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BS EN 15551:2017 BRITISH STANDARD

National foreword

This British Standard is the UK implementation of EN 15551:2017.
It supersedes BS EN 15551:2009+A1:2010 which is withdrawn.

The UK committee draws users’ attention to the distinction between
normative and informative elements, as defined in Clause 3 of the
CEN/CENELEC Internal Regulations, Part 3.

Normative: Requirements conveying criteria to be fulfilled if
compliance with the document is to be claimed and from which no
deviation is permitted.

Informative: Information intended to assist the understanding or use of
the document. Informative annexes do not contain requirements, except
as optional requirements, and are not mandatory. For example, a test
method may contain requirements, but there is no need to comply with
these requirements to claim compliance with the standard.

When speeds in km/h require unit conversion for use in the UK, users are
advised to use equivalent values rounded to the nearest whole number.
The use of absolute values for converted units should be avoided in these
cases. Please refer to the table below for agreed conversion figures:

INS, RST and ENE speed conversions
km/h mph
7 4.5
9 5.5
10 6
12 7.5
20 12.5

The UK loading gauge is much smaller than the gauge in Europe and the
maximum axle load is higher at 25.4 tonnes. As a consequence of this,
longer thinner wagons are built to maximise the pay load of wagons
carrying lower density products.

In order to maximise the volumetric capacity of the wagon body within
this overall length, we have continued to use 520 mm buffers with a
head radius of 1250 mm to cater for the tighter curves found in many
UK terminals, (for example Oleo OP176GX buffers). As is
referenced in the Wagon TSI, any new wagons would have to be built
with 620 mm buffer and 2750 mm head radius.

This would have three effects:

1) The wagon bodies would have to be shorter to allow for the
longer buffers within the same 18 300 mm overall length with a
corresponding loss of payload of typically 1 tonne on every journey.

2) The use of the 2750 mm head radius would push the drawbar loads
over the 250 kN limit, when negotiating 70 m curves, which would
necessitate lengthening the screw couplings every time the wagons
went into tight terminals and tightening them again once they
were back on the mainline. This would cause delays to arrivals and
departures, add cost and present an additional safety hazard to
the shunters.
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3) If the 520 mm buffer is no longer used for new build wagons, the
manufacturers will eventually cease to make them. The vast majority
of UK bogie wagons are fitted with these buffers and any new casings
required to replace worn ones would then need to be specially made
at a vast increase in cost.

Therefore wagons for use exclusively in UK may continue to use
520 mm projection buffers and the corresponding UK screw coupling,

see EN 15564.

The UK participation in its preparation was entrusted by Technical
Committee RAE/3, Railway Applications - Rolling Stock Products, to
Subcommittee RAE/3/-/7, Railway applications - Couplers.

A list of organizations represented on this subcommittee can be
obtained on request to its secretary.

This publication does not purport to include all the necessary provisions
of a contract. Users are responsible for its correct application.

© The British Standards Institution 2017.
Published by BSI Standards Limited 2017

ISBN 978 0 580 82267 4
ICS 45.060.01

Compliance with a British Standard cannot confer immunity from
legal obligations.

This British Standard was published under the authority of the Standards
Policy and Strategy Committee on 28 February 2017.

Amendments issued since publication

Date Text affected
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EUROPEAN STANDARD EN 15551
NORME EUROPEENNE
EUROPAISCHE NORM January 2017

ICS 45.060.01 Supersedes EN 15551:2009+A1:2010

English Version

Railway applications - Railway rolling stock - Buffers

Applications ferroviaires - Matériel roulant ferroviaire Bahnanwendungen - Schienenfahrzeuge - Puffer
- Tampons

This European Standard was approved by CEN on 24 September 2016.

CEN members are bound to comply with the CEN/CENELEC Internal Regulations which stipulate the conditions for giving this
European Standard the status of a national standard without any alteration. Up-to-date lists and bibliographical references
concerning such national standards may be obtained on application to the CEN-CENELEC Management Centre or to any CEN
member.

