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Foreword
		  Publishing information

This part of BS 5892 is published by BSI Standards Limited, under licence from The British Standards 
Institution, and came into effect on 31 January 2023. It was prepared by Technical Committee RAE/3, 
Railway Rolling Stock Products. A list of organizations represented on this committee can be obtained 
on request to the committee manager.

		  Supersession

BS 5892‑1:2023 supersedes BS 5892‑1:1992+A3:2009, which is withdrawn.

		  Relationship with other publications

BS 5892, which covers railway rolling stock materials, is published in the following eight 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;

•	 Part 7: Specification for product and technical approval requirements for cast wheels; and

•	 Part 8: Railway applications – Wheelsets and bogies – Powered and non-powered wheelsets with 
inboard bearings – Product requirements.

		  Information about this document

This new edition of BS 5892‑1 incorporates changes made necessary by the publication of 
BS EN 13261:2020, particularly for axle manufacture and testing which is now included in the 
revised BS EN 13261. The additions include a grain size change and micro cleanliness assessment 
on the axle. It does not represent a full review or revision of the standard, which will be undertaken 
in due course.

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 EN ISO 9001.

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

This publication can be withdrawn, revised, partially superseded or superseded. Information 
regarding the status of this publication can be found in the Standards Catalogue on the BSI website at 
bsigroup.com/standards, or by contacting the Customer Services team.

Where websites and webpages have been cited, they are provided for ease of reference and are 
correct at the time of publication. The location of a webpage or website, or its contents, cannot 
be guaranteed.
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		  Presentational conventions

The provisions of this standard are presented in roman (i.e. upright) type. Its requirements are 
expressed in sentences in which the principal auxiliary verb is “shall”.

Commentary, explanation and general informative material is presented in smaller italic type, and does 
not constitute a normative element.

Where words have alternative spellings, the preferred spelling of the Shorter Oxford English 
Dictionary is used (e.g. “organization” rather than “organisation”).

		  Contractual and legal considerations

This publication has been prepared in good faith, however no representation, warranty, assurance 
or undertaking (express or implied) is or will be made, and no responsibility or liability is or will 
be accepted by BSI in relation to the adequacy, accuracy, completeness or reasonableness of this 
publication. All and any such responsibility and liability is expressly disclaimed to the full extent 
permitted by the law.

This publication is provided as is, and is to be used at the recipient’s own risk.

The recipient is advised to consider seeking professional guidance with respect to its use of this 
publication.

This publication is not intended to constitute a contract. Users are responsible for its correct 
application.

Compliance with a British Standard cannot confer immunity from legal obligations.
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	 1	 Scope
This part of BS 5892 specifies requirements for the manufacture, inspection and testing of forged 
and/or rolled axles (solid or hollow) 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.

This part of BS 5892 is not applicable to axles designed to BS EN 13103 and BS EN 13104, the 
manufacture, inspection and testing of which are specified in BS EN 13261.

	 2	 Normative references
The following documents are referred to in the text in such a way that some or all of their 
content constitutes provisions 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.

BS 1104, Specification for general purpose Acme screw threads

BS 1134‑1, Assessment of surface texture – Methods and instrumentation

BS 6072, Method for magnetic particle flow detection

BS 6200, Sampling and analysis of iron, steel and other ferrous metals

BS EN 10002‑1, Tensile testing of metallic materials – Part 1: Method of test at ambient temperature

BS EN 10045‑1, Charpy impact test on metallic materials – Part 1: Test method (V- and U-Notches)

BS EN ISO 643:2019, Steels – Micrographic determination of the apparent grain size

BS EN ISO 4967:2013, Steel – Determination of content of nonmetallic inclusions – Micrographic 
method using standard diagrams

BS EN ISO 9934‑2, Non-destructive testing – Magnetic particle testing – Detection media

BS EN ISO 10012, Measurement management systems – Requirements for measurement processes and 
measuring equipment

	 3	 Terms and Definitions
For the purposes of this part of BS 5892, the following definitions apply.

	 3.1	 solid axle

axle of homogeneous steel, produced by forging and/or rolling, that has not been bored

	 3.2	 hollow axle

axle of homogeneous steel, produced by forging and/or rolling, that has been through bored along 
its centre line

	 3.3	 unmachined

condition of an axle that has been forged and/or rolled having undergone no machining operation 
other than finishing to length and providing machining centres but is in the heat treatment 
condition specified
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	 3.4	 part machined

condition of an axle that is machined to the design dimensions except for the wheel or wheel centre 
seats, and if applicable, the brake disc seats, journals and abutments and gear wheel seats

	 3.5	 ready for assembly

condition of an axle that has received all machining operations required for assembly

