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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
International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

International $tandards are drafted in accordance with the rules given in the ISO/IEC Directives, RPart 2.

The main task of technical committees is to prepare International Standards. Draft Interndtional Standards
adopted by the technical committees are circulated to the member bodies for voting~Publication gs an
International $tandard requires approval by at least 75 % of the member bodies casting a vote.

Attention is dfawn to the possibility that some of the elements of this document may be the subject of patent
rights. ISO shill not be held responsible for identifying any or all such patent rights.

ISO 5952 wag prepared by Technical Committee ISO/TC 17, Steel, Subcommittee SC 12, Continuous mill flat
rolled products.

(2]

This third edjtion cancels and replaces the second edition (1IS©%5952:1998), which has been techpically
revised.
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Continuously hot-rolled steel sheet of structural quality with
improved atmospheric corrosion resistance

1 S

1.1

having improved atmospheric corrosion resistance, also known as weather-resistant structu

produ
requir
used i

1.2
and w

1.3

NOTE

3 mm and over in thickness is commonly known as either “sheet’.or plate”.
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The f
refere|

teels intended for boilers or pressure vesSels, or steels designated as commercial qual
feels produced on reversing mills\and designated as improved atmospheric corrosion r¢
$0 4952);

feels designated as structural quality (see 1SO 4995), or high vyield strength structura

teels designated asshigher yield strength with improved formability (see ISO 5951).

cope

This International Standard applies to continuously hot-rolled steel sheet (see 3.2), of str
ced in the grades and classes listed in Tables 1 and 2. The product is intended for appli
bments are for mechanical properties and increased resistance to atmospheric’ corrosion.

h the delivered condition and is intended for bolted, riveted or welded strdctures.

This product is commonly produced in the range of thicknesses 1,6 mm up to and inclu
dths of 600 mm and over, in coils and cut lengths.

Hot-rolled sheet less than 600 mm wide may be slit from wide sheet and will be considereq

Hot-rolled sheet up to but not including 3 mm in thickness is commonly known as sheet. H

This International Standard does not cover the following steel qualities:

Lialities (see ISO 3573);

50 4996);

ormative references

bllowing referenced documents are indispensable for the application of this docume

ictural quality
al steel. It is
cations where
It is generally

ding 12,5 mm

| as sheet.

ot-rolled sheet

ty or drawing

sistance (see

quality (see

ht. For dated
e referenced

hces, only the edition cited applies. For undated references, the latest edition of th

document (including any amendments) applies.

ISO 148:1983, Steel — Charpy impact test (V-notch)

ISO 6892:1998, Metallic materials — Tensile testing at ambient temperature

ISO 16160:2000, Continuously hot-rolled steel sheet products — Dimensional and shape tolerances

© 1SO 2005 - All rights reserved
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3 Terms and definitions

For the purposes of this document, the following terms and definitions apply.

31

improved atmospheric corrosion resistance

a characteristic achieved by intentional addition of a certain number of alloying elements such as P, Cu, Cr, Ni,
etc.; providing a chemical composition which promotes the formation of a protective oxide layer on the product

NOTE The degree of corrosion resistance is based on data acceptable to the purchaser.

3.2
hot-rolled st&el sheet
a product obfained by rolling heated steel through a continuous-type wide strip mill to the required|sheet
thickness

NOTE Thée product has a surface covered with oxide or scale resulting from the hot-rolling operation.

3.3
hot-rolled dejscaled steel sheet
hot-rolled stegl sheet from which oxide or scale has been removed by pickling:in an acid solution|or by
mechanical means such as grit blasting

NOTE Sofne change in properties may result from mechanical descaling.
3.4

mill edge
a normal edgé without any definite contour produced in hot rolling
NOTE Unfrimmed edges may contain some irregularities, such as cracked or torn edges or thin (feathered) edges.
3.5
sheared edge
a normal edge obtained by shearing, slitting or trimming a mill edge product

NOTE 1 Nofmal processing does not necessarily provide a definite positioning of the slitting burr.

NOTE 2 Material is normally supplied as.described in 3.4 and 3.5. Other edges may be supplied as agreed upon

4 Surface characteristics

4.1 Surfade condition

Oxide or scalg in_hot-rolled steel sheet is subject to variations in thickness, adherence and colour. Rem
the oxide or ickli i i i i ily visi
this operation.

4.2 Oiling

As a deterrent to rusting, a coating of oil is usually applied to hot-rolled, descaled steel sheet, but sheet may
be furnished unoiled, if required. The oil is not intended as a forming lubricant and shall be easily removable
with degreasing chemicals.

