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Durability Evaluation of Gangway Connections for the High
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Abstract To increase the riding comfort and running stability of articulated type high speed railway vehicles(HSRV),
it is important that the gangway connections for the passenger car satisfied fire safety, sound proof and durability
under triaxial angular displacement (rolling/yawing/pitching) modes. On the other hand, a domestic test standard on
the durability of the rubber components has not been determined. In this study, the fatigue life was predicted using
the results of the nonlinear finite element analysis and the fatigue properties. Moreover, a fatigue rig test of the
component was constructed to examine the durability.
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[Fig. 1] Gangway connection of the articulated high
speed railway vehicle
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[Fig. 2] Stress-strain curves of the neoprene rubber

under equi-biaxial tension
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(a) Three-dimensional dumbbell specimen
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(b) Experimental apparatus of rubber fatigue test
[Fig. 3] Fatigue test system of rubber
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[Fig. 4] Maximum principal strain distribution and

histories of gangway connection for HSRV
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[Fig. 5] Flowchart of durability evaluation of gangway
connection for HSRV
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[Table 1] Maximum principal strain under applied

angular displacements

Applied angular displacement(causes) No. of cycles

[Rolling(+cx°, cant deficiency, side wind speed,

etc)
Mixed(Rolling(+a°) + Yawing(2(3°, curved
siding track condition in HSRV depot)

40

40

(%a, B, v : a given value by means of production company [8])
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[Table 2] Specification of fatigue test rig

Contents
= motor: 0.65kW, 2000rpm
— No.: 3(Yaw/Pitch/Roll)
* reducing ratio: 1:10
» 990 x 800 x 2,329 (Width x Thick x Height,

Subsystem

Motor and
reduction units

Frame size s
units: mm)
= Gyroscope sensor — 6 DOF, 1-256Hz
Instrumentation selectable output rate (RTxQ)
system » Control unit - Micro computer, A/D
converter and S/W etc.
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