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INTERNATIONAL STANDARD

ISO 5952-1983 (E)

Continuously hot-rolled steel sheet of structural quality
with improved atmospheric corrosion resistance

1 Scope

1.1 ThisIn

and field of application

ernational Standard applies to continuously hot-

rolled steel steet (see 3.2) of structural quality having improved

atmospheric

corrosion resistance. It is also known as weather-

resistant stryctural steel. It is produced in the grades and

classes listed

in tables 1 and 2. The product is intended for ap-

plications where requirements are for mechanical properties

and
atmospheric
than that of

increasegd

resistance to atmospheric corrosion. The
corrosion resistance of HSA 355W1 is greater
HSA 235W or HSA 355W2 (see 3.1 and 4.7). it is

generally usgd in the delivered condition and is intended for
bolted, rivetdd or welded structures.

1.2 This p
thicknesses
over, in coils

1.3 Hot-ro
wide sheet a

NOTE — Hot-
commonly kn|
thickness is ¢d

1.4 This |
intended for

oduct is commonly produced in the range of
,6 mm and thicker and widths of 600 mm and
and cut lengths.

ed sheet less than 600 mm wide may b€ st from
nd will be considered as sheet.

olled sheet up to but not including(3 mm in thickness is
bwn as sheet. Hot-rolled sheét 3mm and over in
mmonly known as either ‘‘sheet’“or “plate’’.

hternational Standard™ does not cover steels
boilers or pressuré vessels, or steels designated as

commercial
produced o

uality or drawing qualities (ISO 3573), or steels
reversing mills"and designated as improved at-

mospheric cprrosion_resistance (1SO 4952), or steels to be

rerolled to |cold-rediiced products

designated
strength str

(ISO 3576), or steels
s .Structural quality (ISO 4995), or high vyield
taral quality (ISO 4996), or steels designated as

1SO 148, Steel — Charpy impact test{V-notch).

HS/HNW 382-71, Guide to the welding and weldpbility of C-Mn
steels and C-Mn microalloyed, steels.

3 Definitions and other informatign

3.1 improved”atmospheric corrosion resistance: A
characteristic ‘achieved by intentional additioph of a certain
number.efialloying elements such as P, Cu, Cif, Ni, Mo, etc.,
providing a chemical composition which promgtes the forma-
tion(of a protective oxide layer on the product) The degree of
corrosion resistance is based on data acceptaple to the pur-
Chaser.

3.2 hot-rotled steel sheet : A product obtgined by rolling
heated steel through a continuous-type or revefsing-type wide
strip mill to the required sheet thickness. The prgduct has a sur-
face covered with oxide or scale resulting from| the hot rolling
operation.

3.3 hot-rolled descaled steel sheet : Oxifle or scale on
hot-rolled steel sheet is commonly removed by pickling in an
acid solution. Descaling may also be performed by mechanical
means such as grit blasting. Some change in [properties may
result from descaling.

As a deterrent to rusting, a coating of oil is uspally applied to
hot-rolled descaled steel sheet but sheet may be furnished not
oiled, if required. The oil is not intended as a fgrming lubricant
and shall be easily removable with degreasing ctjemicals. When
requested, the manufacturer shall advise the purchaser which

higher yield strength with improved formability (ISO 5351).

2 Refere

nces

ISO 82, Stee/ — Tensile testing.

ISO/R 85, Bend test for steel.

ISO 86, Steel — Tensile testing of sheet and strip less than
3 mm and not less than 0,5 mm thick.

ISO/R 87, Sii

3 mm thick.

imple bend testing of steel sheet and strip less than

Type of ol has been used.

3.4 mill edge : Normal side edge produced in hot rolling.
Mill edges may contain some irregularities such as cracked or
torn edges or thin (feathered) edges.

3.5 edge trimmed : Normal edge obtained by shearing,
slitting or trimming a mill edge product.

3.6 surface condition : Oxide or scale on hot-rolled stee!
sheet is subject to variations in thickness, adherence and col-
our. Removal of the oxide or scale by pickling or blast cleaning
may disclose surface imperfections not readily visible prior to
this operation.


https://standardsiso.com/api/?name=173a5727ebcf875ee22d5f4bae891376

1SO 5952-1983 (E)

4 Conditions of manufacture

4.1 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. When requested, the purchaser

shall be informed of the steelmaking process being used.

4.2 Chemica

| composition

are determined on test pieces obtained according to the
requirements of clause 7. Any additional property requirements
specified or required are 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 7.3).

