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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and
non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely with the
Interngtional Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

Interngtional Standards are drafted in accordance with the rules given in the ISO/IEC Directives, [Part 2.

The mpain task of technical committees is to prepare International Standards. Draft’ Internatiopal Standards
adopted by the technical committees are circulated to the member bodies foryvoting. Publjcation as an
Internptional Standard requires approval by at least 75 % of the member bodie$ casting a vote.

Attentjon is drawn to the possibility that some of the elements of this dociment may be the sulyject of patent
rights] ISO shall not be held responsible for identifying any or all such patent rights.

ISO 5p54 was prepared by Technical Committee ISO/TC 17, Steél{ Subcommittee SC 12, Continuous mill flat
rolled|products.

This third edition cancels and replaces the second edition (ISO 5954:1998), which has be¢n technically
revised.
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Cold-reduced carbon steel sheet according to hardness

ing hardness
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1 SYcope

1.1 |This International Standard applies to cold-reduced carbon steel sheet and correspong

requirements. It is suitable for applications where the surface is of prime importance.

1.2 |The fabrication limits of cold-reduced carbon steel sheet according to ‘hardness requ

deperldent on the specific range of hardness specified or agreed to. It is proddced in thicknessg

and apove (commonly produced up to 3 mm) and in widths of 600 mm and.ever in coils and cu

hardngss is commonly reported as Rockwell B (HRB).

1.3 |The following are common hardness ranges (see 5.6):

— (RH-50 Rockwell B 50 to 70;

— QRH-60 Rockwell B 60 to 80;

— (RH-70 Rockwell B 70 to 90;

— QRH-NN  Any Rockwell B range of 20.points up to and including HRB 90 maximunp (designated
minimum of specified range will be shown).

NOTE By agreement between the supplier and purchaser, Rockwell ranges less than 20 points can bg

1.4 |Cold-reduced sheet less than,600 mm wide can be slit from wide sheet and will be considsg

1.5 |This International Standard does not cover commercial quality or drawing qualities

ISO 3p74) and cold-reduced carbon steel strip.

2 Normative references

The fpllowing* referenced documents are indispensable for the application of this docume

referepces;. ‘only the edition cited applies. For undated references, the latest edition of th

docunent (including any amendments) applies

e referenced

ISO 6508 (all parts), Metallic materials — Rockwell hardness test

ISO 16162, Continuously cold-rolled steel sheet products — Dimensional and shape tolerances
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3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.

3.1

cold-reduced steel sheet

product obtained from hot-rolled descaled steel sheet by cold-reducing to the required sheet thickness
followed by annealing to recrystallize the grain structure

NOTE The product is normally supplied in the skin-passed condition.

3.2
skin pass 'I'
light cold rolling of the product

NOTE 1 Th¢ purpose of the skin passing is one or more of the following:
a) to minimize the appearance of coil breaks, stretcher strains and fluting;
b) to control fhe shape;

c) to obtain the required surface finish.

NOTE 2  Sofne increase in hardness and some loss in ductility will result fram)skin passing. Cold-reduced sheet
supplied in the[skin-passed condition tends to strain-age and this may lead to an incréase in the hardness value. Bgcause

of this, the harginess values at the time of shipment will be the determining factoras to whether the hardness requifement
has been met.

4 Surface characteristics

4.1 General

The surface gharacteristics consist of the surface quality and the surface finish.

The surface Quality and surface finish shall\be as specified by the purchaser at the time of the order, in
accordance with 4.2 and 4.3.

For non-skinipassed products, surface quality B (exposed) is not applicable and no requirement|for a
particular surface finish can be made.

4.2 Surfade quality

The products [are supplied with either of the surface qualities A or B.

4.21 Surfage-quality A (unexposed)

Imperfections, such as pores, slight imperfections, small marks, minor scratches and slight colouring which do
not affect the formability or the application of surface coatings, are permitted.

4.2.2 Surface quality B (exposed)

The better of the two surfaces shall be free of imperfections which might affect the uniform appearance of
quality paint or an electrolytic coating (see 4.4). The other surface shall at least conform to surface quality A.

In the case of delivery of coil and slit coil, the percentage of defects may be greater than in the case of
delivery in sheet or cut lengths. This should be taken into account by the purchaser, and the percentage of
admissible surface defects may be agreed at the time of the enquiry and order. Unless otherwise agreed, a
single surface of the product shall comply with the specified requirements. The other surface shall be such
that, during subsequent treatment, it does not have a deleterious effect on the better surface.
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4.3

Surface finish

ISO 5954:2007(E)

When cold-reduced steel sheet is deformed during fabrication, localized areas may roughen to some degree,

and such affected portions of the part may require hand-finishing to prepare the surface for the intended
application.

By agreement at the time of the enquiry and order, ranges for surface roughness may be specified for specific
end uses.

