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Continuously hot-rolled steel sheet of structural quality
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2 Normaitive references

hternational Standard applies to continuously hot-rolled steel sheet (see 3.2)‘of Structural
tmospheric corrosion resistance, also known as weather-resistant structural-steel. It is pr|
classes listed in tables 1 and 2. The product is intended for applications where require
properties and increased resistance to atmospheric corrosion. It is\generally used in
nd is intended for bolted, riveted or welded structures.

roduct is commonly produced in the range of thicknesses 1&’mm and above and widths 0
s and cut lengths.

lled sheet less than 600 mm wide may be slit from widée sheet and will be considered as sh

ot-rolled sheet up to but not including 3 mm in thickness is commonly known as sheet. Hot-rolled
hess is commonly known as either “sheet” or “plate!’.

nternational Standard does not cover. the following steel qualities:

ntended for boilers or pressure vessels, or steels designated as commercial quality or drg
O 3573);

produced on reversing(mills and designated as improved atmospheric corrosion re
52);

Hesignated as structural quality (see ISO 4995) or high yield strength structural quality (see

designated as higher yield strength with improved formability (see 1SO 5951).

The follow

guality having
pduced in the
ments are for
the delivered

f 600 mm and

eet.

heet 3 mm and

wing qualities

Sistance (see

ISO 4996);

ng standards contain prn\/icinne \I\lhi!‘h1 fhrmlgh reference in this text, constitute aTdal}

isions of this

International Standard. At the time of publication, the editions indicated were valid. All standards are subject to
revision, and parties to agreements based on this International Standard are encouraged to investigate the
possibility of applying the most recent editions of the standards indicated below. Members of IEC and ISO maintain

registers of

currently valid International Standards.

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

ISO 6892:—1), Metallic materials — Tensile testing at ambient temperature.

[1S/MwW 382

1) Tobe pu

-71, Guide to the welding and weldability of C-Mn steels and C-Mn microalloyed steels.

blished. (Revision of ISO 6892:1984)


https://standardsiso.com/api/?name=f31029cd98d5f6c0cf4b1362edfebf99

ISO 5952:19

Table 1 — Chemical composition (heat analysis)

98(E)

(normal standard compositions, see 5.2)

©1SO

Grade Class V) | Method 2 C Mn Si P S Cu Ni Cr Mo Zr
HSA 235W B NE
0,13 0,20to | 0,10to 0,040 0,035 0,25 to 0,65 0,40 to . .
max. 0,60 0,40 max. max. 0,55 max. 0,80
D CS
HSA 245W B NE
0,18 1,25 0,15to 0,035 0,035 0,30to | 0,05to | 0,45t0 3 3
max. | max. | 065 | max. | max. | 050 | 030 | 075 ) )
CS
HSA 355W1 A NE
0,12 1,00 0,20to | 0,06 to 0,035 0,25 to 0,65 0,30 to 3 | .
max. max. 0,75 0,15 max. 0,55 max. 1,25
CS
HSA 355W2 C NE
0,16 0,50 to 0,50 0,035 0,035 0,25 to 0,65 0v40'to 0,3 0,15
max. 1,50 max. max. max. 0,55 max. 0,80 may. max.
D CS
HSA 365W B NE
0,18 1,40 0,15to 0,035 0,035 0,30to | 0,05to | 0,45t0 3 3
max. | max. | 065 | max. | max. | 050 (P 030 | 075 ) )
D CS
NOTE — Eacp grade may contain one or more microalloying elements such as vanadium¢titanium, niobium, etc.
1) Class A stgels satisfy only moderate loading conditions.
Class B stgels are intended for use in welded structures or structural parts, subjected to normal loading conditions.
Class C stgels are to be used in cases where, owing to loading conditions and.the general design of the structure, some registance
to prittle fracture is necessary.
Class D stgels are to be used for structures or structural parts where, oWing to loading conditions and the general design of the ptructure,
a fhigh resistance to brittle fracture is necessary.
2) NE — non-fimming
CS — aluninium killed (0,020 % minimum total aluminium)
3) Total contept of Mo, Nb, Ti, V and Zr not to exceed 0,15 %:
3 Definitions
For the purpoges of this International Standard, the following definitions apply.
3.1 improvefl atmospheri¢)corrosion resistance: A characteristic achieved by intentional addition pf a certain
number of allpying elements such as P, Cu, Cr, Ni, Mo, etc., providing a chemical composition which pfomotes the
formation of g protective oxide layer on the product. The degree of corrosion resistance is based on datalacceptable
to the purchaser.
3.2 hot-rollet-stéel sheet: A prnrhmf obtained h‘,’ rnlling heated steel throt |gh a continuol |c_fypa wide-strin mill to the

required sheet thickness. The product has a surface covered with oxide or scale resulting from the hot rolling operation.