When requested, the manufacturer shall advise the purchaser which type of oil has been used.

2 © ISO 2005 — All rights reserved
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5 Conditions of manufacture

5.1 Steelmaking
Unless otherwise agreed upon, the processes used in making the steel and in manufacturing hot-rolled sheet

are left to the discretion of the manufacturer. On request, the purchaser shall be informed of the steelmaking
process being used.

5.2 Chemical composition

5.2.1 _The chemical composition (heat analysis) shall conform to the values given in Table 1, unless
otherwise agreed between the interested parties.

5.2.2 | When selecting the grade or chemical composition to be used, attention should be dfrected to the
appropriate welding procedure to be followed (see 5.4).

5.3 |[Chemical analysis

5.3.1 | Heat analysis:
An arnalysis of each heat of steel shall be made by the manufacturer to determine compliance with the

requirements given in Table 1. When requested, at the time of ordering, this analysis shall be re¢ported to the
purchaser or his representative.

Table 1 — Chemical composition (heat analysis) (normal standard compositions, see p.2) %

Grade |Class?@| MethodP C Mn Si P S Cu Ni Cr Mo Zr
HSA B NE 0,13 |0,20to (0,10Qto | 0,040 | 0,035 [0,25to | 0,65 [ 0,40to
235\ D CS max. 0,60 040 max. max. 0,55 max. 0,80
HSA B NE 0,18 1,25 015to | 0,035 | 0,035 [ 0,30to [ 0,05t0 | 0,45to c c
245\ D CS max. max 0,65 max. max. 0,50 0,30 0,75
HSA A NE 0,12 1,00 0,20to | 0,06to | 0,035 | 0,25t0 | 0,65, | 0,30 to
355W1 D CS max. max. 0,75 0,15 max. 0,55 max. 1,25
HSA C NE 0,16 | 0,50 to 0,50 0,035 | 0,035 [0,25t0( 0,65 |0,40to|]0,30 0,15
355W2 D CS max. 1,50 max. max. max. 0,55 max. 0,80 max. | max.
HSA B NE 0,18 1,40 0,15to | 0,035 | 0,035 | 0,30to | 0,05t0 | 0,45 t0 c c
365V D €S max. max. 0,65 max. max. 0,50 0,30 0,75
NOTE Each grade may contain one or more microalloying elements such as vanadium, titanium, niobium, etc.

@  Class A stéels satisfy only moderate loading conditions.

Class Bisteels are intended for use in welded structures or structural parts, subjected to normal loading conditions.

ol + L + b, P~ k. H + l P~ H P~ H -tk L H £ L+l + 4 H
Class-G-steels-are-to-be-tisecHneases-where-owing-to-toadingeonditionsand-the-general-designof-the-strueture;-some resistance

to brittle fracture is necessary.

Class D steels are to be used for structures or structural parts where, owing to loading conditions and the general design of the
structure, a high resistance to brittle fracture is necessary.

NE — non-rimming
CS - aluminum killed (0,020 % minimum total aluminum)

€ Total content of Mo, Nb, Ti, V and Zr not to exceed 0,15 %.

© 1SO 2005 - All rights reserved 3
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5.3.2 Product analysis

A product analysis may be made by the purchaser to verify the specified analysis of the product and shall take
into consideration any normal heterogeneity. For killed steels, the sampling method and deviation limits shall
be agreed upon between the interested parties at the time of ordering.

5.4 Weldability

This product is suitable for welding if appropriate welding conditions are selected. See the recommendations
given in lIS/1IW 382-71 as an example.

5.5 Appli

It is desirabI

application. H
combination ¢

5.6 Mechanical properties

At the time t
Table 2 when
additional pro

5.7 Corrosion resistance

The resistanc
formation of

differences bg¢tween the analyses of the various grades, butialso on a number of factors such as surro

atmosphere,
on estimating

6 Dimensional tolerances

Dimensional
corrosion resi

7 Tensile

One represer
shipment. A |
condition.

tion
that the specified product be identified for fabrication by name of the part orby int

roper identification of the part may include visual examination, prints or description
f these.

nat the steel is made available for shipment, the mechanical properties shall be as st3

perty requirements specified or required are subject to agreement before ordering.

e of these steels to atmospheric corrosion is due to‘the formation of a protective oxide lays
this protective layer depends not only on chemical composition, such as the dist

jesign, etc., over which the steel producershas no control. See Annexes A and B for inforr
the corrosion resistance and cautions coneerning the use of these steels.

olerances applicable to (hot=rolled steel sheet of structural quality with improved atmos|
stance shall be as givenin 1ISO 16160.

test sampling

pt consists of 50t or less of sheet of the same designation rolled to the same thicknes

ended
or a

ted in

they are determined on test pieces obtained according to therequirements of Clause 8. Any

r. The
nctive
nding
nation

pheric

tative sample for the tensile test required in Table 2 shall be taken from each lot of she¢et for

s and

8 Tensile test requirements

The tensile test shall be carried out in accordance with ISO 6892. Transverse test pieces shall be taken mid-

way between

the centre and edge of the sheet as rolled.

