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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, Part 2.

The main tagk of technical committees is to prepare International Standards. Draft International Starnjdards
adopted by the technical committees are circulated to the member bodies for votingxPublication 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 4995 wag prepared by Technical Committee ISO/TC 17, Steel, Subcommittee SC 12, Continuous mill flat
rolled products.

(2]

This fifth editipn cancels and replaces the fourth edition (ISO 4995:2001), which has been technically revised.
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INTERNATIONAL STANDARD

ISO 4

995:2008(E)

Hot-rolled steel sheet of structural quality

1

11

classe
for st
delivefed condition and is intended for bolted, riveted or welded structures. This product.is produ
strip mill, not a plate mill.

1.2

over,

1.3

NOTE
3 mm and over in thickness is commonly known as either “sheet” or ¢plate”.

14

desigmated as commercial quality or drawing quality\(covered in 1SO 3573[1]), steels to b
cold-r
resistance.

2

The fpllowing referenced documents are indispensable for the application of this docume
references, only the edition cited’ applies. For undated references, the latest edition of th
document (including any amendments) applies.
ISO 6
ISO 1

ISO 1

3

Scope

This International Standard applies to hot-rolled steel sheet of structural quality in. ‘the
s listed in Table 1, usually prepared without the use of microalloying elements. The(ptedy
uctural purposes where particular mechanical properties are required. It is ,geperally

This product is commonly produced in thicknesses from 1,6 mm to 6 mm-and in widths o
n 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 steel$ \intended for boilers or pressure v

bduced products, or steels designated as weathering steels, having increased atmosph

Normative references

BO2-1, Metallic materials — Tensile testing — Part 1: Method of test at room temperature
BO76, Hot-rolled-steel sheet in coils of structural quality and heavy thickness

5160, Continuously hot-rolled steel sheet products — Dimensional and shape tolerances

b grades and
ct is intended

used in the
ced on a wide

600 mm and

as sheet.
fot-rolled sheet
pssels, steels

e re-rolled to
eric corrosion

ht. For dated
e referenced

T Fdefiniti

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

31

microalloying element
element, such as niobium, vanadium, titanium, added singly or in combination to obtain higher strength levels
combined with better formability, weldability and toughness as compared with non-alloyed steel produced to
equivalent strength levels

© 1SO 2008 — All rights reserved
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3.2

hot-rolled steel sheet
product obtained by rolling heated steel through a continuous-type or reversing-type wide strip mill to the

required shee
NOTE

3.3
hot-rolled de

t thickness and tolerances

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

scaled steel sheet

hot-rolled steel sheet from which oxide or scale has been removed, commonly by pickling in an acid solution

NOTE
can result from

3.4

mill edge
normal side e
NOTE Mil

3.5

sheared edge

normal edge

NOTE No

4 Conditions of manufacture

4.1

Unless other
manufacturin
be informed

4.2 Chemi
The chemical
4.3 Chemi

4.31

A heat analyg
all elements

Steelmaking

Heat 3nalysis

Descaling may also be performed by mechanical methods such as grit blasting. Some change in properties

descaling.

Hge without any definite contour produced in hot rolling

edges can contain some irregularities such as cracked or torn edges or thin (feathéred) edges.

bbtained by shearing, slitting or trimming a mill edge product

mal processing does not necessarily provide a definite positioning-of the slitting burr.

wise agreed by the interested parties, the processes used in making the steel 3
hot-rolled sheet are left to the discretion of the manufacturer. On request, the purchase
the steelmaking process being used.

al composition

composition (heat analysis) shall conform to the requirements given in Tables 1 and 2.

jcal analysis

is-0f\each heat of steel shall be made by the manufacturer in order to determine the con

nd in
r shall

ent of

isted in Tables 1 and 2. On request, this analysis shall be reported to the purchaser

or his

representative.