3.3 hot-rolled descaled steel sheet:

Hot-rolled steel sheet from which oxide or scale has been removed by

pickling in an acid solution or by mechanical means such as grit blasting. Some change in properties may result

from mechani

cal descaling.

3.4 mill edge: A normal edge without any definite contour, produced in hot rolling. Mill 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. Normal
processing does not necessarily provide a definite positioning of the slitting burr.

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

Grade Class R.2 A3)
: Rm i
min 2 min
N/mm2 N/mm %
Nominal thickness e<3 3<e<6 6<e
mm mm mm
<3 =3 Lo=50 | L,=80 | Lo=565/% | L,=50 | Lo=565/% | L,=200
mm mm mm mm mm mm
HSA 235W | Band D 235 360 to 510 | 340to 470 20 18 24 22 24 17
HSA 245W [ B and D 245 400 to 540 20 18 24 22 24 17
HSA 355W1ff A and D 355 510 to 680 | 490 to 630 15 15 20 19 24 18
HSA 355W2| C and D 355 510 to 680 | 490 to 630 18 15 20 22 24 18
HSA 365W | B and D 365 490 to 610 15 12 17 19 21 15
NOTE

R. = yield strength;

R, = tefsile strength;

A = perdentage elongation after fracture;

L, = gagge length on test piece;

e = thiclness of steel sheet, in millimetres;

S = original cross-sectional area of gauge length;
1 N/mmf = 1 MPa

1) Class A|steels satisfy only moderate loading conditions.
Class B|steels are intended for use in welded structures or structural parts;subjected to normal loading conditions.

Class CJsteels are to be used in cases where, owing to loading conditions and the general design of the structure, Jome 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.

2) The yield strength can be measured either by 0,5 % total-elongation proof stress Ry 5 (proof stress under load) or by 0f2 % offset Ry »
when a fefinite yield phenomenon is not present.

3) For thicknesses up to 3 mm, use either L, =50 mm or L, = 80 mm. For thicknesses 3 mm to 6 mm, use Lo = 5,65\/5 or L, =50 mm.

For thicknesses 6 mm and over, use Lg=%565,S or L, = 200 mm. In case of dispute however, only the resultd obtained on a
proportipnal test piece will be valid for material 3 mm and over in thickness.

4 Surfage charactefistics

4.1 Surfgce,condition

H 1 - L b L (] - 1 L s Jos . HP . o - | JL 'l 1
Oxide or scate-imhot=roftedsteetsheetis—subject to-varfationsnthickness,adherence—and—cotour—Removal of the

oxide or scale by pickling or blast cleaning may disclose surface imperfections not readily visible prior to 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.
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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 upon between the interested parties.

5.2.2 When $electing the grade or chemical composition to be used, attention should be directed tocthe’ pppropriate
welding procddure to be followed (see 5.4).

5.3 Chemijcal analysis
5.3.1 Heat apalysis
An analysis of each heat of steel shall be made by the manufacturer to determine-eompliance with the rgquirements

given in tabl¢ 1. On request, at the time of ordering, this analysis shall be reported to the purchaser or his
representative.

5.3.2 Produgt analysis

A product anglysis may be made by the purchaser to verify the specified analysis of the product and shall take into
consideration|any normal heterogeneity.

For killed stegls, the sampling method and deviation limits shall be agreed upon between the interestefl parties at
the time of orglering.

5.4 Weldahility

This product |s suitable for welding if appropriate welding conditions are selected, such as the recommendations
given in lIS/II\V 382-71.

5.5 Applicati

on

It is desirable[that the specified product be identified for fabrication by name of the part or by intended ppplication.
Proper identification of th&ypart may include visual examination, prints or description, or a combination of these.

5.6 Mechanical properties

At the time that-the steel-is-made-available for shipment—the-mechanical propertiesshall be—as-stated in table 2
when they are determined on test pieces obtained according to the requirements of clause 8. Any additional
property requirements specified or required shall be subject to agreement before ordering. Such additional
requirements may include characterizations or prescribed values for properties such as impact for sheet over 6 mm
in thickness (see 8.2).

