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A study on crash energy absorption design
of passenger-car extreme structure of tilting train prototype

T. S. Kwon(Rolling Stock, KRRI), H. S. Jung(Rolling Stock, KRRI),
J. S. Koo(Rolling Stock. Eng. Dept., SNUT)

ABSTRACT

Crashworthy design of trains is now indispensable procedure in modern railway vehicle design for ensuring the
safety of passengers and crew. It is now widely recognized that a more strategic approach is needed in order to
absorb higher level energy in a controlled manner and minimize passenger injuries effectively. The first design step
in this strategic approach is the design of the front end structure(so called HE extremities) to absorb a large part of
total impact energy and then the structure of passengers non-accommodation zones(so called LE extremities) is
designed to absorb the rest of impact energy. In this paper, the passengers entrance door area is selected as the
LE(low energy) extremities and the design of the LEE was carried out. The main part of LEE design procedures
is the design of energy absorbing tubes. For this purpose, the several tube candidates are introduced and compared
to each others with numerical crash simulation.
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Fig. 2 Crash energy absorbing strategy of TTX
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Fig. 3 Design modification of rear area
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Fig. 4 Crash characteristic curve of design
modification
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Table 1 Crash characteristic curve of design
modification
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Fig. 5 Crash deformation of rear area- Damage
model(after collision 240msec)
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Fig. 6 Stress distribution of rear area - Damage
model(after collision 240msec)
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Fig. 8 Candidate models of LEE tube
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Table 2 material properties of stainless steel

Y ' jeid
. oung's Potisson's | Density Yie Strength
Material | modulus ratio | (ke/am) stress (W)
m
(%) FIUL )
SUS301L 79
183 03 o | 220 550
-LT 70
3 : Itevmats toad )
| Comgoite
427 LAEE nia
© W undsr Some

400
Crush longth imm)

0

Fig. 9 Energy absorbing characteristics by
components with LEE tube installed
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Table 3 crash characteristics of LEE tube candidates
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Fig. 10 uncontrolled crush mode of foot-step
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Fig. 11 design modification of foot-step
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Table 4 energy absorbing capacity comparison between
original and modified model
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