4.3.2 Product analysis

A product analysis may be made by the purchaser in order to verify the specified analysis of the product and
shall take into consideration any normal heterogeneity. Non-killed steels (such as rimmed or capped) are not
technologically suited to product analysis. For killed steel, the sampling method shall be agreed upon between
the interested parties at the time of ordering. The product analysis tolerances shall be in accordance with

Tables 2 and

3.
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Table 1 — Chemical composition (heat analysis)

ISO 4995:2008(E)

Mass fractions in percent

Grade Class @b Method of c Mn Si P S
deoxidization ¢ ¢
max. max. max. max. max.
B E or NE 0,18 1,20 Not applicable 0,035 0,035
HR235
D CSs 0,17 1,20 0,035 0,035
B E or NE 0,21 1,20 Not applicable 0,035 0,035
HR275
D CS 0,20 1,20 0,035 0,035
B NE 021 150 055 ;635 0,035
HR355
D CS 0,20 0,035 0,035
Class B steels are intended for use in welded structures or structural parts subjected to normal loading condlitions.
Class D steels are intended to be used for welded structures or structural parts where, owing to loading_conditions|and the general
d¢sign of the structure, a high resistance to brittle fracture is necessary.
E|= rimming; NE = non-rimming; CS = aluminium killed.
Tlhe nitrogen content is controlled; normally, it should not exceed 0,009 % for E or NE steels.or-0,015 % for CS stegls.

Table 2 — Limits on additional chemical.elements 2

Mass fractions in percent

Element Heat analysis Product analysis

max. max.

Cub 0,20 0,23
Ni P 0;20 0,23
Crb.c 0,15 0,19
Mo b: ¢ 0,06 0,07
Nb d 0,008 0,018
vd 0,008 0,018
Tid 0,008 0,018

chromium or molybdenum present is less than 0,02 %, the analysis may be reported as “< 0,02 %”.

elements are specified, the-sUm does not apply; in which case, only the individual limits on the remaining elements
The sum of chromium,and molybdenum shall not exceed 0,16 % on heat analysis. When one or more of the

Each of the elements listed in this table shall be included in the report of the heat analysis. When the amount df copper, nickel,

The sum of copper, nickel, chromium, and molybdenum shall not exceed 0,50 % on heat analysis. When one qr more of these

will apply.
be elements are

specified, the sum,does’not apply; in which case, only the individual limits on the remaining elements will apply.

d  Hpat analysis greater than 0,008 % may be supplied upon agreement between producer and consumer.

Table 3 — Product analysis tolerances

Macec fractinne in nard nt
IASSHAGHORSHPOt I

Element Maximum of specified Tolerance over maximum
element specified

Carbon 0,21 0,04

Manganese 1,50 0,05

Phosphorus 0,035 0,010

Sulfur 0,035 0,010

Silicon 0,55 0,05

NOTE The above maximum tolerance is the allowable excess over the specified requirement and not the
heat analysis. For example, for Grade HR355, class B, the following product analysis values are within these
tolerances: C 0,25 %, Mn 1,55 %, P 0,045 %, S 0,045 %, Si 0,60 %.

© 1SO 2008 — All rights reserved
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4.4 Weldability

This product is normally suitable for welding when appropriate welding conditions are selected. For
non-descaled steel, it may be necessary to remove the scale or oxide depending upon the welding method.
As the carbon content increases above 0,15 %, spot welding becomes increasingly difficult.

4.5 Application

It is desirable that hot-rolled steel sheet 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.

4.6 MecthicaI properties
At the time tihat the steel is made available for shipment, the mechanical properties shall ®e-as stated in
Table 4 when|they are determined on test pieces obtained in accordance with the requirements of Clause 7.
Table 4 — Mechanical properties
R, min. A min. %f
Grade @ R, min. b (information only) e<3mm 3mm<e<6mm
MPa MPa
Ry | RaL L,=50mm | L =80mm | L,=565.S, | L,=50mm
HR235 435 | 215 330 20 18 23 22
HR275 475 | 255 370 17 15 20 18
HR355 355 | 335 450 15 13 19 16
R, =yield stfength
Ry = upper yield strength
R, = lower yleld strength
R, = tensile ptrength
A = percenfage elongation after fracture
e = thickneps of steel sheet, in millimetres
L, = gauge length on test piece
S, = originallcross-sectionalarea of gauge length
1 MPa = 1 N/mim?
a Formerly d¢signated as grades Fe37, Fe44 and Feb52.
b Either R ,, or R shall be specified, but not both. The measured value shall meet the minimum requirement. The yield stressivalues
can be measured by 0,5 % elongation proof stress (proof stress under load) or by 0,2 % offset when a definite yield phenomenon is not
present.
¢ For thicknesses up to 3 mm, use either L, =50 mm or L, =80 mm. For thicknesses of 3 mm to 6 mm, use L, :5,65@ or
L, =50 mm. In case of dispute, only the results obtained on a 50 mm test piece will be valid.

4.7 Surface condition
Oxide or scale on hot-rolled steel sheet is subject to variations in thickness, adherence and colour. Removal

of the oxide or scale by pickling or grit blasting may disclose surface imperfections not readily visible prior to
this operation.