5.7 Corrosion resistance

The resistance of these steels to atmospheric corrosion is due to the formation of a protective oxide layer. The
formation of this protective layer depends not only on chemical composition such as the distinctive differences
between the analyses of the various grades, but also on a number of factors such as surrounding atmosphere,
design, etc., over which the steel producer has no control. See annexes A and B for information on estimating the
corrosion resistance and cautions concerning the use of these steels.
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6 Dimensional tolerances

1ISO 5952:1998(E)

6.1 Dimensional tolerances applicable to hot-rolled steel sheet of structural quality with improved atmospheric
corrosion resistance shall be as given in tables 3 to 11. See also figures 1 to 3.

Restricted thickness tolerances are given in table 4.

7 Tensile test sampling

One representative sample for the tensile test required in table 2 shall be taken from each lot of sheet for shipment.

A lot consis

8 Mechanical property tests

8.1 Tens

The tensile
between th

Table 3 —
cut len

le test requirements

Dimensions and tolerand

+. £ 0O+ l £ Lo + £ 4l pu | H +1 Haoal +lo ool pu | P
O UNJU TUNTCOS UT STITTT UT UITT SAllTTT UTSIYTTAatiuTT TUTITICTU U T SAlTiT TTURTTC S S AlTu TUTTUTUU

test shall be carried out in accordance with ISO 6892. Transverse:test pieces shall be t
e centre and edge of the sheet as rolled.

- Normal thickness tolerances () for hot-rolled steel sheet (including descaled sheet), cq
jths — Structural quality with improved corrosion-resistance (Grades HSA 235W, HSA 245

n.

aken mid-way

ils and

W)

es in millimetres

length(Iin metres =

90

thickness in mm

Lies specified,do not apply to the uncropped ends for a length, I, of a mill edge coil. The length, I, would be d
the follgwing farmula:

Specified thickness 1)
Specifjed width <20 >2.0 >25 > 3,0 > 4,0 >5.0 > 6,0 >80 >10,0
<25 < 3,0 < 4,0 <5,0 < 6,0 <38,0 < 10,0 <125
> 600 < 1 200 0,17 0;18 0,20 0,22 0,24 0,26 0,29 0,32 0,35
> 1200 < 1500 0,19 0,21 0,22 0,24 0,26 0,28 0,30 0,33 0,36
> 1500 < 1800 0,2% 0,23 0,24 0.26 0,28 0,29 0,31 0,34 0,37
>11 800 = 0,25 0,26 0,27 0,29 0,31 0,35 0,4 0,43
NOTES
1 The val

provided that the result was not greater than 20 m, inclusive of both ends.

2 For Grades HSA 355W1, HSA 355W2 and HSA 365W, the values in this table should be increased by 10 %.

alculated using

1) Thickness is measured at any point on the sheet not less than 40 mm from a side edge. For measurement on an untrimmed edge

sheet nearer to an edge than 40 mm and on a trimmed edge sheet nearer to an edge than 25 mm values of tolerances are subject to
negotiation.
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Table 4 — Restricted thickness tolerances (

©1SO

+) for hot rolled steel sheet (including descaled sheet), coils

and cut lengths-structural quality with improved corrosion resistance (Grades HSA 235W, HSA 245W)

Dimensions and tolerances in millimetres

Specified thickness 1)
Specified width <20 | >20 | >25 | >30 | >40 | >50 | >60 | >80 | >100
=25 =< 3,0 =<4,0 =<5,0 =<6,0 =<38,0 =< 10,0 <125
> 600 < 1200 0,13 0,14 0,15 0,17 0,19 0,21 0,23 0,26 0,28
> 1200 <1500 0,14 0,15 0,17 0,18 0,21 0,22 0,24 0,26 0,29
> 1500 =< 1800 0,14 0,17 0,19 0,21 0,22 0,23 0,25 0,27 0,30
> 1 800 0,20 0,21 0,22 0,23 0,25 0,28 0,32 0,36
NOTES
1 The valueq specified do not apply to the uncropped ends for a length, I, of a mill edge coil. The length, I, would be calculated using
the followirjg formula:
) 90
length, I} in metres = ————
thickness in mm
provided that the result was not greater than 20 m, inclusive of both ends.
2 For Gradeg HSA 355W1, HSA 355W2 and HSA 365W, the values in this table should be increased by 10 %.
1) Thickness fis measured at any point on the sheet not less than 40 mm from a side edge. For measurement on an untrfmmed edge
sheet neargr to an edge than 40 mm and on a trimmed edge sheet nearer to an edge than 25 mm values of tolerances afe subject to
negotiation

Table 5 — Hot-rolled sheet (including descaled sheet), mill edge,
coils and cut lengths — Width tolerances, structural quality
with improved corrosien resistance

Dimensions and tolerances in millimetres

Tolerances ) ovr specied i
<1200 20

> 1200 £ 1500 20
> 1.500 25

length, |, in metres =

1) The valdes,specified do not apply to the uncropped ends for a length, I, of a mill
edgercail Length, |, would be calculated using the following formula:

90

thickness in mm

provided that the result was not greater than 20 m, inclusive of both ends.