This European Standard exists in three official versions (English, French, German). A version in any other language made by
translation under the responsibility of a CEN member into its own language and notified to the CEN-CENELEC Management
Centre has the same status as the official versions.

CEN members are the national standards bodies of Austria, Belgium, Bulgaria, Croatia, Cyprus, Czech Republic, Denmark, Estonia,
Finland, Former Yugoslav Republic of Macedonia, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania,
Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland,
Turkey and United Kingdom.

. — |

EUROPEAN COMMITTEE FOR STANDARDIZATION
COMITE EUROPEEN DE NORMALISATION
EUROPAISCHES KOMITEE FUR NORMUNG

CEN-CENELEC Management Centre: Avenue Marnix 17, B-1000 Brussels

© 2017 CEN  All rights of exploitation in any form and by any means reserved Ref. No. EN 15551:2017 E
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European foreword

This document (EN 15551:2017) has been prepared by Technical Committee CEN/TC 256 “Railway
applications”, the secretariat of which is held by DIN.

This European Standard shall be given the status of a national standard, either by publication of an
identical text or by endorsement, at the latest by July 2017 and conflicting national standards shall be
withdrawn at the latest by July 2017.

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. CEN [and/or CENELEC] shall not be held responsible for identifying any or all such patent
rights.

This document supersedes EN 15551:2009+A1:2010.

This document has been prepared under a mandate given to CEN by the European Commission and the
European Free Trade Association, and supports essential requirements of EU Directive 2008/57 /EC.

For relationship with EU Directive 2008/57/EC, see informative Annex ZA, which is an integral part of
this document.

NOTE After the publication of EN 16839, Railway applications — Rolling stock — Head stock layout, as a
European Standard, the overlapping content and all items not pertinent to the product "Buffer" will be removed
from this document.

Compared with EN 15551:2009+A1:2010, the following main changes have been done:
a) the “Introduction” was checked upon and revised;
b) Clause 1 “Scope” was revised;
c) Clause 2 “Normative references” as well the final “Bibliography” were checked upon and revised;
d) Clause 3 was modified:
1) damping (3.11) was deleted and the calculation of damping in 3.8;

2) definitions of stored energy and absorbed energy for static and dynamic condition were added
as 3.12 to 3.15;

3) the term “technical specification” was added as 3.16;
e) the term “elastic device” was replaced by “elastic system”;
f) the classification of crashworthy buffers was added as new Subclause 4.5;
g) tests for type tests and series tests were defined in the new Table 2 and modified in Table 7;
h) the static requirements in Table 5 have been changed;

i) Table C.2 "Nature of inspection and tests" was revised;
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j) for friction and ring springs the two Subclauses C.2.4 "Static characteristics" and C.2.5 "Dynamic
characteristics" were added;

k) Annex E was revised with the specification of the high sided test wagons;
1) Table H.1 was revised and new materials were added;

m) Annex I was modified to be analogous to prEN 16839 (this annex will be deleted after EN 16839 is
published);

n) in Annex J, the test for crashworthy buffers was modified;
0) the following figures were modified:

1) Figure 1 — Force-stroke diagram for stored and absorbed energy;

2) Figure 2 — Mounting of buffers with non metallic inserts or heads;

3) Figure 6 — Marking;

4) Figure 7 — Boundary dimensions and minimum surface of buffer heads;

5) Figure A.1 — Dimension of the maximum space envelope of buffer - Side view;

6) Figure B.1 — Location of measurement;

7) Figure K.1 — Dimension of the maximum space of the buffer;
p) editorial modifications were carried out.
According to the CEN-CENELEC Internal Regulations, the national standards organizations of the
following countries are bound to implement this European Standard: Austria, Belgium, Bulgaria,
Croatia, Cyprus, Czech Republic, Denmark, Estonia, Finland, Former Yugoslav Republic of Macedonia,
France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta,

Netherlands, Norway, Poland, Portugal, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland,
Turkey and the United Kingdom.
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Introduction

This European Standard is based on UIC 526-1, UIC 526-3, UIC 527-1, UIC 528, UIC 573, UIC 827-1 and
UIC 827-2.
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1 Scope

This European Standard defines the requirements for buffers with 105 mm, 110 mm and 150 mm
stroke for vehicles or units which use buffers and screw coupling. It covers the functionality, interfaces
and testing procedures, including pass fail criteria, for buffers.

