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Simulation Analysis of Pressing-Crack Energy
Absorption of Urban Rail Transit Train Cou-
pler Buffer Device Based on Finite Element
ZHANG Kanglong, LU Chong, WEI Liang,
ZHANG Huitao

Abstract Pressing-crack type semi-permanent coupler buffer
device is the main component of crashworthiness energy ab-
sorption of urban rail transit train middle compartment. Based
on the analysis of structure and function of the device, finite el-
ement model of a pressing-crack type coupler buffer component
is established. Based on the crashworthiness evaluation scenar-
io of train middle compartment specified in EN 15227—2008
Crashworthiness Requirements for Railway Vehicle Bodies, the
dynamic response of the device under the impact condition of
12.5 km/h is analyzed. The numerical simulation results show
that the semi-permanent coupler buffer device with pressing-
crack energy absorption structure can effectively absorb the im-

pact kinetic energy, protecting the body structure of the middle

compartment and avoiding casualties by reducing the peak im-
pact force.
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Fig. 1 Diagram of pressing-crack type semi-permanent cou-

pler buffer device structure
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Fig.2 Performance curve of rubber buffer device'’
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Fig.3 Finite element model of the pressing-crack type semi-

permanent coupler buffer device
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Tab.1 Type and performance parameters of semi-

permanent coupler material
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Fig.4 Variation curve of collision energy-time
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Fig.5 Pressing-crack deformation and equivalent stress distri-

bution of the coupler buffer device during impact
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Fig. 6 Impact force variation of the pressing-crack type cou-

pler buffer device during collision
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