Table 6 — Hot-rolled steel sheet (including descaled sheet), sheared

edge, not resquared, coils and cut lengths — Width tolerances,
structural quality with improved corrosion resistance

Dimensions and tolerances in millimetres

Tolerances over secied widh
<1200 3

> 1200 <1500 5
> 1500 6

at the time of enquiry and order.

1) Tolerances for sheared edges apply to products with nominal thickness
< 10 mm. For nominal thickness > 10 mm the upper tolerances shall be agreed
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Table 7 — Hot-rolled steel sheet (including descaled sheet),
not resquared — Length tolerances, structural quality
with improved corrosion resistance

Dimensions and tolerances in millimetres

Specified length

Tolerances over specified len gth
(no tolerance under)

=< 2000 10
> 2000 < 8 000 0,5 % of length
> 8 000 40

1ISO 5952:1998(E)

Table 8 — Hot-rolled steel sheet (including descaled sheet),
not resquared — Camber tolerances, structural quality
with improved corrosion resistance

Form

Maximum tolerance 1)
mm

Coils

25 in any 5 Q00'ength

Cut lengths

0,5 % of length

NOTE — Camber is the greatest deviation of a side edge from a straight line, the
measurement being taken on the concave side«with a straight edge (see figure 1).

inclusive of both ends.

1) The values do not apply to the uncrepped ends of mill edge coil within 7 m

Key

1 Edge camber
2  Side edge (concave side)
3  Straightedge

Figure 1 — Measurement of camber


https://standardsiso.com/api/?name=f31029cd98d5f6c0cf4b1362edfebf99

1ISO 5952:1998(E)

Key

1
2
3

Table 9 — Hot-rolled steel sheet in cut lengths (including descaled
sheet), not resquared — Out-of-square tolerances, structural
quality with improved corrosion resistance

Dimensions

Out-of-square tolerance

All thicknesses and all sizes

1 % of width

NOTE — Out-of-square is the greatest deviation of an end edge from a straight
line at right angles to a side and touching one corner, the measurement being taken
as shown in figure 2. It can also be measured as one-half the difference between
the diagonals of the cut length sheet.

Out-of-squ
Straighted
Side edge

are

'\

Figure 2 — Measurement of out-of-square

Table 10 —=Hot-rolled steel sheet (including descaled sheet), resquared —
Out-of-square, width and length tolerances, structural quality
with improved corrosion resistance

Dimensions and tolerances in millimetres

Specified length

Specified width

Tolerances
(=< 6.in thickness)

<1200 —0+2
<3000

> 1200 —0+3
> 3000 All widths -0+3

NOTES

length sheet.

1 Out-of-square is the greatest deviation of an end edge from a straight line at right angles
to a side and touching one corner, the measurement being taken as shown in figure 2. It can
also be measured as one-half the difference between the diagonals of the cut

2 When measuring material to resquared tolerances, consideration may have to be given
to extreme variations in temperature.

©1SO
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Table 11 — Standard flatness tolerances — Structural quality with improved

corrosion resistance, cut lengths

1ISO 5952:1998(E)

Dimensions and tolerances in millimetres

Thickness Width Flatness tolerances 1)
<1200 21
<2 > 1200 =< 1500 25
> 1500 30
=<1 200 18
> 2 > 1200 < 1500 23
> 1500 28

NOTE — These tolerances are only applicable to sheet up to and including 5 000 mm
length. Tolerances for sheet having a length exceeding 5 000 mm are subject to agreement,
This table also applies to sheet cut to length from coil by the customer when adé€guate
flattening procedures are performed.

1) Maximum deviation from a flat horizontal surface. With the sheet lying under its own
mass on a flat surface, the maximum distance between the lower surface ¢f-the sheet and
the flat horizontal surface is the maximum deviation from flatness (see figure.3).

«—

Key

1 Maximum deviation from flatness

8.2 Impalct test requirements

0

Figure 3 — Measurement of flatness

While not Usually specified,.if-so agreed at the time of ordering, impact tests may be specified for matdrial 6 mm and

over in thickness. The test pieces shall be in the longitudinal direction and the test shall be

accordance with 1ISO 148for the Charpy V-notch test.

9 Retests

carried out in

9.1 Machining and flaws

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

substituted.

