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Design of Impact Energy Absorber for High Speed Railway Vehicles

B3 o] F ¥ T A
Seung-Jin Heo Jong-Hyun Lee Jeong-Seo Koo
ABSTRACT

The crushable front part of the conventional TGV is composed of 3 energy absorp-
tion zones: retractable coupler , protective headstock and honeycomb structure.
This frontal part must absorb about 80% of the energy that should be done in a cra
shworthy design. The conventional TGV can absorb 2MJ impact energy by the frontal
end, but 5MJ is the design target for energy absorption in the next generation
TGV.

To accomplish this design goal, a new concept of design is necessary for energy
absorbing components., In this paper, the design concept of the tube expansion
energy absorber will be proposed and analyzed,

The crash analysis of the energy absorber are performed by comparing the value of
the theoretical equation with the simulation calculated from the commercial
nonlinear FE-Code "PAM-CRASH’ S/W.
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B STEP I
S Hydraulic cartridge in
Retractable coupler
F cartridge 1000 KN X 120 mm = 0,12 MJ
—_— D |
STEP I
Energy absorber
1500 kN X 800 mm = 1.2 MJ
1000mm L 1000mm q
T 1 STEP III
@ Coupler @ Fixture Protective headstock
@ Energy absorber @ Headstock ® Body 3000 kN X 800 mm = 2.4 MJ
Fig 1. Energy absorbing structure in the front STEP IV
part of a TGV power car Honeycomb structure

2000 kN X 800 mm = 1.6 MJ
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Fig 2. Typical Force-deformation characteristics of energy absorbing structural
components
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Fig 3. Linear model of the tube

expansion process
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Fig. 5 FEM model of expansion tube
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Fig 6. Die pushing force - tube thickness relationship (@ = 30° )
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Fig 7. Die pushing force - die angle relationship ( t = 7.1 mm )
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