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Important Notice and Disclaimer

The Rail Industry Safety & Standards Board (“RISSB”) provides a range of template products,
collectively called the “RISSB Products”, including:

e Standards;

e Codes of Practice;
e Rules;

e Guidelines; and

e Handbooks.

The purpose of RISSB’s Products is to provide general good practice guidance for use by
organisations engaged in, or providing services to those engaged in, railway operations in
Australia (the “Users”).

RISSB Products have not been tailored to fit or address the individual circumstances of any
organisation. They are adopted by Users at their own risk.

Responsibility rests with the User, should it choose to adopt a RISSB Product, to ensure that
the RISSB Product is safe for use in the specific User’s operations.

This will include undertaking a risk assessment. Reliance must be placed on the User's own
enquiries and assessment rather than the RISSB Product.

RISSB and all persons acting for RISSB in preparing a RISSB Product disclaim any and all
liability or responsibility to any person for any consequences arising directly or indirectly from
the use by Users of the RISSB Product in whole or in part, and whether or not in conjunction
with, or as a supplement to, the guidelines which the Users currently use.

Adherence to the RISSB Products does not ensure compliance with any relevant law, national
guidelines, standards and codes of practice.

Due to the diverse operating environments within the rail industry, strict and technical
compliance with RISSB Products may not always be possible by organisations.

Users are responsible for making their own enquiries in relation to compliance with national
standards, guidelines and codes of practice.

While all reasonable care has been taken in the preparation of RISSB Products, RISSB is an
industry association, not a legal practitioner, and therefore it makes no representation that, and
gives no warranty or guarantee that, RISSB Products are an accurate representation of the law
or fit for any individual circumstances. RISSB (including all persons acting for, or on behalf of,
RISSB in preparing and/or publishing RISSB Products) does not take any responsibility for loss
or damage suffered by any person resulting in any way from the use of, or reliance on, RISSB
Products.
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Non-Mandatory and Non-Normative

It was formally determined and agreed at the Name of Meeting on Day/ Month/ Year that
Guidelines are not enforceable or mandatory. These RISSB Guidelines have been developed
by industry, for industry only. RISSB members are free to utilise the content of this document
either in whole, in part or not at all.

Copyright

All rights reserved RISSB 2013. The content of this document (except for content explicitly
marked as originating from other sources) is owned by RISSB and may not be reproduced or
transmitted by any means in whole or in part without written permission from the copyright
owner.

Current financial members of RISSB may utilise and reproduce the text or diagrams contained
herein use within the context of their own rail operations. No photographs contained herein may
be reproduced without permission of the relevant copyright holder.

© RISSB Page 3 Version 1.00, 11 December 2013



RAIL INDUSTRY SAFETY Wheel and Rail Profile Development
/) ANDSTANDARDS BOARD

Contents

1 1 10T [ o 1o o 5
Nt R U 0T 1] PRSPPIt 5
o o] o PSP 5
R N 5 1= {111 £ PUUO SSPRPURR 5

2  THEORETICAL ASSESSMENT OF WHEEL AND RAIL PROFILES..........coccinevviinnnnnne 7
2.1  Flange-climb derailment...........ooooiiii i 7
2.2 RIE QUAIILY ..o 9
2.3 CUIVING PEITOIMANCE. ... ..c it et e e e e e e e aara s 14
2.4  Wear and rolling contact fatigue (RCF) ......ccooiiiiiiiiiiiiiei e, 16
2.5  ROING FESISTANCE. ....uuiiii e e e e e e e e e e e e raaas 20
2.6 Ease of appliCatioN.........coooeiiiiiieeeeeeeee 21
P A © |1 1= g =T od (o] £ T P 22
IN-SERVICE ASSESSMENT OF WHEEL AND RAIL PROFILES............cooeviiiee, 24
CHANGE MANAGEMENT PROCESS FOR WHEEL/RAIL PROFILES ....................... 25
4.1 Approach to wheel and rail profile development...............ccoovvviiieeneeeeiiciiin. 25
4.2 Stakeholder CONSUIALION .. ....uuuiii e ee e e e e e e e 26
4.3 Definition of objectives of profile development ...........ccccccvvvviiiiiiiiiiiiiiiee 26
4.4  Definition of performance reqUIremMeNntS...........cccoovuviiiiiiieeeeeeeecee e 28
4.5 Choice of profile development method and software.............ccccceeeeeieeeeiiiiiiinnnnnn. 28
4.6 Collection of basiC data...........cceuvviiiiiiiiiiii 31
4.7  Profile deVeIOPMENT ........coiiiiiiii 33
4.8 Trial application and analysis ... 35
4.9 Stakeholder consultation and agreemMeNt .............oouvviiiiieeeeiiiiiiieee e 38
410 IMPIEMENTALION ..uvviiii e e e e e e e e e e e e e a s 38
4.11 Documentation and arChiving.........cccooouuiiiiiiii i 38

I = 12 I 1@ 10 Y o o 40

Appendix Contents

A APPENDIX A — IN-SERVICE ASSESSMENT OF WHEEL AND RAIL PROFILES ...... 42
B  APPENDIX B — CHECK LIST OF TECHNICAL ISSUES ........oooiiiiiiiiiii e 49

© RISSB Page 4 Version 1.00, 11 December 2013



, RAIL INDUSTRY SAFETY Wheel and Rail Profile Development
‘ / AND STANDARDS BOARD

1 Introduction

1.1 Purpose
The objectives of the Guideline for Wheel and Rail Profile Development are to:

e Provide good practice guidance on assessing wheel and rail profiles theoretically and in
the field (in service).

e To provide a change management process for developing, testing and implementing
new wheel and/or rail profiles.

1.2 Scope

This Guideline is applicable to all Australian rail networks, including narrow, standard and broad
gauge railways.

It is not intended to cover light rail networks that may have different requirements.

1.3 Definitions

For the purposes of this Guideline the definitions given in the Australian Guideline of Practice —
Glossary of Railway Terminology (Reference 2) shall apply. The following definitions are
specific to this guideline.

Term Definition

Conformal contact The general condition where the wheel and rail profiles have similar shapes
resulting in a large contact area.

Closely conformal contact The condition where the wheel and rail profiles have such similar shapes
that the gap between the unloaded wheel and rail profiles is about 0.1mm or
less. Once loaded, the elastic deformation of the wheel and rail should close
the gap such that there is a wide contact band around 25-40mm in width.

Conicity Conicity is a measure of the effective cone angle of the wheelset on the
rails. For example, a wheel with a coned profile that has a slope of 1:20 that
is sitting on rails with a convex head would be expected to have a conicity of
0.05 (i.e. 1/20).

Mathematically, the conicity is calculated as one-half of the slope of the
graph of rolling radius difference versus wheelset lateral shift.

Contact stress (Po) Maximum wheel/rail contact stress in the direction normal to the plane of
contact.
Creepage Relative movement between the wheel and rail with longitudinal, lateral and

spin components.
Creep forces Forces associated with longitudinal, lateral and spin creepage.

False flange Raised portion of the wheel towards the outer edge of the wheel tread.
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