© ISO 2005 — All rights reserved
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Table 2 — Mechanical properties

Grade | Class?| R, Rm A
min. N/mm2 min
2 %
N/mm
Nominal thickness e<3 3<e<b6 6<e
mm mm mm
<3 >3 L,=50|L,=80| L, =5065{S, |L,=50| L, =5065]5, |L,=200
mm mm mm mm mm mm
HSA R35W—B-ard-B1—235—360-te-54+0346-t04+0 20 1S 24 22 24 17
HSAPR45W |Band D | 245 400 to 540 20 18 24 22 24 17
HSA 355W1|Aand D | 355 |510 to 680|490 to 630 15 15 20 19 24 18
HSA 355W2 | Cand D | 355 |510 to 680|490 to 630 18 15 20 22 24 18
HSAB65W |BandD | 365 490 to 610 15 12 17 19 21 15
R, = yjield strength
R, = fensile strength
A = pgrcentage elongation after fracture
o = dauge length on test piece
e = thickness of steel sheet, in millimetres
S, = original cross-sectional area of gauge length
1 N/mm?2 =1 MPa
@  Class A steels satisfy only moderate loading conditions
Class B steels are intended for use in welded struetures or structural parts, subjected to normal loading conditions.
Class C steels are to be used in cases wheré¢, owing to loading conditions, and the general design of the structure, some resistance
tg brittle fracture is necessary.
Class D steels are to be used for structures or structural parts where, owing to loading conditions and the genefal design of the
sffucture, a high resistance to brittle\fracture is necessary.
While not usually specified, if'se agreed at the time of ordering, impact tests may be specified for material of Clags C or D, 6 mm
and over in thickness.
Tlhe test pieces shall bé.in the longitudinal direction and the test shall be carried out in accordance with ISO 148 fpr the Charpy V-
notch test.
b The yield strength.can be measured either by 0,5 % total elongation proof stress R, 5 (proof stress under load) of by 0,2 % offset
R, , when adefinite yield phenomenon is not present. ’
¢ For thickngsses up to 3 mm, use either L, = 50 mm or L, = 80 mm. For thicknesses 3 mm incl. to 6 mm incl., use|L, = 5,65,fs, or
L} =50 mm. For thicknesses 6 mm and over, use L, :5,65\/5 or L, =200 mm. In case of dispute, however, |only the results
olptdined on a proportional test piece will be valid for material 3 mm and over in thickness.
9 Retests
9.1 Machining and flaws

If any test piece shows defective machining or develops flaws, it shall be discarded and another specimen

substit

©I1S0 2

uted.
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9.2 Elongation

If the percentage of elongation of any tested piece is less than that specified in Table 2 and any part of the
fracture is outside the middle half of the gauge length as scribed before the test, the test shall be discarded

and a retest s

hall be conducted.

9.3 Additional tests

If a test does not give the specified results, two additional tests shall be taken at random from the same Iot.
Both retests shall conform to the requirements of this International Standard; otherwise, the lot may be

rejected.

10 Resubmission

The manufac
because of u
will be indicat

In this case, t

The manufac
requirements

11 Workm

The surface @

be free from any laminations, surface flaws and other imperfections that are detrimental to the final prod

to subsequen

Processing fq
removing imp

12 Inspect

urer may resubmit for acceptance the products that have been rejected during.earlier insp
nsatisfactory properties, after he has subjected them to a suitable treatment;ywhich, on re
bd to the purchaser.

he tests shall be carried out as if they applied to a new batch.

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

anship
ondition shall be that normally obtained in a hef=rolled product. The material cut in length
| appropriate processing.

r shipment in coils does not afford-the manufacturer the opportunity of readily observ
erfect portions, as would be the case on the cut length product.

ion and acceptance

121 While

specifies thaf] inspection and.tests for acceptance be observed prior to shipment from the manufac|
works, the manufacturer shall afford the purchaser's inspector all reasonable facilities to determine th
steel is being[furnished in-accordance with this International Standard.

12.2 Steel that is réported to be defective after arrival at the user's works shall be set aside, proper|
correctly identified and adequately protected. The supplier shall be notified in order that he may pr

investigate.

ot usually required“for products covered by this International Standard, when the purg

lection
guest,

th the

5 shall
uct or

ng or

haser
turer's
at the

y and
pperly

13 Coil size

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

specified.

