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Foreword

This Part of BS 5892 was prepared under the direction of the Iron and Steel
Standards Policy Committee and supersedes BS 5892 : Part 2 : 1987, which is
withdrawn. BS 5892, which covers railway rolling stock material, is published in
the following six Parts.

Part 1 Specification for axles for traction and trailing stock

Part 2 Specification for forged and rolled wheel centres

Part 3 Specification for monobloc wheels for traction and trailing stock
Part 4 Specification for forged and rolled tyres

Part 5 Specification for steel bars for retaining rings for tyred wheels
Part 6 Specification for wheelsets for traction and trailing stock

The format of this Part of BS 5892 has been revised to incorporate the
requirements for dimensional tolerancing for wheel centres which were
previously included in BS 5892 : Part 6. This Part of BS 5892 is related to
IS0 1005-4; however, it has not been possible to obtain equivalence. It is also
related to UIC 812-1.

BS 5892 : Parts 1, 3, 4 and 6 have also been revised to ensure consistency with
the requirements of this Part.

Product certification. Users of this British Standard are advised to consider the
desirability of third party certification of product conformity with this British
Standard based on testing and continuing surveillance, which may be coupled
with assessment of a supplier’s quality systems against the appropriate Part of
BS 5750.

Enquiries as to the availability of third party certification schemes will be
forwarded to BSI to the Association of Certification Bodies. If a third party
certification scheme does not already exist, users should consider approaching an
appropriate body frorm the list of Association members.

Compliance with a British Standard does not of itself confer immunity from
legal obligations.
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Specification

1 Scope

This Part of BS 5892 specifies reqmrements for the
manufacture, inspection and testing of forged
and/or ,rolled wheel centres in the unmachined,
part machined or ready.for assembly condition for
traction and trailing stock. This Part of BS 5892 .
includes requirements for the dimensions,
tolerances, and surface finish that are to be
adopted unless otherwise specified in the design
drawing.

NOTE. The titles of the publications referred to in this Part of :
BS 5892 are listed on the inside back cover.

2 Definitions

For the purposes of this Part of BS 5892 the
following definitions apply.

2.1 unmachined ’

Condition of a wheel centre that is forged and/or
rolled having undergone no machining operation
but is in the heat treatment condition specified
(see 4.2).

2,2 part machined »

Condition of a wheel centre that is finish machined
with the exception of the bore and the rim section.
2.3 ready for assembly

Condition of a wheel centre that has received all
machining operations required for assembly.

2.4 normal speed

Operational speed up to and including 200 knv/h.

2.5 high speed :
Operational speed greater than 200 km/h.

3 Information to be supplied by the
purchaser

The following information to be supplied by the
purchaser in the enquiry and order shall be fully
documented:

(2) the number of this British Standard, i.e.
BS 5892 : Part 2;

(b} a fully dimensioned drawing of the wheel
centre;

(c) the type of heat treatment required (see 4.2);
(d) the degree of finish (see 4.8);

(e) the type of inspection quality assurance
system required (see clause 7);

(f) whether a statement giving the cast analysis
and/or results of mechanical or other tests is
required (see clause 12);

(g) whether any special marking is required (see
clause 6);

(h) the method of protection against corrosion
and mechanical damage (see clause 13).

4 Classification and heat treatment

4.1 Grade of steel

The steel used in the manufacture of wheel centres
shall have the comp051t10n given in table 1.

4.2 Heat treatment condition

The wheel centres shall be supplied in one of the.
following conditions (see item (c) of clause 3):

(a) untreated, which shall be deSIgnated by the
letter U; )

(b) normalized or normalized and tempered,_
which shall be designated by the letter N.
4.3 Degree of finish

Wheel centres shall be supplied in one of the
following degrees of finish (see clause 2 and item
(d} of clause 3):

{(a) unmachined;
(b) part machined;
(c) ready for assembly.

5 Manufacture
5.1 Steelmaking

The wheel centres shall be made from steel
produced by the electric process or the basic

. oXygen process.

The steel shall be killed in the furnace or in the
ladle and treated to ensure that the finished wheel
centres have z grain size of 5 to 8 as determined by
the method in appendix F of BS 4490 : 1989. Ingots
shall be bottom poured.