NOTE1  Typically, buffers with a stroke of 105 mm are used on freight wagons and locomotives, buffers with a
stroke of 110 mm are used on coaches and locomotives and buffers with a stroke of 150 mm are used on freight
wagons.

It defines the different categories of buffers, the space envelope, static and dynamic characteristics and
energy absorption.

It includes a calculation method to determine the minimum size of the buffer head to avoid override
between buffers.

[t defines the static and dynamic characteristics of the elastic systems.

It also defines the requirements for buffers with integrated crash elements (crashworthy buffers) for
tank wagons for dangerous goods.

The requirements of this European Standard also apply to buffers of locomotives and passenger

coaches which need to meet the crashworthiness requirements of or normal service only.
The properties for the energy absorbing function are defined in and the requirements
specified in Clause 7 for tank wagons for dangerous goods are not applicable to the buffers of these
locomotives and passenger coaches.

Diagonal buffers are excluded from this European Standard.

For the crashworthy buffers of locomotives, cab cars or passenger coaches according to , and
tank wagons for dangerous goods or buffers which form part of a combined system consisting of a
special buffer and a deformation element, interchangeability with freight wagon buffers is not required,
and therefore the requirements of 5.2 (Fixing on vehicle and interchangeability), 5.3 (Buffer
dimensions) do not apply, those of 5.4 (Mechanical characteristics of buffers) and 5.6 (Marking) apply
with restrictions.

NOTE 2  For tank wagon subjected to dangerous goods regulation, see [35].
2 Normative references
The following documents, in whole or in part, are normatively referenced in this document and are

indispensable for its application. For dated references, only the edition cited applies. For undated
references, the latest edition of the referenced document (including any amendments) applies.

EN 1370, Founding — Examination of surface condition

EN 10025-2, Hot rolled products of structural steels — Part 2: Technical delivery conditions for non-alloy
structural steels

, Steel products — Inspection documents — List of information and description

, Metallic products — Types of inspection documents

, Steel die forgings — Tolerances on dimensions — Part 1: Drop and vertical press forgings
EN 12663 (all parts), Railway applications — Structural requirements of railway vehicle bodies

EN 15227, Railway applications — Crashworthiness requirements for railway vehicle bodies
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EN ISO 148-1|, Metallic materials — Charpy pendulum impact test — Part 1: Test method (SO 148-1

EN ISO 148-2, Metallic materials — Charpy pendulum impact test — Part 2: Verification of testing

machines (ISO 148-

EN ISO 148-3, Metallic materials — Charpy pendulum impact test — Part 3: Preparation and
characterization of Charpy V-notch test pieces for indirect verification of pendulum impact machines

N ISO 868, Plastics and ebonite — Determination of indentation hardness by means of a durometer
(Shore hardness) (SO 868

N ISO 6507-1), Metallic materials — Vickers hardness test — Part 1: Test method (SO 6507-1

N ISO 6507-2, Metallic materials — Vickers hardness test — Part 2: Verification and calibration of
testing machines (ISO 6507-

N ISO 6507-3, Metallic materials — Vickers hardness test — Part 3: Calibration of reference blocks {@

N ISO 6507-4, Metallic materials — Vickers hardness test — Part 4: Tables and hardness values (@

EN ISO 6892- l|, Metallic materials — Tensile testing — Part 1: Method of test at room temperature (@
$892-1

N ISO 11469, Plastics — Generic identification and marking of plastics products (SO 11469

[SO 37, Rubber, vulcanized or thermoplastic — Determination of tensile stress-strain properties

[SO 48, Rubber, vulcanized or thermoplastic — Determination of hardness (hardness between 10 IRHD
and 100 IRHD)

[SO 188, Rubber, vulcanized or thermoplastic — Accelerated ageing and heat resistance tests

[SO 815-1|, Rubber, vulcanized or thermoplastic — Determination of compression set — Part 1: At ambient
or elevated temperatures

[SO 815-2, Rubber, vulcanized or thermoplastic — Determination of compression set — Part 2: At low
temperatures

3 Terms and definitions

For the purposes of this document, the following terms and definitions apply.

