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Research on Energy Absorption Characteris-
tics and Anti-climbing Performance of Planing
Anti-climber
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Abstract The anti-climbing performance of planing anti-

climber directly affects the stability of its energy absorption.
According to EN 152272020 Railway Applications—Crash-
worthiness Requirements for Rail Vehicles, the large deforma-
tion collision simulation analysis technology of LS-DYNA soft-
ware is used to establish the finite element model, the energy
absorption characteristics and anti-climbing performance of plan-
ing anti-climber are studied. Then, the relation between plan-
ing force and compression stroke is verified by the rigid wall
crash test, and the residual plastic deformation is measured by
the vertical loading test to verify the anti-climbing performance
of anti-climber. Research shows that the anti-climbing per-
formance and energy absorption characteristics of planing anti-
climber are good. The error between simulation analysis and
test is within 20% and has good consistency. The simulation
analysis results are credible, and the research method of anti-
climbing performance is practical and feasible.
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Fig.1 Finite element model of planing anti-climber
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Tab.1 Material parameters of planing cylinder
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Fig.2 Planing process diagram of planing anti-climber
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Fig.3 Simulation curve of planing force and absorbed energy

changing with compression stroke
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Fig.4 Finite element model for anti-climbing performance

study
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Fig.5 Curve of loading force changing with time
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Fig.6 Curve of anti-climbing teeth vertical displacement

changing with time
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Tab.2 Crash mass and speed record
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Fig.7 Real scene of rigid wall crash test
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Tab.3 Compression stroke record of planing anti-climber
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Fig.8 Collision deformation process of planing anti-climber
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Fig.9 F-s curve of planing anti-climber
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Fig. 10 Energy absorption curve of planing anti-climber
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Fig. 11 Real scene of planing anti-climber vertical

loading test
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Tab.4 Vertical loading test results of planing anti-climber
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Tab.5 Comparison of the most unfavorable test data and

simulation data
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