5.2 Manufacture of wheel centres
The wheel centres shall be hot forged and/or rolled
from one of the following:

(a) ingots; or

(b) rolled or forged bars; or

{(c) continuously cast bars.

Table 1. Chemical composition

Cast composition

C max. Si max. Mn max. |P max. S max. Crmax. |{Cumax. |Momax. |Nimax. |V max.
% % % % % % % % %
0.33 0.40 0.90 0.05 0.05 0.30 0.30 0.16 0.40 0.05
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All feedstock materials shall be inspected to ensure
that visible defects are removed prior to the
manufacture of wheel centres. The ingot or bar
sections shall be rough shaped and punched using a
forging hammer or press and finally shaped by
forging or rolling.

Precautions shall be taken during hot working to
ensure that material is not damaged by overheating
or by grain growth due to high finish working
temperatures. .

NOTE. Genenrally, forging should not be done at temperatures
above 1260 °C and should terminate between 850 °C and

1000 °C.

The manufacturer shall carry out a post-rolling
treatment on wheel centres to ensure freedom
from the formation of hydrogen cracks (flakes).

5.3 Appearance

The wheel centres shall be free from forging or
rolling defects. The surface shall not show any
mark other than those specified in clause 6
(see also 5.7).

5.4 Identification of the wheel centres during
manufacture

All ingots, rolled bars, concast bars and forged
wheel centres shall be marked at each stage of
manufacture so that before delivery each wheel
centre can be identified as specified in clause 6.
Where the identification marks are stamped, and
differ from the final identification marks specified
in clause 6, they shall not be visible on the finished
wheel centre after machining.

5.5 Heat treatment

When heat treatment is specified (see item (¢} of
clause 3), the heat treatment operations shall be
carried out at a uniform temperature so as to
ensure uniformity of structure of comparable parts
of the same wheel centre and of wheel centres
from the same batch (see 8.2). Details of
temperatures and times shall be recorded and shall
be available for inspection by the purchaser.

5.6 Dimensions

Unless otherwise specified by the purchaser, the
machining allowances and dimensional tolerances
shall be those given in tables 2 and 3 (see also
figures 1 and 2).

Table 2. Machining allowances and dimensional tolerances
Part Designation Symbel for | Symbol for | Unmachined Part machined Ready for
machining | dimension assembly
allowance
Machining | Tolerance | Machining | Tolerance | Tolexance
allowance allowance
mm mm mm mm mm
Rim | External diameter | A a 5 + (1)2 3 +3 + 3.2
i B b 5 +8 3 +2 +0
Width -0 -0 -0.5
Internal diameter |C 1, €2 3 + (1)0 - +g +g
Hub | External diameter (D dy, do 8 + (2]0 — +g +g
+10 +2 +3
Length E e 10 e 3 2 +3
Internal diameter |F I 12 + go 5 + g 1}, 2)
Web | Thickness at the G 5 + (1)0 — +g +g
connection with - -
the rim
Centre position H k b + (l) 0 - + 8 + g
Thickness at the I z 6 + (1)0 - + (5) tf;
connection with - -
the hub
1) The tolerance on diameter and the interference value to ensure the required fit on the axle should be sufficient to comply with
BS 5892 : Part 6.
2} See also table 3.
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Table 3. Ready for assembly surface finishes
and dimensions
Designation Surface
finish
max. Dimension
pum mm
Radius at axle bore entry
end - 3
Hub bore 3.2 -
Hub end faces 12.56 —
Hub end face (bearing
surface) 1.6 -
Cylindricity of hub bore?) |[— 0.03
Cylindricity of rim? - 0.4
Rim 3.2 -
1) Minimum sampling length is 8 mm.
2) Cylindricity is as defined in BS 308 : Part 3.

NOTE. In the ready for assembly condition, whilst every effort
should be made to ensure size conformity, it is permissible,
unless otherwise specified, for the internal hub bore dimension
to be tailored to a specific axle. However, the maximum size
deviation from the drawing should be no more than 0.5 mm
such that in all instances the assembly requirements specified
in BS 5892 : Part 6 are achieved.

The bore of the wheel centre shall be
perpendicular to the plane of the wheel and
concentric with the rim within the run-out
requirements of the finished assembly as defined in
BS 5892 : Part 6.

