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Simulation on Grading Energy Absorption
Characteristics of Metro Train Coupler

LI Shuhao, MI Caiying, SUN Shulei

Abstract In order to study the grading energy absorption
characteristics of metro train coupler, a Simulink model of cou-
pler force element is established in Matlab software to simulate
the coupler grading energy absorption characteristics. By intro-
ducing the UM multiple body dynamics software, a single-de-
gree-of-freedom impact dynamics model for the six car train is
established. Referring to the EN 15227-2011 Criteria for Rail-
way Vehicle Collision and related technical requirements, three
kinds of collision scenarios of connecting subway trains at the
speed of 8 km/h, 15 km/h and 25 km/h respectively are simu-
lated in UM. The calculation results show that under 8 km/h
shunting impact condition, the maximum impact force at the

impact interface is 625.50 kN, the action stroke of the coupler

is 131. 52 mm, while under 15 km/h mild impact condition
and 25 km/h moderate impact condition, the maximum impact
force at the impact interface reaches the calibration value of the
crushing pipe and the shearing device, the action strokes are
289.21 mm and 951.30 mm respectively. Since the maximum
impact force and stroke are within the threshold of the corre-
sponding energy absorbing structure, the correctness of the
coupler force element Simulink model is verified.

Key words metro train; coupler buffer; grading energy ab-
sorption; continuous impact; joint simulation
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