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A study for develop of European carbody structure according to EN15227

Hxz'T, olyg’, =eal”

Ji-Ho Jeong *f, Jang-Wook Lee*, Hyun-Jik Cho*

Abstract Recently the government and the railway operators requires crashworthiness design for the trains
as the new standard EN15227 has been released on 2008. Accordingly the manufacturers need to design the
vehicles which complies with the technical requirements of the standard. From the technical requirements,
the vehicle needs to design special energy absorbing elements to control the collapse force to get a
deceleration target. The energy absorption elements are designed at the end of the vehicles to guarantee the
safety area for driver and passengers which is also one of the criteria. From these reason, we have developed
the energy absorbing elements. This paper describes the development process(design, analysis and test) to be
applied on European cars according to the technical requirement of EN15227.
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Fig. 1 Concept FE model
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Fig. 2 Reaction force curve of crush tube Fig. 3 E-D curve of crush tube
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Fig. 4 Schematic crash test concept Fig. 5 Installation of test specimen
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Fig. 6 Configuration of crash energy tube before/after test Fig. 7 Sequential behavior of crash energy tube by time state
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Fig. 8 E-D measuring curve of crush tube by test
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Fig. 11 Compared E-D curve for correlation test & simulation
Table. 1 Correlation summary table between test & simulations
Displacement(mm) Force (kN) Energy (MJ) Remark
[Ratio(simulation/Test) [Ratio(*[Test) [Ratio(*[Test)
Simulation #2 735/1.20 1,070/ 0.86 0.80/1.13 Initial simulation
Simulation #2 570/0.93 1,246/ 1.05 0.71/0.99 Correlation
Test 611/1.00 1,186/ 1.00 0.72/1.00
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[1] EN15227; “Crashworthiness Requirements for Railway Vehicle Bodies”.

[2) Livermore Software Technology Corporation., 2012, LS-DYNA Theory Manual.

[3] JIS; "Ferrous Materials & Metallurgy", 1998, Japanese

Standards Association.