	 3.6	 normal speed

operational speed up to and including 200 km/h

	 3.7	 high speed

operational speed greater than 200 km/h

	 4	 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:

a)	 the number of this British Standard, i.e. BS 5892‑1;

b)	 a fully dimensioned drawing of the finished axle;

c)	 whether high or normal speeds apply (see 3.6 and 3.7);

d)	 the grade of steel (see 5.1);

e)	 the type of heat treatment required (see 5.2);

f)	 the degree of finish (see 5.3);

g)	 type of inspection and quality assurance system required (see Clause 8);

h)	 whether an impact test is required (see 9.3.4);

i)	 whether ultrasonic testing is required (see 10.3.1 and Annex A);

j)	 whether magnetic particle inspection tests are required (see 10.3.2 and Annex B);

k)	 whether a statement giving the cast analysis and/or results of mechanical or other test is 
required (see Clause 13);

l)	 whether a product check analysis is required (see 9.3.2);

m)	 whether any special marking is required (see Clause 7);

n)	 the method of protection against corrosion and mechanical damage (see Clause 14); and

o)	 whether a cleanliness assessment is required (see 9.3.5).

	 5	 Classification and heat treatment

	 5.1	 Grades of steels

The grade(s) of steel shall be selected from those listed in Table 1 and Table 3. Grades A1, A2, A3 
and A4 shall have the composition and properties given in Table 1, Table 2 and Table 3 [see item d) 
of Clause 4].
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	 5.2	 Heat treatment condition

The axles shall be supplied in one of the following conditions [see item e) of Clause 4]:

a)	 normalized or normalized and tempered in the case of steels A1 and A2, which shall be 
designated by the letter N; and

b)	 immersion quenched and tempered, in the case of steels A1, A2, A3 and A4, which shall be 
designated by the letter T.

NOTE	 Stress relieving of axles at an intermediate machining stage is permissible. The permissible stress relieving 
processes are given in Table 4.

EXAMPLES A2N is steel grade A2 delivered in the normalized or normalized and 
tempered condition.

A1T is steel grade A1 delivered in the immersion quenched and tempered condition.

	 5.3	 Degree of finish

Axles shall be supplied in one of the following degrees of finish [see Clause 3 and item f) of Clause 4]:

a)	 unmachined;

b)	 part machined;or

c)	 ready for assembly.

	 6	 Manufacture

	 6.1	 Steelmaking

The axles 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 axles 
have a grain size of 5 or finer, as determined by the method in BS EN ISO 643:2019, 6.3.4. Ingots shall 
be bottom poured.

Table 1 — Chemical composition

Grade 
of steel

Cast composition

  C max. Si max. Mn 
max.

P max. S max. Cr max. Cu max. Mo 
max.

Ni max. V max.

  % % % % % % % % % %
A1 0.40 0.50 1.20 0.04 0.04 0.30 0.30 0.08 0.30 0.05
A2 0.50 0.50 1.20 0.04 0.04 0.30 0.30 0.08 0.30 0.05
A3 0.40 0.50 1.60 0.04 0.04 0.50 0.30 0.40 0.30 0.10
A4 0.30 0.50 0.80 0.04 0.04 1.20 0.30 0.35 0.30 0.10
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Table 2 — Permitted variations of product analysis from the specified range for significant elements

Element Range in which maximum of specified element 
falls

%

Variation on specified range

%

Carbon 0.30 up to and including 0.50 +0.03

−0
Silicon Up to and including 0.50 +0.03

−0
Manganese Up to and including 1.00 +0.04

−0
Over 1.0, up to and including 1.50 +0.08

−0
Over 1.50 +0.10

−0
Phosphorus Up to and including 0.04 +0.006

−0
Sulfur Up to and including 0.04 +0.006

−0

Table 3 — Heat treatment condition and mechanical properties

Grade of steel Heat treatment 
in delivery 
condition

(see 5.2)

Mechanical properties

    Tensile 
strength

R

N/mm2

0.2% proof 
strength,

R, min.

N/mm2

Elongation

A, min.A)

%

Minimum 
Charpy U 

impact value at 
20 °C

KUB)

J
A1 N

T

520 to 650

550 to 700

300

350

22

24

25

40
A2 N

T

600 to 750

620 to 770

360

390

17

19

20

25
A3 T 650 to 800 420 19 40
A4 T 650 to 800 420 19 40

A)	 A is the percentage elongation after fracture on gauge length LO = 5.65 √SO, where SO is the original cross-
sectional area of the test piece.

B)	 Mean value of three tests; one of the individual results may be lower than the minimum value in this 
table provided it is not less than 70% of this minimum.
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