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Foreword
BS 5770, prepared under the direction of the Iron and BS 5770 comprises four Parts as follows:
Steel Standards Committee, is a revision and extension of .
the requirements for carbon steel spring materials in the Part 1 Specification for hot rolled carbon and low
1956 edition of BS 1449 ‘Steel plate, sheet and strip’ alloy' s.teell,
which, for the time being, will continue to apply to flat Part 2 flil)gslfslt‘::etllon for cold rolled carbon and low

wire for springs. The revision of the requirements for these
steels, which have been extended by the introduction of
requirements for low alloy and stainless steels, has been
prepared under the new number BS 5770 to avoid
confusion with BS 1449 in regard to designations and
toierances on dimensions and also to reflect the enlargement
of the range of materials specified for use in the
manufacture of springs.

Part 3 Specification for pre-hardened and tempered
carbon steel,

Part 4 Specification for martensitic and austenitic
stainless steel.
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British Standard

Steel strip intended for the manufacture of springs

Part 3. Specification for pre-hardened and tempered carbon steel

1. Scope

This Part of this British Standard specifies requirements for
pre-hardened and tempered carbon steel strip intended for
the manufacture of springs.

It covers material from 0.1 mm to 2.65 mm inclusive in
thickness and from 2 mm to 450 mm inclusive in width,

supplied in various levels of hardness, having any one of
five edge conditions and any one of four surface finishes.

This Part covers strip supplied in any one of five forms.

2. References

The titles of the standards publications referred to in this
Part of this British Standard are listed on the inside back
cover.

3. Definitions

For the purposes of this British Standard the following
definitions apply:

3.1 Edge conditions

3.1.1 dressed edge (E1). The edge obtained when the
sheared, slit or mill edge has been removed to produce a
regular form, usually square or round.

3.1.2 sheared or slit edge (E3). The edge of strip that has
been cut to size by guillotine or rotary cutters.

3.1.3 rolled round edge (E4). A rounded edge produced
by edge rolling either the natural edge of rolled strip or
sheared or slit edge strip. This edge is produced when an
approximately round edge is desired and when the finish
of the edge is not important.

3.1.4 sheared or slit and de-burred edge (E5).

An approximately square edge produced by rolling or filing
sheared or slit strip, for the purpose of removing the
shearing or slitting burr only.

3.1.5 rolled square edge (E6). The edge produced by edge
rolling to give an approximately square edge.

3.2 Surface finishes

3.2.1 unpolished finish (UP). A blue/black oxide finish.
3.2.2 polished finish (PF). A bright finish normally having
the appearance of fine grinding or abrasive brushing.

3.2.3 polished and coloured blue (PB). A polished finish
oxidized normally to a controlled blue colour by further
heat treatment.

3.2.4 polished and coloured yellow (PY). A polished
finish oxidized normally to a controlled yellow colour by
further heat treatment.

Full document details: BS 5770-3:1981

4. Designation system

4.1 Symbols for material condition. The following
symbols shall be used to denote the material condition:

CSHT = hardened and tempered.

4.2 Symbols for surface finishes. The following symbols
shall be used to denote the surface finishes:

UP = unpolished finish,

PF = polished finish,

PB = polished and coloured blue,
PY = polished and coloured yellow.

4.3 Symbols for edge conditions. The following symbols
shall be used to denote the edge conditions:

E1 = dressed edge, round or square,
E3 = sheared or slit edge,

E4 = rolled round edge,

E5 =slit and de-burred edge,

E6 = rolled square edge.

4.4 Symbols for tolerances on thickness. The following
symbols shall be used to denote the thickness tolerances
(see 12.1 and table 5):

T1 = normal tolerance,
T2 = precision tolerance.

4.5 Symbols for tolerances on length of cut lengths.
The following symbols shall be used to denote the length
tolerances on cut lengths (see 12.3 and table 8):

L1 = normal tolerance,
L2 = precision tolerance.

4.6 Symbols for tolerances on edge camber. The following
symbols shall be used to denote the edge camber tolerances
(see 12.4 and table 9):

C1 = normal tolerance,
C2 = precision tolerance.

4.7 Order of designation. The symbols given in 4.1 to 4.6
shall be used in the following sequence to describe the
material required:

(a) material condition symbol, followed by the grade of
steel;

(b) surface finish symbol;

(c) dimensions, width and thickness;

(d) product form, e.g. coils or cut lengths;
(e} edge condition;

(f) thickness tolerance;
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(g} length tolerance;
(h) edge camber tolcrarice.
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5. Form of supply

The material shall be supplied in any one of the following
forms:

(a) in coils of agreed mass and/or dimensions:

{b) in coils of random mass and/or dimensions;

{c) in specified uniform cut lengths;

{d) in specified cut lengths with short lengths cut to
size;

{e) in random cut lengths.