4 © 1SO 2008 — All rights reserved
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4.8 Oiling

As a deterrent to rusting, a coating of oil is usually applied to hot-rolled descaled steel sheet, but sheet may be
furnished not oiled if required. The oil is not intended as a forming lubricant and shall be easily removable
using degreasing chemicals. On request, the manufacturer shall advise the purchaser of the type of oil used.
Hot-rolled descaled sheet may be ordered not oiled, if required, in which case the supplier has limited
responsibility if oxidation occurs.

5 Dimensional tolerances

in ISO 16160.
BS over 6 mm

t of sheet for
thickness and

7 Mechanical property tests

The tensile test shall be carried out in accordance with:1SO 6892-1. Transverse test pieces ghall be taken
midway between the centre and edge of the sheet as rolled.

8 Retests

8.1 |General

If a test does not give the specified-results, two more tests shall be taken at random on the spme lot. Both
retests shall conform to the requirements of this International Standard; otherwise, the lot shall b¢ rejected.

8.2 |Machining and flaws

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

8.3 |[Elongation

If the lpercentage—elongationof anytest piece-islessthanthat specifiedinTable4—andifany 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 carried out.

9 Resubmission

9.1 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 (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.

© 1SO 2008 — All rights reserved 5
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9.2

with the requirements for another grade or class.

10 Workm

anship

The manufacturer has the right to present the rejected products for fresh examination for compliance

10.1 The surface condition shall be that normally obtained in a hot-rolled or hot-rolled descaled product.

10.2 The steel sheet in cut lengths shall be free from quantities of laminations, surface flaws and other

imperfections

10.3 Processt

Jective portions, as can be carried out on the cut length product.

to remove de

11 Inspec

11.1  Althoug
specifies that
works, the m
steel is being

11.2 Steel tf

correctly iden
investigate.

12 Coil siz

When hot-roll

diameters shall be specified. In addition, the maximum outside diameter (OD) and the maximum acce]

coil mass sha|

13 Markin

Unless otherv

on the top of g¢ach lift or shown en.a'tag attached to each coil or shipping unit:

that are detrimental to the final product or to subsequent appropriate processing.

ion and acceptance
h not usually required for products covered by this International Standardy when the purg
inspection and tests for acceptance be observed prior to shipment-ffom the manufac
hnufacturer shall afford the purchaser’s inspector all reasonable fagilities to determine th
furnished in accordance with this International Standard.

at is reported to be defective after arrival at the user's works shall be set aside, proper,
tified and adequately protected. The supplier shall be netified in order that he may pr

e
bd steel sheet is ordered in coils, a minimum inside diameter (ID) or a range of acceptable

| be specified.

J

ise stated, the following/minimum requirements for identifying the steel shall be legibly ste

facturer’s name-or identifying brand;
er of this.International Standard;

and\class designations;

dily or

haser
furer’s
at the

y and
pperly

inside
ptable

hcilled

a) the manu
b) the numhb
c) the grade
d) the order
e)

f)  thelot nu
g) themass
6

number;

the product dimensions;

mber;
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14 Information to be supplied by the purchaser

To specify requirements adequately according to this International Standard, enquiries and orders shall
include the following information:

a) reference to this International Standard, i.e. ISO 4995:2008;

b) the name, quality, grade and class of the material (e.g. hot-rolled steel sheet, structural quality, grade
HR235, class D);

c) the dimensions of the product and the quantity required;

d) the application (name of part) if possible (see 4.5);

e) whether pickling or descaling by grit or shot blasting is required (see 3.3); material |so spgcified will be
o|led unless ordered not oiled (see 4.8);

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

g) whether cropped ends are required;

h) the report of the mechanical properties and/or the heat analysis, ifequired (see 4.3.1 and 4(6);

i) limitations on masses and dimensions of individual coils and\bundles, if applicable (see Clayse 12);

j) the inspection and tests for acceptance prior to shipment from the manufacturer's works, if required
(gee 11.1);

k) specification of either R,y or R, (see Table 4, focthote b).

EXAMPLE A typical ordering description is as follows:

1ISO 4995:2008, hot-rolled steel sheet, structural’quality, grade HR235, class D, 3 mm x 1 200 mm x 2 440 mm, 40 000 kg,

for parf No. 2 345, roof support, mill edge, furnish report of mechanical properties, maximum lift 4 000 kg.
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