
NPrice Code

National Standards
Authority of Ireland

Dublin 9
Ireland

Fax: (01) 807 3838
Tel: (01) 807 3800

 NSAI 2004

RAILWAY APPLICATIONS - WHEELSETS AND

BOGIES - MONOBLOC WHEELS - TECHNICAL

APPROVAL PROCEDURE - PART 1: FORGED

AND ROLLED WHEELS

©

I.S. EN 13979-1:2004

This Irish Standard  was
published under the

authority of the National
Standards Authority of

Ireland
and comes into effect on:

NO COPYING WITHOUT NSAI
PERMISSION EXCEPT AS

PERMITTED BY COPYRIGHT
LAW

May 13, 2004

45.040ICS

Údarás um Chaighdeáin Náisiúnta na hÉireann

STANDARD

This is a free page sample. Access the full version online.



This is a free page sample. Access the full version online.



EUROPEAN STANDARD

NORME EUROPÉENNE

EUROPÄISCHE NORM

EN 13979-1

December 2003

ICS 45.040

English version

Railway applications - Wheelsets and bogies - Monobloc wheels
- Technical approval procedure - Part 1: Forged and rolled

wheels

Applications ferroviaires - Essieux montés et bogies -
Roues monobloc - Procédure d'homologation technique -

Partie 1: Roues forgées et laminées

Bahnanwendungen - Radsätze und Drehgestelle - Vollräder
- Technische Zulassungsverfahren - Teil 1: Geschmiedete

und gewalzte Räder

This European Standard was approved by CEN on 3 November 2003.

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 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 Management Centre has the same status as the official
versions.

CEN members are the national standards bodies of Austria, Belgium, Czech Republic, Denmark, Finland, France, Germany, Greece,
Hungary, Iceland, Ireland, Italy, Luxembourg, Malta, Netherlands, Norway, Portugal, Slovakia, Spain, Sweden, Switzerland and United
Kingdom.

EUROPEAN COMMITTEE FOR STANDARDIZATION
C OM ITÉ  EUR OP ÉEN DE NOR M ALIS AT ION
EUROPÄISCHES KOMITEE FÜR NORMUNG

Management Centre: rue de Stassart, 36    B-1050 Brussels

© 2003 CEN All rights of exploitation in any form and by any means reserved
worldwide for CEN national Members.

Ref. No. EN 13979-1:2003 E

This is a free page sample. Access the full version online.



EN 13979-1:2003 (E) 

2 

Contents Page 

Foreword .......................................................................................................................................................4 

Introduction...................................................................................................................................................5 

1 Scope................................................................................................................................................6 

2 Normative references.......................................................................................................................6 

3 Parameters for the definition of the application covered ...............................................................6 
3.1 Parameters for geometrical interchangeability...............................................................................6 
3.1.1 Functional requirements..................................................................................................................6 
3.1.2 Assembly requirements ...................................................................................................................7 
3.1.3 Maintenance requirements ..............................................................................................................7 
3.2 Parameters for thermomechanical assessment .............................................................................7 
3.3 Parameters for mechanical assessment .........................................................................................7 
3.4 Parameters for acoustic assessment ..............................................................................................8 

4 Description of the wheel to be approved ........................................................................................8 

5 Assessment of the geometrical interchangeability ........................................................................8 

6 Assessment of the thermomechanical behaviour ..........................................................................8 
6.1 General procedure............................................................................................................................8 
6.2 First stage – Braking bench test......................................................................................................9 
6.2.1 Test procedure .................................................................................................................................9 
6.2.2 Decision criteria ...............................................................................................................................9 
6.3 Second stage – Wheel fracture bench test....................................................................................10 
6.3.1 General............................................................................................................................................10 
6.3.2 Test procedure ...............................................................................................................................10 
6.3.3 Decision criterion ...........................................................................................................................10 
6.4 Third stage – Field braking test .....................................................................................................10 
6.4.1 General............................................................................................................................................10 
6.4.2 Test procedure ...............................................................................................................................10 
6.4.3 Decision criteria .............................................................................................................................10 

7 Assessment of the mechanical behaviour ....................................................................................11 
7.1 General procedure..........................................................................................................................11 
7.2 First stage - Calculation .................................................................................................................11 
7.2.1 Applied forces ................................................................................................................................11 
7.2.2 Calculation procedure....................................................................................................................12 
7.2.3 Decision criteria .............................................................................................................................13 
7.3 Second stage – Bench test ............................................................................................................13 
7.3.1 General............................................................................................................................................13 
7.3.2 Definition of bench loading and of the test procedure .................................................................13 
7.3.3 Decision criteria .............................................................................................................................13 

8 Assessment of the acoustical behaviour ......................................................................................13 
8.1 General procedure..........................................................................................................................13 
8.2 Calculation procedure....................................................................................................................14 
8.3 Field measurements.......................................................................................................................14 
8.4 Decision criteria .............................................................................................................................14 

9 Technical approval documents......................................................................................................15 

Annex A (normative)  Assessment of the thermomechanical behaviour.................................................17 
A.1 Assessment organigram................................................................................................................17 
A.2 Braking bench test procedure .......................................................................................................18 

This is a free page sample. Access the full version online.



