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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.
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Hot-rolled steel sheet in coils of structural quality and
heavy thickness

1 Scope

This document applies to hot-rolled carbon/manganese steel sheet in coils of structural quality without

the
bolte

The j
The {

Se Of MMICTroaoying etenents. [t 15 generatly used i tire detivered comdition amd 15
d, riveted or welded structures. The product is produced on a wide sheet mill.

broduct is intended for structural purposes where particular mechanical properties aj

teel sheet is produced in a number of grade designations designed to be compatible w|

application requirements.

This

document does not cover steels intended for boilers or pressureessels, or steels d¢

comimercial quality or drawing qualities, or steels rolled to cold-reduced products, or steel

asw
platg
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pathering steels, having increased atmospheric corrosion resistance, or those product
mill.

Normative references

following documents are referred to in the text\in such a way that some or all of t
fitutes requirements of this document. For _dated references, only the edition cited
ted references, the latest edition of the referehced document (including any amendme

48-1, Metallic materials — Charpy pendulum impact test — Part 1: Test method

892-1, Metallic materials — Tensiletesting — Part 1: Method of test at room temperatun

Terms and definitions

he purposes of this document, the following terms and definitions apply.
nd IEC maintain‘términological databases for use in standardization at the following 2

EC Electropédid: available at http://www.electropedia.org/

SO Online,browsing platform: available at http://www.iso.org/obp

ntended for

e required.

ith differing

bsignated as
b designated
5 rolled on a

heir content
applies. For
hts) applies.

I

ddresses:

micrH

odlloying elements

elements such as niobium, vanadium, titanium, etc., added singly or in combination to obtain higher
strength levels combined with better formability, weldability and toughness as compared with non-

alloy
3.2

ed steel produced to equivalent strength levels

hot-rolled steel sheet in coils
steel sheet in coil form manufactured through hot-rolling process where the material was heated before
rolling to achieve the required sheet thickness and tolerances

Note 1 to entry: The product has a surface covered with oxide or scale resulting from the hot-rolling operation.
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hot-rolled descaled steel sheet in coils
hot-rolled steel sheet from the surface of which oxide or scale has been removed, commonly by pickling

in an acid so

lution

Note 1 to entry: Descaling can also be performed by mechanical means such as grit blasting. Some increase in
hardness and some loss of ductility can result from descaling.

Note 2 to entry: This product is normally supplied oiled.

34
mill edge

normal edgg
Note 1 to ent

3.5
sheared ed
normal edgg

Note 1 to ent

3.6
lot
50 torless (

3.7
edge cambyg
edge cambe
concave sidg
4 Dimen
Hot-rolled s

thicknesses

5 Condit

5.1 Steel

Unless othe
manufactur

produced without any definite contour produced in hot-rolling

y: Mill edges can contain some irregularities such as cracked or torn edges on thin (feathered)

e
obtained by shearing, slitting or trimming a mill edge product

'y: Normal processing does not necessarily provide a definite positioning.of the slitting burr.

f steel sheet of the same grade rolled to the same thickness and condition

T
- is the greatest deviation of a side from a straightline, the measurement being taken o
e with a straight edge

sions

teel sheet in coils of structural guality and heavy thickness is produced in the ran

greater than 6 mm to 25 mm, and widths of 600 mm and over, in coils.

rions of manufacture

making

"'wise agreeddipon by the interested parties, the processes used in making the steel a

shall be infgrmed of‘the steelmaking process being used.

dges.

n the

ce of

nd in

ng hot-rolled sheet are left to the discretion of the manufacturer. On request, the purchaser

5.2 Chen

jical composition

The chemical composition (heat analysis) shall conform to the requirements given in Tables 1 and 2.
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Table 1 — Chemical composition (heat analysis)
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Mass fractions in percent

C Mn P S Si N
Grade
max. max. max. max. max. max.
HR185 0,16 1,5 0,030 0,035 0,40 0,015
HR235 0,18 1,5 0,030 0,035 0,40 0,015
HR275 0,18 1,5 0,030 0,035 0,40 0,015
HR295 0,21 1,5 0,030 0,035 0,55 0,015
HR325 618 +6 6;636 0;035 68;55 0,015
HR355 0,22 1,5 0,030 0,035 0,55 0,015
Table 2 — Limits on additional chemical elements
Mass fractigns in percent
Cua Nia Crab Moab Nb Ve Ti
Element
max. max. max. max. max. max. max.
Heat analysis 0,20 0,20 0,15 0,06 0,008 0,008 ¢ 0,008
Product analysis 0,23 0,23 0,19 0,07 0,018 0,018 0,018

a

b

C

of th
will g

is sp4

The sum of copper, nickel, chromium and molybdenum shall not excéed 0,50 % on the heat analysis. Whe

bse elements is specified, the sum does not apply, in which case dnly the individual limits on the remai
pply.

he sum of chromium and molybdenum shall not exceed 0;16.% on heat analysis. When one or more of t
cified, the sum does not apply, in which case, only the individual limits on the remaining elements will g

Where residual V levels greater than 0,008 % occut/due to high levels of V in natural ores, such ma

n one or more
hing elements

hese elements
pply.

terial may be

supplied after agreement between the manufacturer and\purchaser.

