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A rallroad vehicle comprising at least two collision posts (RS1, RS2) disposed at a front end (END) of the railroad vehicle and
extending perpendicular to a floor (BOD) of the railroad vehicle, wherein a crumple zone (KZO) Is located at a front end region of
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the floor (BOD) and each of the collision posts (RS1, RS2) Is connected at its upper end region (OE1, OE2) to a roof region (DAB)
of the railroad vehicle, and wherein each of the collision posts (RS1, RS2) has a buckling region (SK1, SK2) In its upper end region
(OE1, OE2).
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ABSTRACT

A railroad vehicle comprising at least two collision posts (R51, R52) disposed at a front end
(END) of the railroad vehicle and extending perpendicular to a floor (BOD) of the railroad
vehicle, wherein a crumple zone (KZO) is located at a front end region of the floor (BOD)
and each of the collision posts (RS1, RS2) is connected at its upper end region (OE1, OE2) to a
roof region (DAB) of the railroad vehicle, and wherein each of the collision posts (RS1, R52)

has a buckling region (5K1, SK2) in its upper end region (OE1, OE2).

Fig. 1
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RAILROAD VEHICLE HAVING IN AN END REGION AT LEAST TWO COLLISION
POSTS PROVIDED WITH A BUCKLING KNUCKLE

The invention relates to a railroad vehicle with at least two collision posts disposed in an end
region of the railroad vehicle and extending perpendicularly to a floor of the railroad vehicle,
wherein a crumple zone is disposed in a front end region of the floor and each of the colli-
sion posts is connected at its upper end to a roof region of the railroad vehicle, each of the
collision posts being provided with a buckling knuckle in its upper end region.

The front end region of a railroad vehicle must bear strong forces without being permanently
deformed and to this end it is generally constructed with appropriate rigidity. In the event of
a collision, however, a crumple zone in the end region of the railroad car must be capable of
undergoing a defined degree of deformation. An example of a railroad vehicle having an end
crumple zone is disclosed in DE 199 56 856 Al. The rigidity of the front part, however, must
not hinder the deformation of the crumple zone in the event of a collision. At this juncture it
should be noted that the region of a railroad vehicle that is deformed and thus absorbs
energy is generally designated as a crumple zone. In a collision of two railroad vehicles, the
crumple zone must absorb a large part of the released energy through plastic deformation,
but in order to function correctly, the crumple zone must not tilt up during the deformation
process. The floor region in the vehicle end zone must therefore remain level despite the

deformation of the crumple zone.

Furthermore, to prevent the crumple zone of a railroad vehicle from tilting upwardly during
deformation thereof, disclosures in EP-A 1,295,772 and the article by Wolter. W. “Kollisionssi-
chere Schienenfahrzeuge — Empfehlungen fiir Hersteller und Betreiber (Crashworthy Rail Vehicle -
Recommendations for Manufacturers and Operators)” Glasers Annalen, Georg Siemens Verlag,
Berlin, DE, Vol. 128, June 2004 (2004-06), pages 196 to 206, XP001196844 ISSN-1618-8330, reveal
that each collision post has a buckling region in its upper end region.

A buckling region is to be understood here as being a region that has a weaker construction
than the rest of the collision post, such that the collision post buckles in the region of the
buckling site in the event of a major stress, such as when there is a collision thereof with

another railroad vehicle.

By means of this solution, the collision post is buckled in the buckling region in the event of a
deformation of the crumple zone, in which case, a knuckle is formed in the buckling region,
and the floor region or the crumple zone is guided by the collision posts. An upward tilt of
the crumple zone or the front end floor region is prevented by the guidance provided by the
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collision posts. Thus the structure of the front part, namely the collision posts, stabilizes the
deformation of the crumple zone in the event of a collision.,

It is an object of the invention to improve a railroad vehicle of the type described above in
that guidance of the crumple zone during deformation can be achieved very easily in a

railroad car by using an end door.

This object is achieved according to the invention in a railroad vehicle of the aforementioned

type in which the collision posts are designed as door posts of a door opening.

In a very readily achievable embodiment of the invention, the buckling region of a collision
post is realized by means of at least one slot-shaped recess in the collision post. According to
an advantageous development, each collision post can have two slot-shaped recesses dis-
posed parallel to each other on that side of said collision post which faces a railroad vehicle

body.

