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Strength evaluation of obstacle deflection according to EN15227 and Railroad Safety
Act standard
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Abstract The safety is one of the most important design parameter of railway vehicle and lots of research
regarding safety have been performed. The railway vehicle has been exposed to a crash with various kind of
obstacles just as other transportation fields. However the crash event with on obstacle as it carries a large
number of passengers on railway can bring about a serious accident such as derailment and rollover. For this
reason the crash scenario with the small and heavy obstacle crash has been established. This paper describes
the development process of the obstacle deflector which is one of the requirement from EN15227. Obstacle
deflectors which is applied on the front car is designed to get rid of the obstacles such as big animals or
small sized automotives. The strength and energy absorbing capacity are required at EN15227 and this paper
describes the evaluation result which has been done by FEA.

Keywords : Obstacle, Crash, Obstacle deflector
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Table 1 Crashworthiness design categories of railway vehicles

Category Definition Examples of vehicle types
c-l Vehicles designed to operate Locomotives, coaches and fixed train
on TEN routes, international, units

national and regional
networks (which have level
crossings)

c-n Urban vehicles designed to Metro vehicles
operate only on a dedicated
railway infrastructure, with no
interface with road traffic

C-11 Light rail vehicles designed to | Tram trains, peri-urban tram
operate on urban andfor
regional networks, in track-
sharing operation, and
interfacing with road traffic

C-Iv Light rail vehicles designed to | Tramway wvehicles
operate on dedicated urban
networks interfacing with
road traffic

Table 2 Collision scenarios and collision obstacles

Design Collision Operational Collision Speed - km/h
collision obstacle characteristics of Collision partner and conditions
scenario reguirement = c = C-v
Identical . . )
1 train unit All systems 36 25 25 15 Identical train unit
Mixed traffic with vehicles
80 twagon |equipped with side 36 na. 25 n.a. See C.1 for wagon specification
huffers.
2
::E;c:nal Mixed traffic with vehicles n.a na 10 na See C.2 for representation of regional train
tra%n with a central coupler - o - . P g
15t TEN and similar Ti.—50
deformable |operation with level na. 25 n.a. See C.3 for representation of large obstacle
obstacle Crossings <110
3
2!:}512:39 #g::?hlénfoggtt:,:%itm n.a. na. n.a. 25 See C .4 for representation of obstacle
Small. low Obstacle deflector
4 i requirements to be See Table 3 n.a. See Table 3 n.a. Seealso 6.5
obstacle achieved
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Fig. 1 Obstacle deflection load application

Table 3 Obstacle deflector performance requirements®
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Velocity (km/h)
= 160 | 140 120 100 < 80
Center load| 300 kN | 240 kN |180kN | 120kN | 60 kN
Side load | 250 kN | 200 kN 150 kN [100kN | 50 kN
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Table 4 Minimum absorption energy by operating speed®

Velocity (km/h)
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Fig. 2 FE model for obstacle deflector
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Fig.3 Static load conditions of obstacle deflector
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Table 5 Mechanical properties of the material used

Yield Tensile Young’s Poisson’s
No. Material Strength Strength Modulus Ratio Elongation | References
(MPa) (MPa) (GPa)
1 SMA490BP 365 490 206 0.3 15% JIS G 3114
2 SUS301L-ST 410 760 180 0.3 35% JIS G 4305
3 SUS301L-HT 685 930 180 0.3 20% JIS G 4305
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Center load case

center load ¢ A2 &4 Ax} $Heo] BRI Fig. 49 Zo] Yelgth Hg$E e FojE A
A7) AW plate stetell Al oF 290MPa® HA IR o™, o] FiEo] AA<Q] SMA490BPL| 385
2 365MPac] el Utt.

Side load case
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. Stress Value: 298.99MPa , N Stress Value: 259.76MPa
[ Material: SMA490BP [} Material. SMA490BP
Lt Allowable Stress: 365MPa Lt Allowable Stress: 365MPa

Fig.4 Result stress contour of center load Fig.5 Result stress contour of side load
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Center load case
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Side load case
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Fig.6 Deformation and F-D curve at center load case Fig.7 Deformation and F-D curve at side load case
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