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Foreword

This Part of this British Standard was prepared under the
direction of the lron and Steel Standards Committee and
forms Part 3 of a new British Standard for railway rolling
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 8. 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,
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and this particular Part is essentially a revision of those
requirements of BS 468 that are applicable to solid wheels.

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 (ISO) 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 monobloc wheels in steels other than those
specified in clause 6 but these cannot be considered as
complying with the requirements of this Part of this
standard.

*/n course of preparation. Until the other parts of BS 5892 are published, reference should be made to the appropriate current

British Standards as follows.

BS 6892 Part Existing British Standard
Part 1. Axles BS 24 : Part 1

Part 2. Wheel centres BS 468

Part 4, Tyres BS 24 : Part 2

Part 5. Tyre-retaining rings BS 3117 : Part4

Documents

The existing British Standards listed above will be successively withdrawn on publication of the new Parts of BS 5.32
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British Standard

Railway rolling stock material (metric)

Part 3. Specification for monobloc wheels for traction and trailing stock

1. Scope

This British Standard specifies requirements for the manu-
facture, inspection, testing and supply of rolled or forged
monobloc wheels for traction and trailing railway rolling
stock.

2. References

The titles of the standards publications referred to in this
standard are listed on page 9.

3. Definition

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

purchaser. The purchaser or his nominated representative.

4, Information to be supplied by the purchaser

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

(a) the number of this British Standard,
i.e. BS 5892 : Part 3;

(b) the grade of steel (seé 5.1 and table 1);

{c) the type of heat treatment and, if needed, that a
statement of the precautions taken to avoid hydrogen
cracking is required (see 5.2 and 6.5);

{d) the finish of machined surfaces {se¢ 6.6);
(e) maximum permissible amount of imbalance (see 6.6);

(f) the conditions for machining and the elimination of
imbalance (see 6.6 and 7.9.5); :

{g) type of inspection required (see 7.2);

{h) if ultrasonic testing is required (see 7.3.1 and
table 3);

(i} if checks on uniformity of Brinell hardness are
required;

{j) if assessment of residual stress is required (see 7.3.1
and table 3);

(k) if a statement giving the cast analysis and/or results
of mechanical or other tests is required (see 7.5);

(1) if a product check analysis is required (see 9.2);
{m) the total permissible tread-wear depth (see 9.5.5);
(n) if any special marking is required (see clause 10);

{0} the method of protection against corrosion and
mechanical damage (see clause 12);

{p) if a representative will be sent to witness manufact-
ure and/or testing (see clause 7).

b. Classification and heat treatment

5.1 Grades of steel. The purchaser shall select the appro-
priate grade(s) of steel from those specified in tables 1 and
2. Grades R1, R2, R3, R6, R7, R8 and R9, shall comply
with the requirements specified in these tables.

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

(a) untreated in the case of steels R1, R2 and R3 which
shall be designated by the letter U;

(b) normalized or normalized and tempered condition in
the case of steels R1, R2 and R3 which shall be desig-
nated by the letter N;

(c) rim chilled condition in the case of steels R6, R7, R8
and R9 which shall be designated by the letter T;

(d) immersion quenched and tempered condition in the
case of steels R6, R7, R8, and R9 which shall be desig-
nated by the letter E,

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

Rim chilling (T) shall consist of first heating the wheel for a
sufficient time to bring it uniformly to a temperature of at
least 825 °C, then hardening the rim with, for example, a
jet of water under pressure, followed by tempering to a
minimum temperature of 500 °C. The wheel is then left to
cool in still air, preferably in a covered cooling pit.

Documents


http://www.avadocuments.com/doc/bs-5892-3-1982
http://www.avadocuments.com/doc/bs-5892-3-1982

BSI BS*5892 PARTx3 82 MM 1Lb24kb9 0L498L3 2 W

BS 6892 : Part 3 : 1982

Table 1. Chemical composition

Cast compaosition % max.
Grade
of
steel c Si Mn P S Cr Cu Mo Ni Y (Cr + Mo + Ni)
R1 - 0.50 1.20 0.040 | 0.040 | 0.30 0.30 0.08 0.30 0.05 0.60
R2 - 0.50 1.20 0.040 | 0.040 | 0.30 0.30 0.08 0.30 0.05 0.60
R3 0.70 0,60 | 0.0 0.040 | 0.040 | 0.30 0.30 0.08 0.30 0.05 0.60
R6 0.48 0.40 0.75 0.040 | 0.040 | 0.30 0.30 0.08 0.30 0.05 0.60
R7 0.52 0.40 0.80 0.040 | 0.040 | 0.30 0.30 0.08 0.30 0.05 0.60
R8 0.66 0.40 0.80 0.040 | 0.040 | 0.30 0.30 0.08 0.30 0.05 0.60
RO 0.60 0.40 0.80 0.040 | 0.040 | 0.30 0.30 0.08 0.30 0.05 0.60

Table 2. Heat-treatment condition and mechanical properties

Grade of |Heat- Mechanical properties
stoel treatment
E condition Tensilet Elongation Charpy Brindell
on delivery* |strength, R, A, min U impact Hardness
strength,§ | Range '
KU, min
N/mm? % J HB
R1 u 600 to 720 12 - 199 to 217
N 600 to 720 18 15 179 to 217
R2 U 700 to 840 9 - 207 to 241
N - 700 to 840 14 10 207 to 241
R3 U 800 to 940 -7 - 235 to 277
N 800 to 940 14 10 235 to 277
R6 T,E 770 to 890+ 16+ 16 229 to 262
R7 T.E 820 to 940+ 14+ 15 241 to 277
R8 T, E 860 to 980+ 13+ 156 255 to 285
R9 T, E 900 to 1050+ 12+ 10 262 to 302

*U is untreated, N is normalized or normalized and tempered, T is rim chilled and E is.

immersion quenched and tempered.

tVYieldstress, Rg, or 0.2 % proof stress, R , values shall be recorded for information.
e pPo.2

$#The mechanical properties of test pieces selected from the web of wheels in the rim chilled
condition (T) shall be determined in order to verify that the web has not been affected by the

treatment of the tread. The limits applying to the steel grades are:
R6: Rymax. = 740 N/mm?; A, min. = 16 %
R7: Rmmax, = 760 N/mm?*; A, min. = 16 %
R8: R max. = 820 N/mm?; A, min, = 16 %
R9: Rpymax. = 880 N/mm?*; A, min. =14 %

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

6. Manufacture

6.1 Steelmaking. The wheels shall be made from steel pro-
duced 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 be method 1
of BS 4490. Ingots shall be bottom poured unless other-
wise agreed,

6.2 Manufacture of the wheels. Wheels shall be manu-
factured from ingots or blooms capable of producing two
or more wheels after removal of discards. Cropping shall be
sufficient to eliminate defective portions of the ingot, Any
superficial defects shall be completely removed before or

during working. Any material which is to be rolled or
forged into wheels and which is not completely sound
shall be dealt with in accordance with 6.3.

The sections of ingots or blooms shall be forged, pierced
and shaped by a hammer or press. They shall be finally
shaped by rolling or by drop forging, supplemented by a
sizing operation if necessary.

Suitable precautions shall be taken during hot working to
ensure that material is not damaged by excessive tempet-

ature (overheating) or by grain growth due to cessation of ‘
work at temperatures that are too high.

NOTE. Generally forging should not be done at tempe
mRaeuyments

above 1260 °C and shouid terminate betweai 8,0 °C
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