The bore shall not have a lead-in taper.

Provision shall be made for wheel centre removal
by means of the oil injection method. The oil
groove and the injection hole parameters shall be in
accordance with figure 2. The edges of the oil
groove and the oil injection holes shall be blended
out to remove sharp corners,

5.7 Removal of surface defects

Rectified surfaces shall have no heat cracking and
be within specified tolerances and surface finishes
and be smoothly blended into the surrounding
area.

Magnetic particle inspection shall be used to ensure
that the defect is completely eliminated.

Rectification by welding, chemical deposition of
metal, metal spraying or by use of local heating
shall not be carried out.

6 Manufacturer’s brand marks

Unless the purchaser indicates that special marking
is required (see item (g) of clause 3) each wheel
centre shall be identified by the manufacturer with
stamp marks in the position shown in figure 3. The
markings shall include the following:

(a) the number of this British Standard, i.e. BS

5892-21)

(b) the manufacturer’'s mark;

(¢) the cast number;

{d) the heat treatment condition, U or N;

(e) the date of manufacture {month and last two
figures of the year of production);

(f) the inspector’s mark.

7 Inspection
The inspection of wheel centres shall be
undertaken in one of the following ways (see item
(e) of clause 3):
(a) by the purchaser or his hominated
representative, who shall inspect the wheel
centres ordered and witness any of the tests; or
{b) by delegation of the responsibility for the
inspection by the purchaser to the manufacturer;
or
(c) within the application of a quality assurance
system (see BS 5750 and the foreword).

8 Type and number of tests

8.1 Type of test

The type and nuraber of tests to be carried out
shall be in accordance with table 4. The tests shall
be made on wheel centres in the specified degree
of finish (see item {d) of clause 3).

8.2 Test unit, subdivision into batches and
number of test pieces

The test unit for the various types of test shall be
in accordance with table 4. For the purpose of
testing, the wheel centres shall be grouped in
batches. Each batch shall comprise wheel centres
produced from the same cast and having )
undergone a similar heat treatment, if applicable.:

1} Marking BS 5892-2 on or in relation to a product represents a manufacturer’s declaration of conformity, i.e. a claim by or on
behalf of the manufacturer that the product meets the requirements of the standard. The accuracy of the claim is therefore solely
the responsibility of the person making the claim. Such a declaration is not to be confused with third party certification of

conformity, which may also be desirable.

Copyright British Standards. Institution
Repreducad by IHS undaer license with BS1
No reproduction of astworking permitted without licansa irom |HS

Not for Resale




BSI BSx5892: PART*x2 92 ER lb2ubkS 0317426 927 A
BS 5892 : Part 2 : 1992

@a
@c,

Figure 1. Key to the symbols used in table 2

o
Copyright British Stendards Institution
Raproduced by 1HS under licensa with BSt
No duction er netwerking itted without license from IHS Not for Resala




BS 5892 : Part 2 : 1992

PARTx2 92 MR 1b24bb9 0317427 &L3 M

BSI BIx5892:

[
afoy uonddut NI 'Z ML
*SAAJDUI[[FUE WY DIB SUOKSUSUND IRIUT]
A
- 8A00.J0)
JuappuIcd
\ ——3q 0} aacosb pup
910y 40 sixy ‘ION
~———azs jonyd0x i
ar004b voigaafur 119
/ 310K - . ]
€
2
| :
3
vava uoydo
P $43J0§2DjNUDW 4D
VS S\ o021 40,06
”oe
uoydo
sJ8Jnj304NUDW D
3304 J0Cs §7@ 007D
2
\ \ :
g
! 3
H
3
Sy

Copyright British Slandards inatitution
Raproduced by IHS under licansa with BSI
of ing permi

No rep




BSI BSx5892: PART*2 92 ME 1bL24bkLY 0317428 7TT R
BS 5892 : Part 2 : 1992

Position of
marking

(T )

'

k . . 0

' @ (b () {d) (e) (f)

(a) The number of this British Standard, i.e. BS 5892-2;

(b) the manufacturer’s mark;

(c) the cast number;

(d) the heat treatment condition, U or N;

{¢) the date of manufacture (month and last two figures of the year of production);
(f) the inspector’s mark.

