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Abstract This study examined the problems of existing vehicles to propose alternatives to improve the
crashworthiness of railway freight cars through collision acceleration analysis using a one-dimensional
collision analysis method. A collision scenario of railway shunting and crash accidents was selected from
the collision accident cases and international standards. A one-dimensional collision simulation using
LS-DYNA was performed according to those scenarios. As a result, the acceleration level of the freight
wagon was calculated to be under 2g and was predicted to meet the EN 12663 standard in the shunting
situation. On the other hand, the result of crash simulation with an impact velocity between 10 and 15
km/h revealed the shock absorber capacity of the railway coupler to be insufficient in a crash situation,
resulting in increased acceleration, and carbody deformation could be predicted. As a method of
improving the crashworthiness, a deformation tube-type energy absorber was applied to the coupler
system, and collision analysis was performed again with new energy absorption strategy. Overall, the
simulation showed that the acceleration level was decreased by 12% of the conventional freight-car

energy absorption system.
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Fig. 1. 1D train mass model(Example)[7]
The lead vehicle
myay + f oo (01, vy 01, 25) = Fy = Fy ey
The ith vehicle
M, + f (v v @) )
F fuelvp vy ,0) = Fy = F,
The last vehicle
myay, +fuc( Up— 17xn7$n—1):‘F;n_‘F'rn (3)
Where, m; denotes mass of car, a; denotes
acceleration of car, f,. denotes coupler
characteristic function(non-linear), #,; denotes

traction force and F,; denotes retraction force.
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Table 1. Freight car collision accident case(Korea)[10]

Crash vehicle Crashed vehicle
Accident case | Year Type Velocity Type Velocity
P /bl | P | fan/hy)
Daegu stn. Intercit Freight
accident 2008 train Y 10 train 15
(Side collision) ! (15 cars)
Ulsan port line Freight
accident | 5413 | train 20 Bus 0
(Collision at 20 cars)
level cross)
Joonga'ng line Freight Freight
accidnet ‘ Approx. ‘
(Head on 2015 train 55 train 0
. (10 cars) (30 cars)
collision)
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Fig. 2. Concept of 1D simulation model
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Fig. 4. 1-D Freight train crash simulation model
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