3.1

buffer

absorber device of compressible type, comprising a housing and an elastic system, fitted at each side of
the end of vehicles which need to be in contact with other rolling stock

Note 1 to entry:  For this European Standard, buffer means side buffer.
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3.2
housing
assembly consisting of a plunger, a buffer base and an anti-rotation device but without elastic system

Note 1 to entry:  Casing or body are other words for housing, but only housing is used in this European
Standard.

3.3

plunger

movable part of the housing consisting of a sliding and guiding tube and an active face named buffer
head

3.4
base
part of the housing fixed to the rolling stock headstock

Note 1 to entry:  The base consists of a guiding tube and a supporting plate (flange).

3.5
anti-rotation device
device preventing the rotation of the plunger around the longitudinal axis of the buffer

3.6

batch

group of component parts of the same type, originating from the same melt of raw material and having
undergone the same process of manufacturing

3.7

elastic system

system that allows the reversible deflection of the plunger and absorbing energy during buffing or
running operation

Note 1 to entry:  Spring system is another common word for elastic system.

3.8
stroke
deflection of the buffer in the operating range of the elastic system

Note 1 to entry:  For the purpose of this document, the plastic deformation of crashworthy buffers is not
included in the stroke.

3.9

stored energy

We

energy (W,) stored by a buffer for a given stroke

Note 1 to entry: The stored energy is represented, on the force-stroke diagram, by the hatched area lying

between the compressive curve, the axis of the abscissa and the straight line, perpendicular to the axis,
corresponding to the stroke under consideration, see Figure 1 a).

3.10
absorbed energy
Wa
energy (W,) absorbed by a buffer for a given stroke
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Note 1 to entry: The absorbed energy is represented, on the force-stroke diagram, by the hatched area lying
between the compressive curve and the return curve, see Figure 1 b).

11

force in kN
2 stroke in mm
/774 stored energy W, inK]
AN absorbed energy W in k]

Figure 1 — Force-stroke diagram for stored and absorbed energy

Note 2 for entry: Damping is a ratio of absorbed energy divided by stored energy and it is calculated using the
following formula:

w.
d% ZWalOO %

e

where

dg; is the damping, in %.

3.11

crashworthy buffer

buffer with an additional function to allow plastic deformation to absorb a specified energy due to
abnormal impacts

3.12
static stored energy
Wes

stored energy during a static test
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3.13
dynamic stored energy
Wed

stored energy during a dynamic test

3.14

static absorbed energy

Was

absorbed energy during a static test

3.15
dynamic absorbed energy
Wad

absorbed energy during a dynamic test

3.16

technical specification

document describing specific parameters and/or product requirements as an addition to the
requirements of this standard

4 C(lassification and designation
4.1 General

Buffers are classified according to their stroke and their dynamic energy capacity Weg.

4.2 Buffers with buffer stroke 105 mm (Categories A, B and C)

These buffers are classified according to their dynamic energy capacity Wy as specified in Table 1.

Table 1 — Buffer stroke 105 mm

Buffer category Dynamic energy capacity Weq
k]
A =30
B =250
C 270

105 mm-stroke buffers are designated by the letter of their buffer category.

4.3 Buffers with buffer stroke 110 mm

Buffers with a stroke of 110 mm are generally used on coaches to protect them against buffing impacts
at speeds of up to 10 km/h.

110 mm-stroke buffers are designated by the letter “P”.

NOTE UIC 528 does not specify a designation for this buffer.

4.4 Long stroke buffer 150 mm

Wagons used for carriage of impact-sensitive goods may be fitted with 150 mm stroke buffers in order
to maintain the accelerations exerted on goods at the lowest level possible while complying with the
minimum requirements of EN 12663-2,
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NOTE The possibilities for use of hydrodynamic buffers are described in Bibliographical Entry [32].

