute, CSIC, Yichang 443003, China)

Abstract Taking a pool track system as the research object, considering the influence of the bearing on the natural frequen-
cy of the track, finite element models are established by using 3D deformable body unit, 3D deformable shell element and 3D de-
formable beam element. The first order natural frequency of the track system is calculated based on eigenvalue method. To find out
the law, the evaluation of the vibration characteristics of the track is compared. The characteristics of different methods and the
choice of different methods in engineering are pointed out. By summarizing the conclusions that can guide the design, It aims, to
provide reference guidance for the calculation of track vibration characteristics and design of similar platform in the future.
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Fig. 1 Schematic diagram of track support bearing
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Fig. 2 Cross section of steel track after modularization
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Fig. 3 Finite element model of track
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Fig. 4 First order natural frequency of track
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Fig. 5 First order natural frequency of
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track with grids of different density
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Table 1 Calculation conditions

TS ZEEEERMEIE L/mm B

1 1350 9
2 1275 8.5
3 1200 8
4 1125 1.5
5 1 050 7
6 975 6.5
7 900 6
8 825 5.5
9 750 5
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Table 2 First order natural frequency of track

under different conditions

T 1R H5T/ Ha

FeMIt/He PP/ Hz

1 269.6 259.7 260.8
2 300.2 289.3 289.4
3 335.8 324.1 322.6
4 375.8 365.5 361.4
5 396.8 (JRibiRsh) 415.3 407.0
6 403.0(JmEsEEsh) 475.7 460.5
7 407.8(JRTIESh) 550.2 523.4
8 412.4( JRERiRsh) 643.3 596.8
9 416.8( HERIESH) 817.8 682.2
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Table 3  First order natural frequency of overall

lateral track under condition 5~9

T8 W%/ Hz
5 435.2
6 496.7
7 573.7
8 670.5
9 793.7
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Fig. 6 First order vibration frequency of track
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