5.3 | Chemical analysis

5.3.1 Heat analysis

An apalysis of each heat shall\be made by the manufacturer in order to determine comj
the fequirements given inTables 1 and 2. On request, a report of the heat analysis sh
availpble to the purchaseror the purchaser’s representative. Each of the elements listed in |
2 shgll be included in‘thé€ report of the heat analysis. When the amount of copper, nickel, d

molybdenum presentis less than 0,02 %, the analysis may be reported as “<0,02 %".

5.3.2

A pr
and {

Product analysis

duct @nalysis may be made by the purchaser in order to verify the specified analysis of
Hall take into consideration any normal heterogeneity. The product analysis tolerance

bliance with
all be made
Fables 1 and
hromium or

the product
s shall be in

accordance with lables Z and 5.
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Table 3 — Product analysis tolerances

Mass fractions in percent

Element

Maximum or range of specified element | Tolerance over maximum speci

fied

C

>0,15t0<0,22 0,04

M

n >1,15to<1,6 0,05

<0,030 0,010

S

<0,035 0,010

Si

>0,40to<0,55 0,05

0005

<001C
=50t

A“gA-acas

NOTE The
For example:
0,040 %, S 0,0

for Grade HR295, the following product analysis values are within these tolerances: C 0,25 %, Min\1,55
45 %, S10,60 %, N 0,020 %.

hbove maximum tolerance is the allowable excess over the specified requirement and not the heat ane‘lysis.

%, P

5.4 Mech

At the time
in Table 4, ¢
Clause 7.

5.5 Appli

It is desirab
intended ap

Proper iden
of these.

5.6 Weld

This produc
descaled std

NOTE W

anical properties

that the steel is made available for shipment, the mechanical properties shall be as s
Phen they are determined on test pieces obtained in accordance with the requiremer

cation

e that the specified product be identified for fabrication by the name of the part or b
blication.

fification of the part may include visual examination, prints or description, or a combin

ability

L is normally suitable for weldingwhen appropriate welding conditions are selected. For
el, it may be necessary to remove the scale or oxide depending upon the welding metho

hen the mass fraction of carbon exceeds 0,15 %, spot welding becomes increasingly difficult.

5.7 Surface condition

Designation|

AR describes<¢heé as-rolled condition. Oxide or scale on hot-rolled steel sheet is subje

variations in thickness, adherence and colour. Removal of the oxide or scale by pickling or blast clez

may disclos

5.8 Oilin;

e surfacedniperfections not readily visible prior to this operation.

U

rated
ts in

[y the

htion

non-

ctto
ning

Designation DO describes the descaled and oiled condition. 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 drawing or forming lubricant and shall be easily removable with degreasing
chemicals. On request, the manufacturer shall advise the purchaser which type of oil has been used.
Hot-rolled descaled steel sheet may be ordered not oiled, if required, in which case the supplier has
limited responsibility if oxidation occurs.

NOTE If AR and DO are omitted, it means that the delivery will be as-rolled.
5.9 Dimensional and shape tolerances

5.9.1 Dimensional and shape tolerances applicable to hot-rolled steel sheet in coils of structural quality
heavy thickness shall be as specified in Tables 5 and 6. These tolerances also apply to descaled material.
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5.9.2 Edge camber shall not exceed 25 mm in any 5 000 mm of length (see Figure 1).

Table 4 — Mechanical properties

Ab min, %
et fm s 5,655, Lo=50 mm
Grade min min ° °
for sheet thickness
MPac MPac
6<e<12mm |12<e<19mm | 19<e<25mm
HR185 185 290 19 26 23 26
HR235 235 400 19 20 23 26
HR275 275 410 16 17 20 22
HR295 295 470 15 16 19 21
HR325 325 490 15 16 19 21
HR355 355 490 15 16 19 21
Re = Yield strength - can be either Re[, or Rep not both;
Rel, =|lower yield strength, Rep = high yield strength;
R =[tensile strength;
A = pprcentage elongation after fracture;
Lo = gauge length of original test piece;
So = qriginal cross-sectional area of gauge length;
e = tHlickness of steel sheet, in millimetres.
a Either Ren or Rel, shall be measured and either'value shall meet the minimum requirement. The yield strength

valugs can be measured by 0,5 % total elongation preof strength (proof strength under load) or by 0,2 %
definjite yield phenomenon is not present.

b In case of dispute, only the results obtained on a 50 mm test piece will be valid.