4.4

Suitability for surface coating

Mg process, or

of ordering.

The p

organ|c coating or other coating. When such a coating is intended, it shall be specified at the-tim

4.5 |Oiling

As a deterrent to rusting, a coating of oil is usually applied to the product. The oil‘isynot intended as a drawing

or forming lubricant and shall be easily removed using degreasing chemicals. The product may be ordered

unoile]

5 d(Qonditions of manufacture

d, if required, in which case, the supplier has limited responsibility if oxidation occurs.

5.1 [Steelmaking
The processes used in marking the steel and in manufacturing cold-reduced sheet according to hardness
requirements are left to the discretion of the manufacturer. On request, the purchaser shall be irfformed of the

steelmaking process being used.

5.2
The ¢

NOTE

Chemical composition

carbor] and phosphorous.

Table 1 — Chemical composition (heat analysis), %

hemical composition (heat analysis)-shall not exceed the values given in Tables 1 and 2.

The hardness requirements: are normally obtained by controlling carbon, phosphorus, or a

combination of

Mass fraction in pgrcent
C Mn P S
Designation
max. max. max. max.
CRH - 50 0,15 0,60 0,15 0,03
ERH=66 6;25 6,66 6715 6,63
CRH-70 0,25 0,60 0,15 0,03
CRH —NN 0,25 0,60 0,15 0,03
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Table 2 — Limits on additional chemical elements

Mass fraction in percent

El ¢ Heat analysis Product analysis
ements

max. max.
Cu? 0,20 0,23
Ni?2 0,20 0,23
Crab 0,15 0,19
Mo &b 0,06 0,07
Nb ¢ 0,008 0,018
Ve 0,008 0,018
Ti¢ 0,008 0,018

@  The sum of copper, nickel, chromium, and molybdenum shall not exceed 0,50 % on heat analysis:When one
or mdre of these elements are specified, the sum does not apply; in which case, only the individuallimits on the
remaihing elements will apply.

b Tlhe sum of chromium and molybdenum shall not exceed 0,16 % on heat analysis. WHen one or more of these
elemgnts are specified, the sum does not apply; in which case, only the individual limits on.the remaining elements
will agply.

€ Analysis greater than 0,008 % may be supplied after agreement between thfe/producer and consumer.

5.3 Chemical analysis

5.3.1 Heat 3nalysis

An analysis of each heat of steel shall be made by the.manufacturer in order to determine compliance wjth the
requirements|given in Tables 1 and 2. On request,at'the time of ordering, this analysis shall be reported|to the
purchaser or his representative. Each of the elements listed in Table 1 shall be included in the report|of the
heat analysis/ If one or more of the elements.in Table 2 is/are specified, the analysis shall be reported.

5.3.2 Prodyct analysis

A product anglysis may be made by)the purchaser to verify the specified analysis of the product and shqll take
into consideration any normal)heterogeneity. Non-killed steels (such as rimmed or capped) arfe not
technologically suited to product analysis.

For killed steels, the . §ampling method and deviation limits shall be agreed upon between the intefested
parties at the time of‘ordering. The product analysis tolerances shall be in accordance with Table 3.

Table 3 — Product analysis tolerances

Maximum of specified element Tolerance over maximum specified
Element o 0
% Yo
<0,15 0,03
Carbon
>0,15t0 < 0,40 0,04
Manganese < 0,60 0,03
Phosphorus < 0,15 0,01
Sulfur < 0,04 0,01
NOTE The above maximum tolerance is the allowable excess over the specified requirements and not the heat analysis.
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5.4 Weldability
This product is normally suitable for welding if appropriate welding conditions are selected. The hardness may

be changed in the heat-affected zone of the welds. When the mass fraction of carbon exceeds 0,15 % or the
mass fraction of phosphorus exceeds 0,05 %, welding becomes more difficult.

5.5 Application
It is desirable that cold-reduced steel sheet and corresponding hardness requirements be identified for

fabrication by the name of the part or by the intended application. Proper identification of the part may include
visual examination, prints or description, or a combination of these. Details of fabrication and special

requirgments {exposed-or unexposed,; freedonT fronT stretcherstraimsor fiating)ystattbe—specifipd, as well as

the hgrdness range.

5.6 |Hardness ranges

The Rockwell hardness ranges represent the values as-shipped.

Table 4 — Hardness ranges

. . Hardness.ranges
Designation
HRB? HR30T °
CRH-50 50/70 50/62,5
CRH-60 60/80 56,5/70
CRH-70 70/90. 62,5/77
CRH-NN As agreed on by the manufacturer and purchaser

@  For product thickness > 1 mm.

b

For product thickness < 1 mm.

6 Dimensional tolerances

Dimensional tolerances applicable to cold-reduced carbon steel sheet according to hardness|requirements
shall e as given in ISO 16162. If flatness tolerances are required, they shall be negotiated.