EN 13979-1:2003 (E) 

3 

A.2.1 Principle of the test ....................................................................................................................... 18 
A.2.2 Definition of braking...................................................................................................................... 18 
A.2.3 Method of measuring the decision criteria................................................................................... 18 
A.2.4 Tests and measurements.............................................................................................................. 20 
A.2.5 Anomalies ...................................................................................................................................... 21 
A.3 Wheel fracture bench test procedure ........................................................................................... 21 
A.3.1 Principle of the test ....................................................................................................................... 21 
A.3.2 Definition of drag braking ............................................................................................................. 21 
A.3.3 Pre-cracking of the rim.................................................................................................................. 22 
A.3.4 Special measurement methods required for this test.................................................................. 22 
A.3.5 Tests and measurements.............................................................................................................. 22 
A.3.6 Anomalies ...................................................................................................................................... 23 
A.4 Field braking test procedure......................................................................................................... 23 
A.4.1 Principle of the test ....................................................................................................................... 23 
A.4.2 Definition of braking...................................................................................................................... 23 
A.4.3 Method of measurement of the decision criteria.......................................................................... 24 
A.4.4 Standard test run........................................................................................................................... 24 
A.4.5 Tests and measurements.............................................................................................................. 25 
A.4.6 Anomalies ...................................................................................................................................... 26 

Annex B (normative)  Organigram of the mechanical behaviour assessment........................................ 27 

Annex C (informative)  Mechanical behaviour – Finite element code assessment................................. 28 

Annex D (informative)  Mechanical behaviour – Bench loading and test procedure.............................. 29 
D.1 Principle of bench loading and test procedure ............................................................................ 29 
D.2 Definition of loading ...................................................................................................................... 29 
D.2.1 General........................................................................................................................................... 29 
D.2.2 Measurement of the stresses during field tests........................................................................... 30 
D.3 Fatigue bench test ......................................................................................................................... 30 
D.3.1 Method 1 – Random fatigue test ................................................................................................... 30 
D.3.2 Method 2 – Single-stage fatigue test ............................................................................................ 31 

Annex E (informative)  Assessment of the acoustical behaviour ............................................................ 34 
E.1 Assessment organigram ............................................................................................................... 34 
E.2 Calculation procedure ................................................................................................................... 35 
E.2.1 Preliminary comment .................................................................................................................... 35 
E.2.2 Calculation of the wheel modal basis........................................................................................... 35 
E.2.3 Selection of the reference track model......................................................................................... 35 
E.2.4 Definition of the calculation parameters....................................................................................... 35 
E.2.5 Power calculation .......................................................................................................................... 35 
E.2.6 Insertion ......................................................................................................................................... 36 
E.2.7 Calculations of the decision criteria for acoustical technical approval of the wheel ................. 37 
E.2.8 Optional calculations..................................................................................................................... 37 
E.3 Field measurement procedure ...................................................................................................... 37 
E.3.1 Objective and preliminary remark................................................................................................. 37 
E.3.2 Recommendations for the operating conditions.......................................................................... 38 
E.3.3 Measurement procedure ............................................................................................................... 41 
E.3.4 Analysis of results......................................................................................................................... 43 

Bibliography............................................................................................................................................... 46 
 

This is a free page sample. Access the full version online.



EN 13979-1:2003 (E) 

4 

Foreword 

This document EN 13979-1:2003 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 June 2004, and conflicting national standards shall be withdrawn at 
the latest by June 2004. 

Annexes A and B are normative. 

Annexes C, D and E are informative. 

This document contains a bibliography. 

This European Standard is part of a series of two EN 13979 standards, Part 2 of which is: 

 Part 2: Other procedures. 

According to the CEN/CENELEC Internal Regulations, the national standards organizations of the following 
countries are bound to implement this European Standard: Austria, Belgium, Czech Republic, Denmark, 
Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Luxembourg, Malta, Netherlands, Norway, 
Portugal, Slovakia, Spain, Sweden, Switzerland and the United Kingdom. 
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