ICS 45.040 SLOVENSKA TECHNICKA NORMA Januér 2021
Zeleznice STN
Brzdenie EN 15328
Brzdové oblozenie
28 4027

Railway applications - Braking - Brake pads

Tato norma obsahuje anglicka verziu eurépskej normy.
This standard includes the English version of the European Standard.

Tato norma bola ozndmena vo Vestniku UNMS SR &. 12/20

Obsahuje: EN 15328:2020

131768

Urad pre normalizaciu, metrolégiu a skasobnictvo Slovenskej republiky, 2021

Slovenska technicka norma a technicka normaliza¢na informécia je chranena zakonom ¢&. 60/2018 Z. z. o technickej normalizacii.




STN EN 15328: 2021 Urad pre normalizaciu, metroldgiu a ski$obnictvo Slovenskej republiky

EUROPEAN STANDARD EN 15328
NORME EUROPEENNE
EUROPAISCHE NORM July 2020

ICS 45.040

English Version

Railway applications - Braking - Brake pads

Applications ferroviaires - Freinage - Garniture de frein Bahnanwendungen - Bremsen - Bremsbelédge

This European Standard was approved by CEN on 15 June 2020.

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, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway,
Poland, Portugal, Republic of North Macedonia, 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: Rue de la Science 23, B-1040 Brussels

© 2020 CEN  All rights of exploitation in any form and by any means reserved Ref. No. EN 15328:2020 E
worldwide for CEN national Members.



STN EN 15328: 2021 Urad pre normalizaciu, metroldgiu a skiiSobnictvo Slovenskej republiky
EN 15328:2020 (E)

Contents Page
EUTOPEAN fOT@WOI.....ceieiecisssiiisssssmssssssssssss s s s st sssssmsssasas s e E s AR SRS AR R R AR AR AR AR RR R AR AR R R SRR R AR R AR AR R AR RS 5
0000010 L1 0 6
1 Y 1 7
2 L0 3 00 B A Q=) ) (=) 1 L X, 7
3 Terms and defiNitioNs ... ————————————————————————————— 8
4 Symbols and abDreviations ... ——————— 9
5 Characteristics and test method of the brake pads ..., 10
51 Classification of brake Pads......cumisissssssssssssssssssss s 10
52 Coefficient Of fIICHION iR 10
53 Environmental impact, health and safety ........—————————————— 10
5.4 LT Ve L0 LT g 11 T=) 1 10
5.5 Frictional requirements for brake pads ... 10
5.6 Requirements and optional test programs for brake pads for coaches.......iscrcrsicinicnns 12
5.7 Geometrical features of the brake pads.......cou————————————— 13
5.8 Mechanical, physical and chemical characteristics .......m————— 14
5.9 Thermal and mechanical reqUIreMENLS ... ————————— 15
LT O 0 Y= a2 Tof b LT LT L) L 15
5.11 MarKing of Brake Pads.....csssssssssssssssssssssssssssssssss s s ssssssassssssssssss 15
512 DYNAMOMETET LSS ...civimimimsmsmsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssasasassssnsssssssssssssssssasasassssssnsnssssssasans 15
5.13 Conditions for classification LSS ... ——————————— 16
5.14 Interchangeability of brake Pads ... 18
Annex A (normative) Generic conditions for the execution of test programs ........ccusrumsesssnsesesesnans 19
A1l =) 1 1) o | 19
A2 LTy 0 0T 1 L, 19
A3 RT3 4 (11 0 19
A4 Interruption of teSt SEQUENCE ... e 19
A5 B 20 10 01 i LD 19
A.6 Brake applications under wet CONAItIONS ... 19
A7 Conditioning Of Drake diSCS ... ssssssasas 20
L W R 7 1 1= - | 20
A.7.2 CONAitiONING PIrOGTAIN ..ciuiucrssssssssssssssssssssssssssssssssssssssssssssssssasssssss s s s e E SR AR AR SRR SRS AR R A A AR SRR E AR AR AR SRR AR AR RS 21
A.7.3 ROUZGhNESS MEASUTEIMENL ...cosirrrismsmsmsnssssisssssssssssssssssssssssasasasss s s E R R RS s s e e e e e R R R R R AR AR SRR AR AR RS 21
A.8 Bedding-in of Brake Pads ... ssasasess 21
A9 Methods of temperature MeaSUreMENLES ... ————— 21
2 W0 10 T =% 0 00 g (00 ) 00 Lo L, 22
A.11 Rotation and ventilation CONAItions.........couu s ——————————————— 22
Annex B (normative) Test programs for classes Al t0 Gl ... 23
B.1 Test program: brake pads of class Al ... —————— 23