150 mm-stroke buffers are designated by the letter “L”.
4.5 Crashworthy Buffers

Crashworthy buffers are identified by an additional designation letter “X”.

4.6 Interaction coupling/buffer

To ensure that the train is able to negotiate curves of 150 m radius safely, the static characteristics of
draw gears and buffers should be coordinated.

In order to meet this requirement for vehicles, a guideline value of 250 kN for bogie vehicles should not
be exceeded for the compression force of a pair of buffers in contact in a curve of 150 m.

To determine the compression force for vehicles, the calculation method shown under Section 3 of
RP 32 of ORE B 36 [33] may be used (the method described in this report is also applicable for coaches
and locomotives). This calculation method may also allow stress levels to be determined on smaller
radius curves. If the coupling practice creates pretension forces, these shall be taken into account.

NOTE1  Using the calculation for the curve in according with RP 32 of ORE B 36 [33] also gives confidence for
an S curve of 150 m with an intermediate straight of 6 m.

NOTE2  When EN 16839 is published, these paragraphs or parts of paragraphs will not be relevant.
5 Requirements
5.1 General

Table 2 gives a resume of testing to be carried out on buffers or their components in order to facilitate
the use of this document.
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Table 2 — Testing on buffers or their components

=
: (55 _|ze¥
= =2 El=83
) o v>’> ’a
JJ; 8 = = = g\ S QL —
b5 = |8 L8 w2 @& < oo
= w £ £3g2| 8. E
Description of the test and | &. sl 2€|8 28222 E 3
> ) o 3|0 o afl o8 2z o0
Test are made on related clause =) V| FAR |2 0| =25
Elastic system: Spring element: hardness,
Rubber/elastomer elongation, compression, etc, | X | X X X
see C.1.3
Spring element/set:
dimensions, bonding, | X X X X
hardness, see C.1.8
Elastic system: Stroke-Force Diagram (Static o
. X X X X
Ring spring characteristic), see C.2.2
Endurance test, see C.2.3 X X X
Elastic system: Tests on properties of
Hydrodynamic/hydrostatic absorbing energy medium, | X X X
see C.3.3
All elastic systems: Stroke-Force Diagram (Static
. X X X — X
characteristic), see Annex D
Buffer: Tests of mechanical
resistance, see 5.4 and | X — X X —
Annex B
Stroke-Force Diagram (Static
characteristic), see 5.5.2 and | X X X — X
Annex D
Load, Stroke, Acceleration on
impact o (Dynamic X . X . X
characteristic), see 5.5.3 and
Annex E
Endurance test under service X . X . X
load, see 5.5.4 and Annex F
Endurance test with buffing X . X . X
load, see 5.5.4 and Annex G
Crashworthy buffers: Impact test, see Annex ] X | — X X X

Housings which differ only in the buffer head plate material or insert are considered to be identical. The
total length of both buffers on each end of the vehicle shall be the same, see Figure 2.
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Key
1 Dbuffer with metallic head
2 buffer with non-metallic insert or head

Figure 2 — Mounting of buffers with non-metallic insert or head (top view for freight wagons)

When a non-metallic insert or head is provided on one of the two buffers per wagon end, it should be
placed diagonally according to Figure 2.

Two buffers shall be fitted at each vehicle end with the same elastic system, category, head dimension,
stroke and type of housing.

5.2 Fixing on vehicle and interchangeability

The buffers shall be fixed to the vehicle headstock by means of four bolted M 24 fasteners.

For 105 mm and 150 mm stroke buffers for freight wagons, when interchangeability is required the
dimensions and spacing of the holes needed on the buffer support plate for its fixing on the headstock
are given in Figure 3.

The 105 mm stroke buffer flange shall cover the location for the pin (see cross section Al - A1l of
Figure 3). This pin is to prevent the fixing of a 105 mm stroke buffer where a long stroke buffer is
required.

The 150 mm stroke buffer flange shall have a location for the pin (see location and dimension of the
flange in cross section A2 - A2 of Figure 3).