MPa =1 N/mm?2

offset when a

Table 5 — Thickness tolerarnces for heavy thickness hot-rolled sheet (including desca

ed) in coils

Dimensions and tolerances in millimetres

NOTE

90
= — metres
e

e = thickness of steel sheet, in millimetres;

Specified Specified thicknessesa
widths 6,00<e<8,00| 8,00<e<10,00 | 10,00<e<12,50 | 12,50<e<16,00 | 16,00 <e < 25,00
600<w=<1200 *0,29 +0,32 +0,35 +0,38 0,40
1200 <w=1500 +0,30 +0,33 +0,36 +0,39 +0,42
1500 < w <1800 +0,31 +0,34 +0,37 +0,40 +0,44
w 24,800 +0,35 +0,40 +0,43 +0,48 +0,50
w = width;

The values 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 following formula:

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

a  Thickness is measured at any point on the sheet not less than 40 mm from a side edge for mill edge material and not
less than 25 mm from the edge for sheared edge material.

© ISO 2016 - All rights reserved
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Table 6 — Width tolerances for heavy thickness hot-rolled sheet in coils

Dimensions and tolerances in millimetres

Key

1 edgecam
2 side edge
3 straighte

ber
(concave side)
Hge

Figure 1 — Méasurement of edge camber

6 Sampling — Tensile test

One represe
test to verif)

7 Testm

7.1 Tensi

ethods

le test

Specified widths Mill edges Sheared edges
2600<w<1200 +28 0 +5 0
21200<w<1500 +38 0 +6 0
>1500<w<1800 +45 0 +8 0
w>1800 +50 0 +10 0
w = width
T /2 3
| / "
— F
\_//

ntative transverse‘sample from each 50 t or less for shipment shall be taken for the te
y conformance to-the requirements of Table 4.

nsile

The tensile test shall be conducted in accordance with the methods specified in ISO 6892-1. Transverse
test pieces shall be taken midway between the centre and the edge of the as-rolled sheet.

7.2 Impa

ct test

While not usually specified, if so agreed at the time of ordering, impact tests may be specified for
material over 12,5 mm in thickness. The test piece shall be in the longitudinal direction and the test
shall be carried out in accordance with I1SO 148-1.

© ISO 2016 - All rights reserved
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8 Retests

8.1 Machining and flaws

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

8.2 Elongation

On any tensile test, if any part of the fracture is outside the middle half of the gauge length as scribed

b f athataoct thatact challba dicoodad o d o oo ct oo d oot
e O CLIIU LU O, TITU L oL OlldIl UL UlotdlivutuUudIiIifvudadIrcvitorTdrrictua vu.

8.3 | Additional tests

If anly test does not give the specified results, two additional tests shall be conducted|on samples
seledted at random from the same lot. Both retests shall conform to the regliirements of document;
othefwise the lot shall be rejected.

9 Resubmission

9.1 | The manufacturer has the right to resubmit, for acceptance, the products that have bgen rejected
during earlier inspection because of unsatisfactory properties, after the rejected products have been
subjécted to a suitable treatment (e.g. selection, heat treatment, etc.) which, on request, will pe indicated
to the purchaser. In this case, tests shall be carried out a§’if they applied to a new lot.

9.2 | The manufacturer has the right to present thé'rejected products for re-examination foif compliance
with[the requirements for another grade.

10 Workmanship
10.1| The surface condition shall.be that normally obtained for a hot-rolled product.

10.2| Processing for shipment in coils does not afford the manufacturer the opportunity to observe
readlly or remove non-conforming portions, as is possible on cut length products. However, this does not
relieye the manufacturer of responsibility to provide a product that meets the requirement for surface
condjition that is notmally obtained on a hot-rolled product.

11 Inspection and acceptance

11.1] Although not usually required for products covered by this document, when the purchalser specifies
that Tnspection and tesfts for acceptance shall be observed prior to shipment from the manufacturer’s
works, the manufacturer shall afford the purchaser’s inspector all reasonable facilities to determine that
the steel is being furnished in accordance with this document.

11.2 Steel that is reported to be non-conforming after arrival at the user’s works shall be set aside,
properly and correctly identified and adequately protected. The manufacturer shall be notified in order
that the reported non-conforming material may be properly investigated.

12 Coil size

When ISO 13976 is ordered in coils. A minimum or range of acceptable inside diameter(s) (ID) or range
of acceptable inside diameters shall be specified. In addition, the maximum outside diameter (OD) and
the maximum acceptable coil mass shall be specified.

© IS0 2016 - All rights reserved 7
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