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 shall

be conducted.
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9.3 Additional tests

©1SO

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

10 Resubmission

The manufacturer may resubmit for acceptance the products that have been rejected during earlier inspection
because of unsatisfactory properties, after he has subjected them to a suitable treatment, which, on request, shall
be indicated to the purchaser.

In this case, t
The manufac
requirements
11 Workm
The surface ¢
from any lan
subsequent a
Processing fo

imperfect port

12 Inspec

12.1 While pot usually required for products covered byythis International Standard, when the purchas

that inspectid
manufacturer
furnished in a

12.2 Steel that is reported to be defective after arrival at the user’s works shall be set aside, properly a

identified and

13 Coil siz

When hot-roll
specified. In g

Aot tochall kb areiad it oo f thh o, ol ad ta o oo bhaotals
ICCStS—STam ot tamctoutras 1 tiiCy appnmtttoarTiICyv DatCrT:

urer has the right to present the rejected products to a new examination for complian
for another grade.

anship
pndition shall be that normally obtained in a hot-rolled product. The material cut in lengths S
hinations, surface flaws and other imperfections that are detrimental to the final prg
bpropriate processing.
I shipment in coils does not afford the manufacturer the gppertunity of readily observing d

jons as would be the case on the cut length product.

ion and acceptance

n and tests for acceptance be obsernved prior to shipment from the manufacturer's
shall afford the purchaser’s inspector all reasonable facilities to determine that the stg
ccordance with this International Standard.

adequately protected. The supplier shall be notified in order that he may properly investiga

e

ed steel sheét is ordered in coils, a minimum or range of acceptable inside diameter (I
ddition, theymaximum outside diameter (OD) and maximum acceptable coil mass shall be

14 Markin

D

Ce with the

hall be free
duct or to

r removing

br specifies
works, the
el is being

nd correctly
e.

D) shall be
pecified.

Unless otherwise stated, the following minimum requirements for identifying the steel shall be legibly stencilled on

the top of eac

a) manufact
b)
c)
d) the order
e)

10

h lift or shown on a tag attached to each coil or shipping unit:

urer's name or identifying brand;

reference to this International Standard, i.e. ISO 5952:1997;

the grade and class designation;

number;

the product dimensions;
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f)  the lot number;

g) the mass.

15 Information to be supplied by the purchaser

To adequately specify requirements under this International Standard, inquiries and orders shall include the
following information:

a) reference to this International Standard, i.e. ISO 5952:1997;

b) name, qualiry gradp and class of material (fnr mmmpln hot-rolled steel sheet of structiral qualify with improved
atmospheric corrosion resistance, grade HSLA 355W1, Class A);

¢) dimensions of product and quantity required;
d) application (name of part) if possible (see 5.5);

e) pickling (or descaling by grit or shot blasting), if required (material so specifiedywill be oiled upless ordered
unoileql) (see 3.3 and 4.2);

f) type of edge (see 3.4 and 3.5);

g) ends cropped, if required,;

h) if required, report of mechanical properties and/or heat analysis«(see 5.3.1 and 5.6);

i) if necessary, additional requirements (see 5.6);

i) limitatibns on mass and dimensions of individual coils @hd bundles, if applicable (see clause 13);
k) inspection and tests for acceptance prior to shipment from the manufacturer’'s works, if required (dee 12.1);
I) restricted thickness tolerances, if required.

Examples ¢f ordering descriptions are given'below.

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

11
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Annex A
(informative)

Guidelines for estimating the atmospheric corrosion resistance

of low-alloy steels

A.1 Scope

©1SO

This annex p
steels from cH

A method is
The method
corrosion resi

A.2 Termi

Low-alloy ste
elements.

NOTE — Mos
additions of sili

A.3 Proce

A.3.1 Equat
atmospheres,
equations are

A.3.2 For u
calculation o
consisted of @

for calculation of the atmospheric corrosion resistance index, |, is given below. The higher the inde

corrosion resi

| = 26,01
-9,1

NOTE — Simil
it has been fol
only one equat|

esents a method for estimating the atmospheric corrosion resistance of low-alloy weath
emical composition data.

bresented for estimating the atmospheric corrosion resistance of low-alloy weather-resis
utilizes predictive equations based on the steel composition to calculatecindices of g
Stance.

nology

bls means iron-carbon alloys containing greater than 1 % butdess than 5 %, by weight, tq

t “low-alloy weather-resistant steels” contain additions of beth’ chromium and copper, and may
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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 < 0,05t01,1 %
Cr<0,10t01,3%
Si < 0,10 to 0,64 %

P < 0,01

t0 0,12 %

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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