4.7 Corrosion resistance

The resistance of these steels to atmospheric corrosion is due
to the formation of a protective oxide layer. The formation of

4.21 The cheniical composition (cast analysis) shall conform

to table 1, unle
parties.

4.2.2 When sel

s otherwise agreed between the interested

ecting the grade or chemical composition to

be used, attengjon should be directed to the appropriate

welding procedu

re to be followed (see 4.4).

4.3 Chemical analysis

4.3.1 Cast andlysis

A cast analysis
manufacturer t
manganese, phd
responsible for ¢
and atmospherig

of each cast of steel shall be made by the
b determine the percentage of carbon,
sphorus and sulphur plus other elements
btaining the specified mechanical properties
corrosion resistance. When requested, this

analysis shall be feported to the purchaser or his representative.

4.3.2 Verificat

on analysis

A verification analysis may be made by the purchaser to verify
the specified andlysis of the semi-finished or finished steel and
shall take into donsideration any normal heterogeneity. The

sampling metho

H and deviation limits shall be_agreed upon

between the interested parties at the time of ‘ordering.

4.4 Weldabil

jty

Appropriate welding conditions should be selected, such as the

recommendation

4.5 Applicat

It is desirable tha
tion by name of

5 given in ISYHIW 382/71.

on

hot:rolled steel sheet be identified for fabrica-

this-protectivelayerdependsnetonly-en-chemicalgomposition
such as the distinctive differences between the~analyses of
HSA 235W, HSA 355W1 and HSA 355W2;, but|also on a
number of factors such as surrounding atmosphdre, design,
etc., over which the steel producer has,‘no control. When
requested, the producer shall supply’representative data of
atmospheric corrosion resistance ifiraccordance with the grade
specified at the time the order is placed. For appjications or
installations, it is advisable to-obtain from the proflucer more
specific information.

b Dimensional tolerances

5.1 Dimensional tolerances applicable to hot-folled steel
sheet of structural quality with improved atmospher|c corrosion
resistance shall be as given in tables 3 to 10, inclugive.

6 Sampling

6.1 Tensile test

One representative sample for the tensile test requirgd in table 2
shall be taken from each lot of sheet for shipment] A lot con-
sists of 50 t or less of sheet of the same grade and [class rolled
to the same thickness and condition.

6.2 Bend test

One representative sample for the bend test shall be|taken from
each lot of sheet for shipment. A lot consists of all gheet of the
same grade and class rolled to the same thickness|and condi-
tion.

the part or by the intended application which

shall be compatible with the chemical composition and
mechanical properties of this International Standard.

4.6 Mechanical properties

At the time that

the steel is made available for shipment, the

mechanical properties shall be as stated in table 2 when they

7 Mechanical property tests

7.1 Tensile test

The tensile test shall be carried out in accordance with {SO 82
and ISO 86. Transverse test pieces shall be taken midway
between the centre and the edge of the sheet as rolled.
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Table 1 — Chemical composition (cast analysis)'
{(Normal standard compositions, see 4.2)

1ISO 5952-1983 (E)

Method Manga- . Phos- . Chro- Molyb- Zirco-
Grade Class2! | of deoxi- Carbon nese Silicon phorus Sulphur | Copper | Nickel mium denum nium
. % % % % % o o o
dation3! % % % % %
0,050
B NE max.
0,13 0,20/ 0,10/ 0,035 0,20/ 0,65 0,40/
HSA 235W max. | 0,60 0,40 max. | 050 | max. | 0,80
0,040
D cs max.
0,050
A NE max.
0,12 1,00 0,20/ 0,06/ 0,25/ 0,65 0,30/
HSA 355W1 max. | max. | 0,75 0,15 055 | max. 25
0,040
D cs max.
0,050
¢ NE max.
0,19 0,50/ 0,50 0,040 0,20/ 0/65 0,40/ 0,B0 0,15
HSA 355W2 max. 1,50 max. max. 0,55 max. 0,80 max. max.
0,040
D cs max.

1}
2)

Class C steels
necessary.

Class D steels
resistance to b

Class A stgels satisfy only moderate conditions of service.

Each grad¢ may contain one or more microalloying elements such as vanadium, titanium, niobium, etc.