Figure 3. Position of brand marks on wheel centres
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Table 4. Type and number of tests

Requirements Test unit | Number of wheel
centres per batch to
be sabjected to the
checks and tests for
batches of
Up to 250 | Over 250

Cast chemical

analysis $ —

Tensile test ch 1 2

Dimensions and

appearance All 100 % 100 %

Surface finish Al 100 % 100 %

Key

s gignifies steel from the cast;

ch  signifies wheel centres from the same c¢ast having

undergone a similar heat treatment (see 8.2);
All  signifies that every wheel centre is a test urit

NOTE. It is permissible to include wheel centres of different
size and shape within a batch.

The number of wheel centres per batch to be
subjected to the tests, the number of tests per
wheel centre and the condition of the wheel
centres when submitted for testing, shall be in
accordance with table 4.

8.3 Sampling and preparation of samples and
test pieces
8.3.1 General

The axle(s) intended for testing, selected at random
from the batch, shall be identified by indelible
stamping.

This identification shall be maintained throughout
testing (see 5.4).

8.3.2 Tensile test

One test piece shall be selected from the sample
wheel centre at the position shown in figure 4.
The test piece shall be prepared in accordance with
BS EN 10002-1.

Equally spaced

15

@a

|

Dimension is in millimetres.

Figure 4. Position and direction within
wheel centre rim of tensile test piece

8.4 Surface condition

The manufacturer shall carry out surface condition
checks to ensure that the wheel centres are in
accordance with table 3.

8.5 Dimensional checks

The manufacturer shall carry out dimensional
checks to ensure that the wheel centres are in
accordance with tables 2 and 3.

9 Test methods

9.1 Chemical analysis

NOTE. It i3 permissible to use any recognized method for the
determination of cast analysis.

In cases of dispute the analysis shall be carried out
in accordance with BS 6200.

9.2 Tensile test

The tensile test shall be carried out in accordance
with BS EN 10002-1.

9.3 Checking of surface condition

Machined surfaces shall be assessed for surface
finish using the methods given in BS 1134 ; Part 1
or by the use of comparison specimens {see

BS 2634 : Part 1).

9.4 Checking of dimensions

The dimensional checks shall be carried out using
appropriate measuring instruments forming part of
a measurement and calibration system in
accordance with BS 5781.
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10 Test results

10.1 Chemical analysis
The cast composition shall be as stated in table 1.

10.2 Mechanical properties

The tensile properties determined on test pieces
prepared in accordance with 8.3.2 and tested in
accordance with 9.2 shall be in accordance with
the values given in table b for the appropriate
condition.

Table 5. Heat treatment condition and

mechanical properties
Heat treatment in | Tensile strength Elonﬁation A
delivery condition | Ry, min.
(see note)
, N/mm? %
U 500 to 650 18
N 520 to 650 20

1 A is the percentage elongation after fracture on gauge
length L, = 5.65v5,, where S, is the original cross-sectional
area of the test piece. : o

Key
U denotes untreated (as rolled);
N denotes normalized or normalized and tempered (see 4.2)

10.8 Suiface condition

The degree of finish of the machined areas of each
axle shall be in accordanece with table 3. The
machined areas shall be free from any mechanical -
bruising, corrosion or electrical damage.

10.4 Dimensions

The dimensions shall be as specified on the drawing
and the tolerances shall be as specified in tables 2
and 3. '

10.5 Retests :

If the tensile test fails to comply with 10.2, twice
the original number of test pieces shall be selected
for retesting, at least one of which shall be taken
from the wheel centre from which the original test
sample was taken, unless that item has been
withdrawn by the manufacturer. The mechanical
properties obtained from the test pieces prepared
from the further test samples shall comply
with 10.2. Should any of the retests fail, the
material represented shall be deemed not to
comply with this Part of BS 5892.

The manufacturer shall have the right to heat treat
or reheat treat the batch and to re-submit it for
testing.