STN EN 15328: 2021 Urad pre normalizaciu, metroldgiu a skiiSobnictvo Slovenskej republiky

EN 15328:2020 (E)

B.2 Test program: brake pads of classes B1 and C1 ........nnnmmmmsssssssssssssssssssssssssssssasasas 25
B.3 Test Program: brake pads of classes B2 and C2 ... 30
B.4 Test program: brake pads of Class CO.......coninmnmsmsmssmnsssssssssssssssssss s 35
B.5 Test program: brake pads of class C3.......nn s 37
B.6 Test program: brake pads of class D1 ... 39
B.7 Test program: brake pads of class D2 ... 43
B.8 Test program: brake pads of class El.......ssssssssssssssssssssssssssssssss 46
B.9 Test program: brake pads of class Fl.......sssssssssssssssssssssssssssssss 48
B.10 Test program: brake pads of classes F2 and Gl.....nnmssssssssssssssssssssssssas 51
B.11 Test program: brake pads of class F3......sssssssssssssssssss 54
B.12 Assessment of static friction coefficient.......cuvvnnnn s ————— 57
Annex C (normative) Test programs for COAChES.......iinnn s ———— 58
C1 Test program S1.1 (v ax = 200 km/h - organic brake pads) ..., 58
C.2 Test program S2.1 (Wet tEST) . s as 61
C.3 Instantaneous coefficient of friction for test program $1.1, S2.1, T1 and T2......cccvvrurnnens 61
C4 Mean coefficient of friction for test programs S1.1, S2.1, T1 and T2 .......connmnmsnssssmsesesesssesnns 62
C.5 Test program T1 (vi5x = 200 km/h - sintered brake pads).......coonnnnnnnnnsnn, 63
C.6 Test program T2 wet test (sintered brake pads) ... 66
Annex D (normative) Documentation of brake tests ... 67
Annex E (normative) Generic test programs for locomotives, MUs and high speed trains............. 69
E.l Use of the generic teSt Programs....... s —————————————— 69
E.2 LOCOMOTIVES AN MUS....covimcuiniesissssssssissssssssssssssssssssss s ssssssss s s s s s asass s s asas s s s asnsaes 69
200 T =Ty o = U UL ) . 69
D 23 1 (3 1< 1 72
DG SO ] = 1] T 72
E.2.4 Continuous brake applications........coummmmmiimmmssssssssssssssssssssssssssssssssssssss s 73
E.3 L8 0T B 0 TT T I i U 0 73
| G 200 T Ty o T U 0L ) 73
E.3.2  BIaKe STePS..iiiiimmnsssssssssssssssssssssssssassssssssssssssssssssssssssssasasssssssssssssssssassssasasasasssssssss s s sssssssssasasssssassnsnsnsssnss 75
D |/ = 10 L 76
E.3.4 Brake forces for high-speed brake applications ... 76
E.3.5 Power for continuous brake applications ... 77
Annex F (normative) Brake pads shapes and envelopes..........sssssssssssssssssssssss 78
F.1 L0 1T i | 78
F.2 Preferred space envelope for SBP 200 CINZ ........comsiisismmsmmmmssssssssssssssssssssssssssssssssssssasasasas 78
F.3 Preferred space envelope for SBP 175 CINZ......commmmisismsmssssmsmssmssssssssssssssssssssssssssssssssssssasasasass 79



