EESTI STANDARD EVS-EN 16771:2016

Railway applications - Infrastructure - Aluminothermic
welding of grooved rails

EESTI STANDARDIKESKUS EW/&

ESTONIAN CENTRE FOR STANDARDISATION J




EVS-EN 16771:2016

EESTI STANDARDI EESSONA NATIONAL FOREWORD

See Eesti standard EVS-EN 16771:2016 sisaldab | This Estonian standard EVS-EN 16771:2016
Euroopa standardi EN 16771:2016 ingliskeelset | consists of the English text of the European
teksti. standard EN 16771:2016.

Standard on joustunud sellekohase teate|This standard has been endorsed with a
avaldamisega EVS Teatajas. notification published in the official bulletin of the
Estonian Centre for Standardisation.

Euroopa standardimisorganisatsioonid on teinud | Date of Availability of the European standard is
Euroopa standardi rahvuslikele liikmetele |09.11.2016.
kattesaadavaks 09.11.2016.

Standard on kattesaadav Eesti | The standard is available from the Estonian Centre
Standardikeskusest. for Standardisation.

Tagasisidet standardi sisu kohta on v8imalik edastada, kasutades EVS-i veebilehel asuvat tagasiside vormi
vOi saates e-kirja meiliaadressile standardiosakond@evs.ee.

ICS 25.160.10, 93.100

Standardite reprodutseerimise ja levitamise 8igus kuulub Eesti Standardikeskusele

Andmete paljundamine, taastekitamine, kopeerimine, salvestamine elektroonsesse siisteemi vdi edastamine tikskdik millises
vormis v8i millisel teel ilma Eesti Standardikeskuse kirjaliku loata on keelatud.

Kui Teil on kiisimusi standardite autorikaitse kohta, vdtke palun Gihendust Eesti Standardikeskusega:
Koduleht www.evs.ee; telefon 605 5050; e-post info@evs.ee

The right to reproduce and distribute standards belongs to the Estonian Centre for Standardisation

No part of this publication may be reproduced or utilized in any form or by any means, electronic or mechanical, including
photocopying, without a written permission from the Estonian Centre for Standardisation.

If you have any questions about copyright, please contact Estonian Centre for Standardisation:
Homepage www.evs.ee; phone +372 605 5050; e-mail info@evs.ee



www.evs.ee
/C:UsersmartinDesktopinfo@evs.ee
http://www.evs.ee/

EUROPEAN STANDARD EN 16771
NORME EUROPEENNE
EUROPAISCHE NORM November 2016

ICS 25.160.10; 93.100

English Version

Railway applications - Infrastructure - Aluminothermic
welding of grooved rails

Applications ferroviaires - Infrastructures - Soudage Bahnanwendungen - Infrastruktur -
par aluminothermie des rails a gorge Aluminothermisches Schweifien von Rillenschienen

This European Standard was approved by CEN on 15 July 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, 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

© 2016 CEN  All rights of exploitation in any form and by any means reserved Ref.No. EN 16771:2016 E
worldwide for CEN national Members.