11 Conclusion of inspection

After final inspection all accepted wheel centres
shall be stamped by the purchaser’s inspector or
the delegated authority to signify conformance.
The inspector's marks shall be placed adjacent to
the manufacturer’s marks in accordance with item
(f) of clause 6. '

12 Certification

If required (see item (k) of clause 3), the
manufacturer shall supply a statement of the cast
analysis of the steel and the results of the other
tests, as required to indicate conformance with this
Part of BS 5892. -

Records of all tests shall be traceable to the cast

and heat treatment batch (see 8.2) and shall be
available for examination.

13 Protection in transport

13.1 Protection against corrosion

After inspection, and before 'storage or despatch,
all finished machined surfaces shall be protected
against corrosion.

The method for protection shall be as specified -by
the purchaser (see item (h) of clause 3}.

NOTE. Applied protective coatings are only of limited life
especially under conditions of sea transport or in geographical
regions of high humidity. Therefore, the delivered wheel
centres should be inspected, immediately on arrival at their
destination, to determine whether a renewal of the protection

is necessary.

13.2 Protection against mechanical damage
The finished machined portions, especially the
bores of the wheel centres, shall be provided,
before despatch, with protection against
mechanical damage.

The method for protection shall be as specified by
the purchaser (see item (h) of clause 3).
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Publication(s) referred to

BS 308 Engineering drawing practice
Part 3 Recommendations for geometrical tolerancing
BS 1134 Assessment of surface texture
Part 1 Methods and instrumentation
BS 2634 Specification for roughness comparison specimens
Part 1 Specification for turned, ground, bored, milled, shaped and planed specimens
BS 4490 Methods for micrographic determination of the grain size of steel
BS 5750 Quality systems

Part 1 Specification for design/development, production, installation and servicing
Part 2 Specification for production and installation
Part 8 Specification for final inspection and test

BS 5781 Measurement and calibration systems
BS 5892 Railway rolling stock materials

Part 6 Specification for wheelsets for traction and trailing stock
BS 6200 Sampling and analysis of iron, steel and other ferrous metals

BS EN 10002 Tensile testing of metallic materials
Part 1 Method of test at ambient temperature

ISO 1005-41) Railway rolling stock material — Part 4 : Rolled or forged wheel centres for tyred
wheels for tractive and trailing stock — Quality requirements

UIC 812-11) Technical specification for the supply of forged or rolled wheel centres for tyred
~ wheels for trailing stock; Quality prescriptions

!} Referred to in the foreword only.
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BSI — British Standards Institution

BSI is the independent national body responsible for preparing British
Standards. It presents the UK view on standards in Europe and at the
international level. It is incorporated by Royal Charter.

Contract requirements

A British Standard does not purport to include zall the necessary provisions of &
contract. Users of British Standards are responsible for their correct
application.

Revisions

British Standards are updated by amendment or revision. Users of British
Standards should make sure that they possess the latest amendments or
editions.

Any person who finds an inaccuracy or ambiguity while using this British
Standard should notify BSI without delay so that the matter may be
investigated swiftly.

BSI offers members an individual updating service called PLUS which ensures
that subscribers automatically receive the latest editions of standards.

Buying British Standards

Orders for all British Standard publications should be addressed to the Sales
Department at Milton Keynes.

Information on standards

BSI provides a wide range of information on national, European and
international standards through its Library, the Standardline Database, the BSI
Information Technology Service (BITS) and its Technical Help to Exporters
Service. Contact Customer Services, Information Services Group at Milton
Keynes: Tei: 0908 221166.

Subscribing members of BSI are kept up to date with standards developments
and receive substantial discounts on the purchase price of standards. For
details of these and other benefits contact the Manager, Membership
Development at Milton Keynes: Tel: 0908 220022.

Copyright

Copyright subsists in all BSI publications and no part may be reproduced in
any form without the prior permission in writing of BSI. This does not
preclude the free use, in the course of implementing the standard of necessary
details such as symbols and size, type or grade designations including use by
incorporation into computer programs, but where these details are reproduced
including without limitation in printed form, in computer programs or in any
other form whatsoever, the permission in writing of BSI must be obtained and
if granted will be on terms including royalty, before the product is sold,
licensed or otherwise exploited for commercial gain. Enquiries about copyright
should be made to the Copyright Manager, Publications at Milton Keynes.

BSI

2 Park Street
London
WI1A 2BS

BSI

Linford Wood
Milton Keynes
MK14 6LE
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