7 Sampling

One representative sample for the hardness test required in Table 4 shall be taken from each Ipt of sheet for
shipmeent,,A’tot consists of 50t or less of sheet of the same designation rolled to the same thickness and
condiifon.

8 Tests

The hardness test shall be carried out in accordance with ISO 6508 on test pieces taken midway between the
centre and the edge of the sheet as rolled.

9 Cold bending properties

Although bend tests are not required, CRH-50 is expected to be capable of being bent flat on itself through
180°, both parallel and perpendicular to the rolling direction. CRH-60 is expected to be capable of being bent
through 90°, with the axis of bend parallel to the rolling direction on a 1 thickness radius, or flat on itself
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perpendicular to the rolling direction with a 1 thickness radius. CRH-70 is expected to be capable of being
bent 90° with a 1 thickness radius perpendicular to the rolling direction. By agreement between the supplier

and purchase

r, a bend test may be carried out with these or other values of bend radii.

10 Retests

10.1 Flaws

If any piece shows defective areas, it shall be discarded and another piece substituted.

10.2 Additipnal tests

If a test does| not give the specified results, two more tests shall be carried out at random on/the san
Both retests shall conform to the requirements of this International Standard; otherwise the lot may be re)

11 Resub

The manufacfurer may resubmit for acceptance the products that have been rejected during earlier insp

due to unsat
example, selq

In this case, t

The manufac
requirements

12 Workm

The surface
lengths shall
final product ¢

NOTE Prd
removing defeq

13 Inspect

While not usd
that inspectio
the manufact

ission
sfactory properties, after the manufacturer has subjected them to a suitable treatme
ction or heat treatment).
ne tests shall be carried out as if they applied to a new lat:

urer has the right to present the rejected products to*a new examination for compliance w|
for another designation.

anship

condition should be that normally~obtained in a cold-reduced product. The steel sheet
be free from any laminations, 'surface flaws and other imperfections that are detrimental
r to subsequent processing:

cessing for shipment in“coils does not afford the manufacturer the opportunity of readily obsery
tive portions, as would’be-the case on the cut-length product.
ion and acceptance

ally required for products covered by this International Standard, when the purchaser sp
N and'tests for acceptance shall be observed prior to shipment from the manufacturer’s

he lot.
jected.

ection
nt (for

th the

in cut
to the

ing or

beifies
works,
teel is

irer)shall afford the purchaser’s inspector all reasonable facilities to determine that the s

being furnished in accordance with this Tnternational Standard.

Steel that is reported to be defective after arrival at the user's works shall be set aside, properly and correctly
identified and adequately protected. The supplier shall be notified in order that the supplier can properly

investigate.

14 Coil size

When cold-reduced steel sheet is ordered in coils, a minimum or range of acceptable inside diameter(s) (ID)
shall be specified, in addition, the maximum outside diameter (OD) and maximum acceptable coil mass shall

be specified.
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Unless otherwise stated, the following minimum requirements for identifying the steel sheet shall be legibly
stenciled on the top of each lift, or shown on a tag attached to each coil or shipping unit:

a)

manufacturer's name or identifying brand;
a reference to this International Standard, i.e. ISO 5954:2007;

the quality designation;

the product dimensions;
the lot number;

the mass.

16 Information to be provided by the purchaser

To adequately specify the requirements in this International Standard, enquiries and orders sh
follow|ng information:

a)

reference to this International Standard, i.e. ISO 5954:2007;

—

He name and designation of the material (for example, cold-reduced steel sheet accordin
rgnge CRH-50);

the dimensions of the product and the quantity required;

—

He application (name of part) (see\5)5), whether it is an exposed or unexposed part (ses
irface finish required (see 4.3);

n

s

hether oiled or unoiled (sge 4.5);

—

He report of the heat@nalysis, if required (see 5.3.1);

imitations on masses and dimensions of individual coils or bundles, if applicable (see Claus

spection¢and tests for acceptance prior to shipment from the producer's works, if
lause 12);

O35

resiricted dimensional tolerances, if required;

all include the

j to hardness

4.2) and the

e 14);

required (see

Examples of ordering descriptions are given bellow:

International Standard 1ISO 5954 cold-reduced steel sheet of hardness range CRH-70 (HRB
1 mm x 1200 mm x 2 000 mm, 10 000 kg to be used for brackets, oiled, maximum lift mass

International Standard 1ISO 5954 cold-reduced steel sheet of hardness range CRH-50 (HRB

70/85)
4 000 kg.

50/70)

0,7 mm x 900 mm x coil, restricted thickness tolerance, 120 000 kg to be used for tubing, 500/610 mm ID,

1 300 mm maximum OD, maximum coil mass 12 000 kg.
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