6. Information to be supplied by the purchaser
The following information shall be given in the enquiry and
order to enable the manufacturer to supply the material
required.

(a) The number and Part of this British Standard,

i.e. BS 5770 : Part 3.

(b} The condition, grade and surface finish of the

material (see clause 4).

(c) The range of hardness required (see clause 9 and

table 3).

{d) The width and thickness of the product.

(e} Details of the type of product required, e.g. coils,

cut lengths, etc. (see clause 5).

{f) The edge condition, thickness tolerance, length

tolerance (for cut lengths) and edge camber tolerance

(see clause 4).

(g) Whether a test certificate is required (see clauses 16

and 20).

(h) Whether inspection is to be carried out at the

manufacturer’s works.

(i) Whether a product analysis is required.

(i) Details of any special requirements.
The information should be given in the enquiry and order
using the applicable symbols, e.g.

BS 5770 : Part 3, CSHT 70, surface finish PF, hardness
range 1, 50 mm x 1.5 mm, cut lengths 5 m, edge
condition E1, thickness tolerance T1, length tolerance
L1, edge camber tolerance C2.

BS 5770 : Part 3, CSHT 80, surface finish UP, hardness
range 2, 100 mm x 2.0 mm, coils, edge condition E3,
thickness tolerance T2, edge camber tolerance C1.

Table 1. Chemical composition

7. Steelmaking process

Unless otherwise agreed at the time of ordering, the
processes used in making the steel and the products shall be
left to the discretion of the manufacturer. When requested
by the purchaser, the manufacturer shall indicate the
steelmaking process used.

The grades shall be supplied as fully killed steels.

8. Chemical composition

8.1 Cast analysis. The chemical composition, as
determined by cast analysis, shall be as given in table 1.

8.2 Product check analysis. The purchaser may, if stated
on the order and agreed with the manufacturer, require
analysis of the finished material.

The analysis of the product may vary from the cast
analysis due to heterogeneity arising during the casting
and solidification of the ingot. The variations of the
product analysis from the specified range for cast analysis
shall not exceed the permitted variations given in table 2.

The variations may occur either above or below the
individual element ranges specified in table 1 but shall not
be applied both above and below the specified range for
any one element in any one cast of steel.

If the result of the analysis of a single sample falls outside
the permitted variations given in table 2 on the product
analysis, further samples shall be selected for check analysis
from the remainder of the consignment as follows:

(a) for deliveries up to and including 5 tonnes at least
two samples from the same cast;

{b) for deliveries over 5 tonnes up to and including 20
tonnes at least five samples from the same cast;

(c) for deliveries over 20 tonnes at least eight samples
from the same cast.

The results of the analyses of these samples shall fall within
the permitted variations given in table 2. If any of these
further samples are proved to be outside these permitted
variations for any significant element, the consignment of
steel shall be deemed not to comply with the requirements
of this standard.

Samples for product analysis shall be taken in accordance
with the requirements of BS 1837 and, in the event of
dispute, analysed in accordance with the appropriate
methods in British Standard Handbook No. 19.

Material grade 70 80 95

Element % min. % max. % min, % max. % min. % max.
Carbon 0.65 0.75 0.75 0.85 0.90 1.0
Silicon 0.05 0.35 0.05 0.35 0.05 0.35
Manganese 0.50 0.90 0.50 0.90 0.30 0.60
Phosphorus - 0.045 - 0.045 - 0.040
Sulphur - 0.045 — 0.045 - 0.040

NOTE 1. The purchaser may specify, on his order, restricted ranges of carbon and
manganese within the ranges specified in table 1. For steels having up to and including
0.85 % C, the minimum range for carbon shail be 0.05 % (e.g. 0.65 % C to 0.70 % C).
Above 0.85 % C the minimum range for carbon shall be 0.07 % (e.9.0.93% Cto

1.00 % C). For all grades in table 1 steels may be ordered having a minimum range of
0.20 % manganese (e.g. 0.50 % Mn to 0.70 % Mn) when this is required for special
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applications.

NOTE 2. The purchaser may specify, on his order, lower maximum levels of sulphur
and phosphorus by agreement with the manufacturer (see clause 15).
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