Class B steelsjre intended for use in welded structures or structural parts, subjected’to normal loading conditions.
r

e to be used in cases where, owing to loading conditions and the géneral design of the structure, some resistance to

Bre to be used for structures or structural parts where, dwing to loading conditions and the general design of the
ittle fracture is necessary.

brittie fracture is

tructure, a high

3} NE = Nontrimming
CS = Spegial killed
Table 2 — Mechanical properties’
R2 rrlflrr? A min.3® 1800415}
€ e bend
Grade Class min Information e < 3mm 3<e<6mm
N /mm2 only mandrel
N/mm2 | L,=5mm | L =8mm |L,=565+S,| L, =50mm|| diameter
HSA 235W B and DB 235 330 20 18 23 2 2a
HSA 355W1 A and-D 355 450 15 13 19 19 3a
HSA 355W2 C.and D 355 430 18 16 22 22 2a
1} R, = yield strength
R, = tensile strength
A = percentage elongation after fracture
L, = gauge length on test piece
S, = original cross sectional area of gauge length
a = thickness of bend test piece
e = thickness of steel sheet, in millimetres
1 N/mm2 = 1 MPa

2) The yield strength can be measured either by 0,5 % total elongation proof stress Ry 5 (proof stress under load) or by 0,2 % offset R, , when a
definite 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 incl. to 6 mm incl., use L, = 5,65 /S, or
L, = 50 mm. In case of dispute, however, only the results obtained on a proportional test piece will be valid for material 3 mm and over in thickness.

4)

may not simulate those during laboratory testing.

5)

The bend mandrel diameters in table 2 are for test pieces prepared for laboratory testing. Conditions during fabrication may be more severe and

For material over 6 mm in thickness, values for bend and elongation are subject to agreement between the manufacturer and purchaser.
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7.2 Bend test

The transverse bend test piece shall withstand being bent in the
direction as shown in figure 1 through 180° without cracking
on the outside of the bent portion around an inside diameter as
shown in table 2. The bend test shall be carried out at
ambient temperature and as described in ISO/R 85 and
ISO/R 87.

Small cracks on the edges of test pieces and cracks which
require magnification to be visible shall be disregarded.

of unsatisfactory properties, after he has subjected them to a
suitable treatment (selection, heat treatment) which, on
request, will be indicated to the purchaser. In this case, the
tests shall be carried out as if they applied to a new batch.

9.2 The manufacturer has the right to present the rejected
products to a new examination for compliance with the
requirements for another grade.

-

Rolling direction

Figure 1 — Transverse bend test piece (after bending)

7.3 Impact test

While not usually specified, if so agreed at the time of ordering,
impact tests may be specified for material 6 mm and over in
thickness. The tgst pieces shall be in the longitudinal direction
and the test shall be carried out in accordance with ISO 148 for
the Charpy V-ngtch test.

8 Retests

8.1 Machining and flaws

If any test piece phows defective machining or develops flaws,
it shall be discarfled and another specimen substituted.

8.2 Elongation

If the percentagg 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 df-the gauge length as scribed hefore the test,

10 Workmanship

The surface condition shall be that normally~ebtained in a hot-
roiled or hot-rolled descaled product. The ‘steel gheet in cut
lengths shall be free from amounts{efidaminatigns, surface
flaws and other imperfections that\are detrimental to subse-
quent appropriate processing. Processing for shipment in coils
does not afford the manufacturer the opportunity] to observe
readily or to remove defective-portions as can be cgrried out on
the cut length product.

11 Inspection and acceptance

11.1 % While not usually required for products covgred by this
International Standard, when the purchaser spgcifies that
inspection and tests for acceptance be observed pfior to ship-
ment from the manufacturer’'s works, the manufgcturer shall
afford the purchaser’s inspector all reasonable [facilities to
determine that the steel is being furnished in accofdance with
this International Standard.

11.2 Steel that is reported to be defective after grrival at the
user’s works shall be set aside, properly and correctly identified
and adequately protected. The manufacturer shall be notified in
order that he may properly investigate.

12 Coil size

When hot-rolled steel sheet is ordered in coils, a minimum or
range of acceptable inside diameter (1.D.) shall be $pecified. In
addition, the maximum outside diameter (O.D.) apd the max-
imum acceptable coil mass shall be specified.

the test shall be discarded and a retest shall be conducted.

8.3 Additional tests

If a test does not give the specified results, two more tests shall
be taken at random from the same lot. Both retests shall con-
form to the requirements of this International Standard; other-
wise, the lot may be rejected.

9 Resubmission

9.1 The manufacturer may resubmit for acceptance the pro-
ducts that have been rejected during earlier inspection because

13 Marking

Unless otherwise stated, the minimum requirements for identi-
fying the steel shall be the following :

— manufacturer's name or identifying brand,
— number of this International Standard,
— grade designation nhumber,

— order number,
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— product dimensions,

— lot number,

—  mass,

legibly stencilled on the top of each lift or shown on a tag
attached to each coil or shipping unit.