The invention and further advantages are explained below in greater detail with reference to
various non-limiting exemplary embodiments, which are diagrammatically represented in

the drawings, in which:

Fig.1 is a diagrammatic perspective view of a front end section of a railroad vehicle of the

invention in an undeformed condition;

Fig.2 is a partially cutaway diagrammatic side view of the end section illustrated in Fig. 1;

Fig. 3 is a cutaway diagrammatic side view of the section illustrated Fig. 1 in a deformed

condition;

Fig. 4 is a partially cutaway diagrammatic perspective view of an upper end region of a
collision post of a railroad vehicle of the invention in,.

According to Fig. 1, a railroad vehicle of the invention has two collision posts RS1, RS2 in a
front end region END. The collision posts RS1, RS2 can be manufactured from, say, steel or
aluminum. Both of the collision posts RS1, RS2 are connected at their lower ends to a floor
BOD or a crumple zone KZO of the railroad vehicle. At their upper end regions OE1, OE2,
the collision posts RS1, RS2 are each connected to a roof region DAB, for example to a roof
cross beam DAT, of the railroad vehicle (Fig. 2). The connection of the collision posts RS1,
RS2 to the crumple zone KZO is achieved in a manner known per se, for example by welding
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and/or by the use of plug-in or bolted connections, and therefore requires no further expla-
nation in any great detail here.

Preference is given to a configuration of the collision posts RS1, RS2 as door posts of a front
end door opening OFEF.

In its upper end region OE1, OE2, each collision post RS1, RS2 has a buckling region SK1,
SK2 in which the collision post RS1, RS2 is weakened. In the buckling regions SK1, SK2, the
collision posts RS1, RS2 are buckled in the direction of a deformation force F when the

crumple zone KZO is impacted (Fig. 3).

According to Fig. 3, a knuckle is formed on the collision post RS1 when the latter is buckled
in the direction of the deformation force F. By means of this knuckle, the collision post RS1 is
capable of following the deformation of the crumple zone KZO in the direction of deforma-

tion.

The rigidity of the collision posts RS1, RS2 in their longitudinal directions prevents the
crumple zone KZO from tilting up. In the event of a deformation of the crumple zone KZO,
the crumple zone KZO is guided by the collision posts RS1, RS2, thereby achieving stabiliza-
tion of the floor region BOD during the deformation of the crumple zone KZO.

As represented in Fig. 4, the buckling region SK1 can be formed by two recesses AS1, AS2
running parallel to each other on the collision post RS1. Only the upper end region OE1 of
the collision post R51 is represented in Fig. 4 but the upper end region OE2 of the collision
post RS2 is configured in the same manner. The vertical longitudinal extension of the re-
cesses AS1, AS2 runs parallel to the vertical longitudinal extension of the collision post RS1.
The recesses AS1, AS2 are disposed on that side of the collision post RS1 which faces a
railroad vehicle body (not shown) and they are dimensioned such that the collision post RS1
is capable of withstanding the required static stresses, while in the event of a collision,
instability of the post profile arises in the buckling region SK1, with the result that the colli-

sion post RS1 buckles.

The collision posts RS1, RS2 can be replaced along with the crumple zone KZO following

deformation of the latter.
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CLAIMS

A railroad vehicle comprising at least two collision posts (RS1, RS2) disposed in an
end region (END) of the railroad vehicle and extending perpendicularly to a floor
(BOD) of the railroad vehicle, wherein a crumple zone (KZO) is located at a front end
region of the floor (BOD) and each of the collision posts (RS1, RS2) is connected at its
upper end region (OE1, OE2) to a roof region (DAB) of the railroad vehicle, and
wherein each of the collision posts (RS1, RS2) has a buckling region (5K1, SK2) in its
upper end region (OE1, OE2)}, characterized in that the collision posts (R51, RS2) are
configured as door posts of a door opening (OEF).

A railroad vehicle as defined in claim 1, characterized in that the buckling region
(SK1, SK2) of a collision post {RS1, RS2) is realized by means of at least one slot-
shaped recess in the collision post (R51, RS2).

A railroad vehicle as defined in claim 2, characterized in that each of the collision
posts (RS1, RS2) has two slot-shaped recesses extending parallel to each other on that
side thereof which faces a body of the railroad vehicle (SCH).
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