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Foreword

This Part of this British Standard was prepared under the
direction of the Iron and Steel Standards Committee and

stock material which is to be published in the six
following Parts:

Part 1. Specification for axles
*Part 2. Specification for wheel centres
Part 3. Specification for monobloc wheels
*Part 4. Specification for tyres
*Part 5. Specification for tyre-retaining rings
Part 6. Specification for wheel-sets for traction and
trailing stock.

It is intended that this standard will eventually replace the
existing British Standards for railway rolling stock
material, and this particular Part is essentially a revision

Standards as follows:
BS 5892 Part

Part 2. Wheel centres
Part 4. Tyres
Part 6. Tyre-retaining rings

Existing British Standard

BS 468
BS 24 : Part 2
BS 3117 : Part 4

forms Part 1 of a new British Standard for railway rolling -

PART*}: 63 B 1bk246L9 0149841 3 M

Page

Tables
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2. Heat-treatment condition and mechanical

properties 2
3. Heat treatment after straightening 3
4. Type and number of tests b
5. Permitted variations of product analysis from

the specified range for significant elements 6
Figures
1. Position of tensile test samples and test pieces 6
2. Position of impact test samples and test pieces 7

of BS 24 : Part 1, applicable to axles. BS 24 : Part 1 is
now withdrawn,

In addition to changes of a technical nature, the standard
is expressed in metric units. Account has also been taken
of similar work within the International Organization for
Standardization (1SO) but it has not been possible to
achieve equivalence with this work in this edition of this
Part of the standard.

Parts of this British Standard may be suitable for the
supply of axles in steels other than those specified in
clause 5 but these cannot be considered as complying
with the requirements of this Part of this standard.

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

*In course of preparation, Until the other Parts of BS 6892 are published, reference should be made to the appropriate current British

Documents

The existing British Standards listed above will be successively withdrawn on publication of the new Parts of BS 58C.2.
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British Standard

Railway rolling stock material (metric)

Part 1. Specification for axles for traction and trailing stock

1. Scope

This British Standard specifies requirements for the
manufacture, inspection, testing and supply of rolled
and/or forged axles for traction and trailing railway
rolling stock.

NOTE. The titles of the publications referred to in this standard
are listed on the inside back cover,

2. Definition

For the purposes of this Part of this standard the following
definition applies.

purchaser. The purchaser or his nominated representative.

3. Information to be supplied by the purchaser

In addition to a drawing of the axle to be manufactured
the following information shall be stated on the enquiry
and order:

(a) the number of this British Standard,
i.e. BS5892 : Part 1;

" (b} the grade of steel (see 4.1 and table 1);
{c) the type of heat treatment (see 4.2);
(d) the finish of machined surfaces (see 5.7);

(e} type of inspection or quality assurance system
required (see 6.2);

(f) if a statement giving the cast analysis and/or results
of mechanical or other tests is required (see 6.5);

{g) if a product check analysis is required (see 6.7.2
and table b);

(h} if ultrasonic testing and/or crack detection tests are
required (see 6.7.6);

(i) if any special marking is required {see clause 9);

(j) the method of protection against corrosion and
mechanical damage (see clause 11);

(k) if a representative will be sent to witness
manufacture and/or testing (see clause 6).

Table 1. Chemical composition

4, Classification and heat treatment

4.1 Grades of steels. The purchaser shall select the
appropriate grade(s) of steel from those specified in
tables 1 and 2. Grades A1, A2, A3 and A4 shall comply
with the requirements specified in these tables.

4.2 Heat-treatment condition. The axles shall be supplied
in one of the following conditions:

(a} untreated in the case of steel A1 which shall be
designated by the letter O;

(b) normalized or normalized and tempered condition
in the case of axles in steels A1 and A2 which shall be
designated by the letter N;

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

Independent of the final heat-treatment condition, where
no effective degassing of the steel has been carried out,
suitable precautions {for example slow cooling) shall be
taken to avoid the formation of hair line cracks (hydrogen
cracking). If requested, the purchaser shall be informed

of the precautions taken.