For crashworthy buffers or buffers which form part of a combined system consisting of a special buffer
and a deformation element, a different mounting of the buffers (e.g. position of flange, bolt diameter,
quantity of bolts and their position) may be used, whereupon Figure 3 is not applicable.

NOTE Interchangeability is not required for these buffers.
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Dimensions in millimetres

@26
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A2 .
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A,] Ly L
- A2 d
9 2 b
g B [l
2
20

max. 360

Key

A1 - A1l section is for 105 mm stroke buffer
A2 - A2 section is for long stroke buffer

a isthe stroke 105 mm or 150 mm

b s the buffer length (see Table 3)

Figure 3 — Fixing dimensions of 105 mm and 150 mm stroke buffers for interchangeability

5.3 Buffer dimensions

Common dimensional characteristics for all buffer categories are provided in Table 3 and Figure 3.

Table 3 — Buffer dimensional characteristics

Stroke 105 mm Stroke 110 mm Stroke 150 mm
buffer buffer buffer
mm mm mm
Stroke a (105°) (110°%) (150%)
Buffer length b 620 650 665

The space envelope of the buffer is specified in Annex A.
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The buffer shall be equipped with an anti-rotation device preventing free rotation on longitudinal axis.
The maximum allowed rotation is set at + 2° for buffer when they are new.

The width of the buffer head shall be as specified in 6.2.

For the crashworthy buffers of locomotives, cab cars or passenger coaches, or buffers which form part
of a combined system consisting of a special buffer and a deformation element, a different mounting of
the buffers (e.g. position of flange, bolt diameter, quantity of bolts and their position) may be used; and
the buffer length b defined in Table 3 is not applicable.

5.4 Mechanical characteristics of buffers

The entire buffer unit shall be capable of withstanding the loads specified in Table 4:
Table 4 — Proof loads for buffers

Force F; Force Fj
for stroke 105 mm | for stroke 110 mm
and 150 mm kN
kN
Longitudinal force (centred) F1, exerted on the buffer > 2500 1250
head
Longitudinal force (off-centre) F2, exerted on the buffer > 500 > 300
head
Vertical force F3, exerted on the body of the buffer =200 =200
Total longitudinal force F4, exerted by the base plate of > 2500 1250
the buffer on a test frame
Longitudinal force F5 for buffer heads > 450 mm, exerted > 250 > 250
on the buffer head
Life-cycle test on customer request, force F6 =250 =250

Conditions governing the application of these forces are set out in Figure 4. The corresponding test
methods are specified in Annex B.

After each of the tests F1, F2, F3 and F5, the buffer shall continue to be in a condition that allows normal
functioning (to be checked with one complete loading along the longitudinal axis), and any permanent
deformation shall fall within the tolerance range stipulated for manufacture (measurement points
see Figure B.1). In addition, the diameters measured on the main buffer components shall not have
changed by more than 0,2 % (measurement diameter see Figure B.1). Table B.1 shows an example for
the documentation of test results. After Test F4, the base plate shall not show any permanent
deformation (in comparison with the initial measurement). After Test F6, no visible cracks shall appear.

For crashworthy buffers or buffers which form part of a combined system consisting of a special buffer
and a deformation system, proof loads F1, F3 and F4 are not applicable. To test the other proof loads, a
different way of mounting from that indicated in Figure 4 shall be chosen in order to represent the real
mounting and load situation on the vehicle as close as practically possible.
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Dimensions in millimetres
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Key
1 support frame (used with for testing with F4)
2 centre line of fastening bolts on the support frame

F1toF6 indicated location and forces for testing
R radius of buffer head
NOTE Buffer plate not drawn to scale and rotated.

Figure 4 — Points of application of forces

5.5 Elastic systems

5.5.1 Types of elastic systems

— Rubber elastomer or other elastomer elastic systems;
— friction spring/ring spring;

— hydrodynamic or hydrostatic systems;

— combined spring.

See Annex C for requirements.
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The static characteristics common to all categories of buffers in position and direction of F1 are defined

in Table 5.

