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Research on Configuration Characteristics of

Coupler Device of Free Formation

Metro Vehicle

HOU Benhu, ZHANG Jingke
Abstract In order to study the energy absorption
characteristics of metro train under different formation
conditions, taking vehicle of certain metro company as
platform, a collision finite element model of three different
formation (4, 6, 8) and a database of coupler devices are
established. Through LS-DYNA collision simulation analysis
software, different collision speeds and different formation
numbers are used to verify the energy absorption of each
interface of the train. Energy dissipation characteristics of
trains of different formation during the collision process are
analyzed. When different formation formats are adopted,
different coupler devices are selected to complete the energy
absorption configuration of vehicles, which not only improves
matching efficiency of coupler devices of train with free
formation format switching, but also reduces preparation types
to save expenses.
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Fig.1 Diagram of train collision model
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Fig.2 Characteristics curve of head coupler
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Fig.3 Characteristics curve of intermediate coupler
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Fig.4 Diagram of train formation
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Tab.2 Back-up database for coupler system selection
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Fig.5 Energy-time energy absorption characteristics curve of

each interface at the speed of 5 km/h
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Fig.6 Energy-time energy absorption characteristics curve
of each interface at the speed of 15 km/h
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Fig. 7 Energy-time energy absorption characteristics curve of
each interface at the speed of 25 km/h
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Tab.3 Proportion of collision interface energy absorption
at the speed of 5 km/h
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Tab.4 Proportion of collision interface energy absorption
at the speed of 15 km/h
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Tab.5 Proportion of collision interface energy absorption
at the speed of 25 km/h
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