STN EN 15328: 2021 Urad pre normalizaciu, metroldgiu a skiiSobnictvo Slovenskej republiky

EN 15328:2020 (E)

F.4 Space envelope fOr SBP 200 CIN2 ... sssssssssssssssssssssassssssssess 80
F.5 Maximum Space envelope for SBP 175 CIN2........cummmmsmsmsssssssssssssssssssssssssssssssssssssssssssses 80
Annex G (normative) Drawings for dove tails.......cu———————— 81
Annex H (informative) IN-SErvice LSt ... 83
H.1 TSt FEQUITEIMENTES ....covieicrimsscnsnssrssisns s m s s R e AR RS AR R R A SRR AR R AR R AR AR AR R AR R R AR R R AR R AR RS 83
H.2 Mechanical reqUIreMENLS ... ————————————————_ 83
H.3 Thermal reqUITeMENtS.... ..o ——————————————————— 84
Annex ZA (informative) Relationship between this European Standard and the Essential
Requirements of EU Directive 2016/797 /EU aimed to be covered.........csmsmsssssssenens 85
23 10) 107 o3 021 0 4, 87



STN EN 15328: 2021 Urad pre normalizaciu, metroldgiu a skiiSobnictvo Slovenskej republiky

EN 15328:2020 (E)

European foreword

This document (EN 15328:2020) 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 January 2021, and conflicting national standards shall
be withdrawn at the latest by January 2021.

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.

This document has been prepared under a standardization request given to CEN by the European
Commission and the European Free Trade Association, and supports essential requirements of
EU Directive 2016/797 /EU.

For relationship with EU Directive 2016/797 /EU, see informative Annex ZA, which is an integral part of
this document.

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, France, Germany, Greece, Hungary, Iceland, Ireland,
Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Republic of North
Macedonia, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland, Turkey and the United
Kingdom.
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Introduction

This document gives the requirements for the design, dimensions, performance and testing of a brake
pad which, as part of a disc brake system, acts on one friction face of a brake disc in accordance with
EN 14535-1 and EN 14535-2.

The generic test program can also be used with different program parameter figures for specific project
applications. The use of project adapted programs is subject to agreement between the parties involved.

This document contains the requirements for interfacing the brake pads with the rail vehicle, the testing
procedures in order to confirm that it satisfies the basic safety and technical requirements, the material
control procedures to ensure product quality, reliability and conformity, as well health and
environmental requirements are fulfilled.

Each manufacturer is responsible for ensuring that the quality of design, workmanship and construction
is in accordance with good engineering practice.
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1 Scope

This document specifies requirements for pads for disc brakes of railway rolling stock.

The document defines requirements and generic test programs for brake pads on dynamometer. This
document does not cover mandatory tests to verify stopping distances in addition to laboratory, bench
test and in-service tests. In order to qualify the brake pad performance in accordance with the
classification the standard provides fixed parameter figures as categories defined in paragraph
classification scheme.

This document is not applicable for urban rail applications.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any amendments) applies.

EN 14478:2017, Railway applications - Braking - Generic vocabulary

EN 14535-1:2019, Railway applications - Brake discs for railway rolling stock - Part 1: Brake discs pressed
or shrunk onto the axle or drive shaft, dimensions and quality requirements

EN 14535-2:2019, Railway applications - Brake discs for railway rolling stock - Part 2: Brake discs mounted
onto the wheel, dimensions and quality requirements

EN 14535-3:2015, Railway applications - Brake discs for railway rolling stock - Part 3: Brake discs,
performance of the disc and the friction couple, classification

EN 16451:2015, Railway applications - Braking - Brake pad holder

EN ISO 4287:1998, Geometrical product specifications (GPS) - Surface texture: Profile method - Terms,
definitions and surface texture parameters (IS0 4287:1997)

UIC 548:2016, Brakes - Requirements of friction test benches for the international certification of brake
pads and brake blocks

koniecnahladu -textdalejpokracujevplatenejverzii STN
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