EVS-EN 16771:2016

Contents Page
D100 QT0) 0 XF Lo 0 a1 ) o 4
0000 000710 U 00 o 5
1 Y0 0 . 6
2 I\ L0 0T U Q= () o) 4 L 6
3 Terms and defiNitioNs ... ————————————————————————— 6
4 Information to be supplied by the railway authority .........mmm———————— 7
5 WX 080 0kt 10 0T o0 LD o 7
51 L= 1T i 7
5.2 Process identifiCation ... ———————————————— 7
53 GeNeral FeQUITEIMENLES ......cccuuiiiisisirnsssnsrsr s ss s sms s s e e e A SRS E SR SR SR SRR AR AR R AR R R R R RERERE RS 7
54 Documents to be submitted with the request for approval.......————— 8
5.5 Initial cOMPlIaNCe tESTING.......ccu iR e n e e 9
5.6 Extension of initial compliance teSting ... —————————— 11
5.7 Preparation and allocation of test Welds.......c.coummmms—————————— 11
6 Re-approval following process Changes ... 12
7 U2 Y 0100 i 10D gy ] 15
7.1 Visual surface eXamination ... 15
7% T T XY oz T3 A 13 B 00 Lo, 15
7.1.2 Ground Weld SUT ACE ... s s as 15
7.2 Running surface hardness test.....uuss s ———— 16
7.3 Y L0} 0 1 L I - 16
7.4 Internal eXamINAtION .. s E AR e 17
741 Weld SOUNAINESS . cciuiuiuiuiuisisiasmsssssssssssssssssssssssssssssss s sasassasass s s s se eSS E SRR R AR AR E AR R R A RE A SRR E AR AR AR R AR AR AR R RS 17
7.4.2 Fusion zone - Shape and dimenSion........rm s ————————— 19
7.4.3 Microscopic eXamiNation ... s s sssassssnsasanss 19
7.4.4 Heat softened Zone Width...... s ——————————————— 20
7.5 Chemical ANalySiS. . R AR e S 20
Annex A (informative) Steps in approval .......———————————————— 22
Annex B (informative) Suggested sequence of laboratory tests ... ——————— 24
Annex C (informative) Procedure for FRY etChing.......ccuininnmmmss s 25
Annex D (normative) Procedure for measurement of surface hardness.........crnnnnsssssssssnsssssnnns 26
Annex E (normative) Procedure for slow bend test ... s 27
Annex F (normative) Procedure for recording test weld fracture face defects.........ccocurrerrssseresennnns 29
Annex G (normative) Ultrasonic inspection procedure on aluminothermic welds to be

LY 0 ¢ T 30
G.1 5 14 ) 30
G.2 W 00 2= U Lo 30
G.3 Preparation Of SAMPLES....... s s e 30
G.4 06T 110 10 o) 30

2



EVS-EN 16771:2016

G.5 T 1 0 . 30
G.6 2] 1) 4 31
Annex H (normative) Procedure for microscopic examination of the visible heat affected

zone and fusion Zone Of WeldS ... ————————— 32
Annex I (normative) Procedure for measurement of the heat softened zone width ..........ccvrurarane 33
1.1 Measurement Of NArdNess ... e 33
1.2 Evaluation of hardness data ... ssssssssssssssssssssssssssssssas 34
123 10) 107 o3 021 0] 42 36



EVS-EN 16771:2016

European foreword

This document (EN 16771:2016) 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 May 2017, and conflicting national standards shall
be withdrawn at the latest by May 2017.

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

According to the CEN-CENELEC Internal Regulations, the national standards organisations 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, Slovakia, Slovenia, Spain, Sweden, Switzerland,
Turkey and the United Kingdom.
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Introduction

This standard defines the approval procedure for aluminothermic welding processes for grooved rail
welding through laboratory tests of welds produced in a workshop. This laboratory approval will
provide the railway authority with sufficient information for tests in the track if required.
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1 Scope

This standard defines the laboratory tests and requirements for approval of an aluminothermic
welding process using welds produced in workshop conditions.

It applies to the joining of new, grooved rails as described in EN 14811 of the same profile and steel
grade. Welding of construction profiles and machined profiles are not covered in this standard.

Compliance with the requirements of this standard does not in itself ensure the suitability of a
welding process for specific conditions of track and traffic.

The standard does not cover welds made between different rail sections, worn rails or different rail
grades.

In addition to the definitive requirements, this standard also requires the items detailed in Clause 4
to be documented. For compliance with this standard, it is important that both the definitive
requirements and the documented items be satisfied.

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 14811, Railway applications - Track - Special purpose rail - Grooved and associated construction
EN ISO 6506-1, Metallic materials - Brinell hardness test - Part 1: Test method (1SO 6506-1)
EN ISO 6507-1, Metallic materials - Vickers hardness test - Part 1: Test method (ISO 6507-1)

EN ISO 9712, Non-destructive testing - Qualification and certification of NDT personnel (I1SO 9712)

3 Terms and definitions

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

31

fusion zone

area of the weld which has been in a liquid state and which is revealed by etching sections cut
through the weld

3.2

visible heat-affected zone

HAZ

areas on either side of the fusion zone within the rail steel microstructure has been visibly modified
by the heat of the welding process as revealed by Fry macro-etching

3.3
heat softened zone
part of the HAZ (Heat Affected Zone) characterised by a lower hardness

3.4

flashing

flat fin of weld metal located on the rail surface adjacent to the weld collar caused by gaps between
the mould and the rail