Examples, ‘A2 N’ is steel grade A2 delivered in the
normalized condition. ‘A1 O’ is steel grade A1 delivered
in the untreated condition.

5. Manufacture

5.1 Steelmaking. The axles shall be made from steel
produced by the open hearth process, the electric process
or the basic oxygen process; other processes may be

used by agreement between the manufacturer and the
purchaser.

The steel shall be killed in the furnace or in the ladle and
shall have a grain size of 5 to 8 as determined by
method 1 of BS 4490. ingots shall be bottom poured
unless otherwise agreed.

Grade Cast composition, % max.

of -

steel C Si Mn P S Cr Cu Mo Ni \"

Al 0.40 | 050 | 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 | 050 | 0.80 | 0.04 | 0.04 | 1.20 |0.30 [ 0.35 | 0.30 | 0.10 Documents
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Table 2. Heat-treatment condition and mechanical properties ‘
Grade Heat Mechanical properties
of treatment
steol in delivery | Tensile Yield Elongation Charpy U
condition* | strength, strength, impact strength
Rm Rg, min.t | A, min, at20°C,
KU, min.#
N/mm? N/mm? | % J
A1l 0] 500 to 650 280 20 20
N 520 to 650 300 22 25
T 550 to 700 350 24 40
A2 N 600 to 7560 360 17 20
T 620 to 770 390 19 25
A3 T 650 to 800 420 19 40
A4 T 650 to 800 420 19 40

*Q is untreated (hot-rolled or hot-forged}, N is normalized or normalized and
ternpered, T is quenched and tempered.

tsee 8.3. .

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

5.2 Manufacture of the axles. The axles shall be made with, shall be removed before or during the manufacture
from ingots by hot working using one of the following - of the axles.
processes. 5.4 ldentification of axles during manufacture. All ingots,
{a) Forging, The maximum cross-sectional area of the rolled blooms and forgings shall be suitably marked at
rough forged axle shall be not greater than one third each stage of manufacture so that before delivery each
of the minimum cross-sectional area of the original axle can be identified as specified in clause 9. Where the
ingot. identification marks are stamped, and differ from the
(b) Rolling. The maximum cross-sectional area of final identification marks defined in clause 9, they shall
the rough rolled axle shall be not greater than one not be visible on the finished axle after machining.
fifth of the maximum cross-sectional area of the 5.5 Heat treatment. After hot working, axles shall undergo
original ingot. . the heat treatment (see 4.2) specified in the order or its
(c) Rolling followed by forging. The maximum appended document. Details of temperatures and times
cross-sectional area of the axles produced by rolling shall be recorded and made available if required by the
followed by forging shall be not greater than one purchaser.
quarter of the minimum cross-sectional area of the The required heat treatment operations shall be carried .
original ingot. out in such a way as to ensure:

(a) uniformity of structure and properties of

Whichever method is used, suitable precautions shall be
comparable parts of the same axle;

taken during hot working to ensure that material is not

damaged by excessive temperature (overheating) or by (b} uniformity of structure and properties between
grain growth due to cessation of work at temperatures all axles from the same heat treatment batch;
that are too high. (c) reasonable freedom from distortion.

NOTE. Generally forging should not be done at temperatures
above 1260 °C and should terminate between 850 °C and 1000 °C. 5.6 Straightening of rough axles. Straightening of the

rough axles shall be carried out if necessary before or
after heating, before any machining and before the test
pieces for the mechanical tests are taken and other
examinations carried out.

After forging or rolling and stamping the identification
marks, the axles shall be left to cool in still air to avoid
the formation of hair line cracks (hydrogen cracking)
unless effective degassing of the cast has previously been

carried out. If so requested, the purchaser shall be If straightening is carried out at a temperature of less
informed of the precautions taken. than 500 °C then the axles shall be heat treated after
5.3 Defective material. Defective material which would straightening as specified in table 3.

prevent the requirements specified in 8.5 being complied
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