These characteristics shall be measured as specified in Annex D on a complete buffer.

Table 5 — Static characteristics

Buffer with
105 mm stroke

Buffer with
110 mm stroke
with conventional
springs

Buffer with
110 mm stroke
with
hydrodynamic
and hydrostatic
springs

Buffer with
150 mm stroke

Stroke

Initial

10 kN to 50 kN

7,5 kN to 20 kN

7,5 kN to 50 kN

10 kN to 90 kN

after 25 mm

30 kN to 130 kN

10 kN to 40 kN

30 kN to 130 kN

after 50mm

60 kN to 200 kN

after 60 mm

100 kN to 400 kN

50 kN to 160 kN

80 kN to 220 kN

after 100 mm

350kN to 1 000 kN

150 kN to 390 kN

after 105 mm

300 kN to 1 000 kN

after 125 mm

200 kN to 520 kN

after 145 mm

350 kN to 880 kN

Stored energy (W)

for an effort not
exceeding 1 000 kN

>12,5k

>10K]

Stored energy (W)
for a force < 880 kN

>18K]

Stored energy (W)
for a force < 600 kN

>12K]

Absorbed energy
(W,) corresponding

to the preceding
stored energy for
the first cycle

20,5 We

20,5 We

20,5 We

20,5 We

Absorbed energy
(W3) corresponding

to the preceding
stored energy for
the second and
third cycle

>0,42 We

>0,42 We

>0,42 We

20,42 Wq

Table 5 applies to the temperature range - 25 °C to + 45 °C.
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For friction spring/ring spring and buffer with 105 mm stroke, after 25 mm stroke, the static
characteristic could be between 30 kN and 170 kN if the feasibility is confirmed by service experience.
The interaction between coupling and the buffer needs further consideration for this configuration.

Tests on hydrodynamic and hydrostatic springs shall also determine whether the reaction force exerted
by the buffer at compression of 30 mm, 60 mm and 100 mm depths, respectively remains virtually
constant for 10 min.

5.5.3 Dynamic characteristics
Dynamic characteristics are those obtained when a test vehicle fitted with the buffers to be tested is
impacted by another test vehicle.

The values imposed are designed to ensure adequate protection of the passengers, the goods carried
and of the vehicle structure against buffing impact, particularly in marshalling yards.

5.5.4 Type testing

The following type tests shall be undertaken:

— dynamic testing as specified in Annex E;
— endurance testing under service load for elastic system as specified in Annex F;

— endurance testing for life-cycle simulation as specified in Annex G.

5.6 Marking

Buffers shall be marked as indicated in Figure 5 and Figure 6. This marking system is also applicable for
buffers of 110 mm stroke.

The minimum size of the letters is defined in Figure 6.

This marking shall be applied during manufacture or inserted on a securely fixed metal plate depending
on the method of manufacture.

Dimensions in millimetres

max. 3 // L, _

Figure 5 — Location of the mark

For crashworthy buffers or buffers, which form part of a combined system of a special buffer and a
deformation element, a different place or a different technology than a metal plate may be chosen.
However, the layout and letter size as defined in Figure 6 shall be maintained.
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The legibility and durability of the marking shall be specified in the technical specification.

Dimensions in millimetres
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5 8 6
B 2130 .
Key
1 stroke - designation or category letter (followed by “X” for crashworthy buffers) - buffer head radius
1a) indication stroke
1b) buffer category including crashworthy buffer digit “X”
1c) buffer head radius
2 type of buffer head
S - standard
P - synthetic material
H - hardened (for hardness > 450 HV)
3 type of elastic system
F - friction spring S - hydrostatic capsule
R - rubber spring D - hydrodynamic capsule
P - polymer spring
For combined elastic systems, combine the letters, e.g. FD - friction spring/hydrodynamic capsule
4
5 manufacturer’s marking
6 two last digit of production year
7 identification number of Notified Body or other certification body (optional)
8 owner’s marking (optional)
Figure 6 — Marking
Additional markings may be given if this is requested in the technical specification.
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