© ISO 2005 — All rights reserved
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14 Marking

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

a)
b)
c)
d)
e)
f)

9)

manufacturer's name or identifying brand;
reference to this International Standard, i.e. ISO 5952:2005;

the grade and class designation;

the product dimensions;
the lot number;

the mass.

15 Information to be supplied by the purchaser

To sp|

follow|ng information:

a)

b)

f)
9)
h)
i)
)
K)

1)

reference to this International Standard, i.e. ISO 5952:2005;

]

hme, quality, grade and class of material (for @xample, hot-rolled steel sheet of structur
nproved atmospheric corrosion resistance, grade HSA 355W1, Class A);

3

d|mensions of product and quantity required;

Q

bplication (name of part) if possible.(see 5.5);

ckling (or descaling by grit~or shot blasting), if required (material so specified will be
dered unoiled) (see 3.3 and4.2);

o T

type of edge (see 3.4@nd 3.5);

)

hds cropped, if required;

flrequired«report of mechanical properties and/or heat analysis (see 5.3.1 and 5.6);

flnecessary, additional requirements (see 5.6);

pcify adequately requirements under this International Stanidard, inquiries and orders shall include the

bl quality with

oiled unless

limitations onmass and dimensions of ndividuat coitsand bundtes, if appticable (See Ctaus

13);

inspection and tests for acceptance prior to shipment from the manufacturer's works, if required

(see 12.1);

restricted thickness tolerances, if required.

A typical ordering description is as follows.

International Standard 1SO 5952 hot-rolled steel sheet of structural quality with improved atmospheric
corrosion resistance, grade HSA 355W1, Class A, 3 x 1 200 mm x 2 440 mm restricted thickness tolerance,
40 000 kg, for Part No. 32154, formed channels for outdoor parking garage.

© 1SO 2005 - All rights reserved
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Annex A
(informative)

Guidelines for estimating the atmospheric corrosion resistance

A.1 Scope

of low-alloy steels

This annex (¢
resistant stee

The method Utilizes predictive equations based on the steel composition to calculate indices of atmos|

corrosion resi

As many indi
the chemical
the above, it
requirement I¢

A.2 Termil

Low-alloy ste
alloying elem

NOTE Mo

contain additig
resistance.

A.3 Proce

A.3.1 Equa
various atmo|

resents a method for estimating the atmospheric corrosion resistance of low-alloy e
s from chemical composition data.
stance.

es have been used around the world, it is necessary to consider the different environmen
composition of the steel when choosing an index. As any index may be“inappropriate bas

bvels of that index for the expected environment.

nology

bls means iron-carbon alloys containing greater than 1 % but less than 5 %, by mass, @
bnts.

st “low-alloy weather-resistant steels” contain~additions of both chromium and copper, and m3
ns of silicon, nickel, phosphorus, or other“alloying elements which enhance atmospheric co|

Hure

ions for predicting the-corrosion penetration of low-alloy steels after 15,5 years of exposg

Leckie [Bl. Th

A.3.2 For uge in these_guidelines, the Legault-Leckie equation for an industrial atmosphere (Kearny

was modifie
composition.

the equation.|The modified equation for calculation of the atmospheric corrosion resistance index (/) is|
below. The higher the index, the more corrosion resistant is the steel.

spheres, based ongthe’ chemical composition of the steel, were published by Legau
equations are based’on extensive data published by Larrabee and Coburn [7].

to allow Calculation of an atmospheric corrosion resistance index based on chg
he madification consisted of deletion of the constant and changing the signs of all the te

ather-

pheric

ts and
ed on

is necessary for the purchaser and supplier to decide on the type of index to use and the

f total

y also
rrosion

ure to
t and

N.J.)
emical
rms in
given

1=26,01

(% Cu) + 3,88 (% Ni) + 1,20 (% Cr) + 1,49 (% Si) + 17,28 (% P) — 7,29 (% Cu) (% Ni)

~9,10 (% Ni) (% P) — 33,39 (% Cu)?

A.3.3 The predictive equation should be used only for steel compositions within the range of the original test
materials in the Larrabee-Coburn data set. These limits are as follows:

Cu 0,012 t0 0.51 %
Ni <0,05t0 1,1 %
Cr<0,10t0 1,3 %
Si<0,10to 0,64 %

P <0,

01t00,12 %

A.3.4 The minimum acceptable atmospheric corrosion index should be a matter of negotiation between the
manufacturer/supplier and the purchaser.
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