14 Information to be supplied by the

purchasel

14.1 To sp
tional Standg

information

a) numb

b} name
hot-rolled
atmosphe
Class A);

1SO 5952-1983 (E)

d} application (name of part} if possible (see 4.4 and 4.5);
e) pickling {or descaling by grit or shot blasting), if re-
quired (material so specified will be oiled unless ordered not
oiled) (see 3.3);

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

g) ends cropped, if required;

h) if required, report of mechanical properties and/or cast
analysis (see 4.6 and 4.3.1});

resistance,

er of this International Standard;

ecify adequately requirements under this Interna-
rd, inquiries and orders shall include the following

, quality, grade and class of material (for example,
steel sheet of structural quality with improved
ric corrosion

grade HSA 355W1,

c) dimensions of product and quantity required;

Table 3 — Hot-rolled steel sheet (incliiding descaled sheet), coils' and cut lengths —
Thickness tolerances, structural quality With improved corrosion resistance {Grade HSA 235W)

(For Grades HSA 355W1 and HSA '355W2, the values in this table should be increased by 10 %.)

NOTE — Typical ordering\description is as follows :

j} if necessary, additional requirements-{see 4.6);

k) limitations on mass and dimensions of [individual coils
and bundles, if applicable (seefeladse 12);

m) inspection and tests-for“acceptance prfor to shipment
from the manufacturer’ssworks, if required |see 11.1).

1SO 5952 hot-rolled steel sheet of structural qualify with improved
atmospheriey ‘corrosion resistance, grade HSA 355W1, Class A,
3 x 1200'% 2440 mm, 40 000 kg, for Part Ng. 32154, formed
channeis\for outdoor parking garage.

Vallies in millimetres

Thickness tolerance 2) over and under, for specified thicknesses
Specified width <20 >\2,0 > 25 > 3,0 > 4,0 > 5,0 > 6,0 > 84 > 10,0
' <25 < 3,0 < 40 < 50 < 6,0 < 8,0 < 10,4 < 125
> 600 <|1200 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 0,21 0,23 0,24 0,26 0,28 0,29 0,31 0,34 0,37
> 1800 — 0,25 0,26 0,27 0,29 0,31 0,35 0,40 0,45

1) The value|
ing formula :

length “I'" in metres =

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

B specified do not apply to the uncropped ends for a length “/"" of a mill edge coil. The length /"’ would be calculated using the follow-

Thickness in mm

2) Thickness is measured at any point on the sheet not less than 40 mm from a side edge. 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 and values of tolerances are subject to negotiation.
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Table 4 — Hot-rolled sheet (including descaled sheet),
mill edge, coils and cut lengths — Width tolerances,
structural quality with improved corrosion resistance

Values in millimetres

Tolerances') over

Specified width specified width
{No tolerance under)

Up to and including 1 200 30
Over 1200 up to 35
and including 1 500

Over 1500 up to 40
and including 1 800

Over 1 800 50

1) The values specified do not apply to the uncropped ends for a
length "I of a mill edge coil. Length ‘I would be calculated using the
following formula :

90

Length “/" in metres = ————————
9 Thickness in mm

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

Table 5 — Hot-rolled steel sheet (including,descaled
sheet), cut edge, not resquared, coils and cut lengths —
Width tolerances, structural quality(with improved
corrosion resistance

Values in millimetres

Tolerances over
Specified width specified width
(No tolerance under)
Up to and including 1 200 6
Over 1 200 up to and 8
including 1 500
Over 1 500 10

Table 6 — Hot-rolled steel sheet (including descaled
sheet), not resquared — Length tolerances, structural
quality with improved corrosion resistance

Values in millimetres

Tolerances over
Specified length specified length
(No tolerance under)
Up to and including 3 000 20
Over 3 000 up to and . 30
including 6 000
Over 6 000 0,5 % x length
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Table 7 — Hot-rolled steel sheet {including descaled
sheet), not resquared — Camber" tolerances, structural
quality with improved corrosion resistance

Values in mitlimetres

Form Maximum tolerance?!
Coils 25 in any 5 000 length
Cut lengths 0,5 % x length

1) See figure 2.

2} The values do not apply to the uncropped ends of.mill edge coil
within 7 m inclusive of both ends.

/— Side edge {doncave side)

{ 7 ]=— Straightedge

Camber —

\——/

Figure 2 — Measurement of camber

Camber is the‘greatest deviation of a side edge from a straight line, the measurement being taken on the concgve side with a
straightedge.
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