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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.

The proced e ) e are
described in the ISO/IEC Dlrectlves Part 1. In partlcular the dlfferent approval cr1ter1a needed fpr the
different types of ISO documents should be noted. This document was drafted in accordanee with the

Attention is firawn to the possibility that some of the elements of this document may)be the subject of
4. ISO shall not be held responsible for identifying any or all such patent«rights. Details of
ights identified during the development of the document will be in the Introduction and/or
on the ISO ligt of patent declarations received. www.iso.org/patents

Any trade ngdme used in this document is information given for the conveniéence of users and dogs not
constitute ar} endorsement.

For an explanation on the meaning of ISO specific terms and-expressions related to conformity
assessment, fis well as information about ISO’s adherence to the WTO principles in the Technical Bafriers

to Trade (TBJI') see the following URL: Foreword - Supplementdary information

The commitfee responsible for this document is ISO/TC A% Steel, Subcommittee SC 12, Continuoys mill
flat rolled préducts.

This fifth editlion cancels and replaces the fourth edition(1SO 4996:2007), which has been technically revised.
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INTERNATIONAL STANDARD ISO 4996:2014(E)

Hot-rolled steel sheet of high yield stress structural quality

1 Scope

This International Standard applies to hot-rolled steel sheet of high yield stress structural quality with
the use of microalloying elements. The product is intended for structural purposes where particular
mechanical properties are required. It is generally used in the delivered condition and is intended for
strucfures that may include bolting, riveting and welding.
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alloying elements. The product is produced on a wide strip-mill, not a platesmill.
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having improved formability properties compared with those ifithis International St
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nces, the latest edition of the referenced document (including any amendments) app
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[SO 6892-1, Metallic materials — Tensile testing = Part 1: Method of testing at ambient temgerature

[SO 16160, Hot-rolled steel sheet products ~~Dimensional and shape tolerances

3 Terms and definitions

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

3.1
micr¢alloying element
elemdnt, such as niobium, vanadium, titanium, etc., added singly or in combination to d
strength levels combined with better formability, weldability and toughness compared tg
steel producedto equivalent strength levels

btain higher
non-alloyed

3.2
hot-r
produ strip-mill to
the required sheet thickness, the product having a surface covered with oxide or scale resulting from
the hot-rolling operation

bHed steel sheet
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3.3
hot-rolled descaled steel sheet
hot-rolled steel sheet from which oxide or scale has been removed, commonly by pickling in an acid solution

Note 1 to entry: Descaling may also be performed by a mechanical means such as grit blasting. Some changes in
properties may result from descaling.
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3.4 Edges

3.4.1
mill edge

normal side edge without any definite contour produced in hot rolling

Note 1 to entry: Mill edges may contain some irregularities such as cracked or torn edges or thin (feathered) edges.

3.4.2

sheared edge

normal edge

obtained by shearing, slitting or trimming a mill edge product

Note 1 to entr]

3.5
aluminum K
steel which
solidification

3.6
lot
50torlesso

4 Dimen

4.1 This py
and over, in d

4.2 Hot-ro

NOTE Ho|

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

5 Condit

5.1 Steeln

Unless other
manufacturi
shall be infoj

5.2 Chem

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

illed

has been deoxidized with aluminum sufficient to prevent the evolutignyof gas during

[ sheet of the same grade and class rolled to the same thickness‘and condition

Kions

oduct is commonly produced in thicknesses from ;6 mm to 6 mm and in widths of 600 mm
oils and cut lengths.

led sheet less than 600 mm wide may be slit from wide sheet and will be considered gheet.

t-rolled sheet up to but not including 341m in thickness is commonly known as “sheet”. Hot{rolled

jons of manufacture

naking

wise agreed by the interested parties, the processes used in making the steel dnd in

The chemica

hg hot-rolled/sheet are left to the discretion of the manufacturer. On request, the purdhaser
med of the\steelmaking process being used.
jcal composition
comnaciticonfhont analucicl chall mat nvennd tha valiine givarn 1 Tobhlne 1 and D
compesitiontheatanalysis}shall-netexceed-the-valuesgivenintablestand 2

5.3 Chemical analysis

5.3.1 Heat analysis

An analysis of each heat shall be made by the manufacturer in order to determine compliance with
the requirements given in Tables 1 and 2. On request, at the time of ordering, this analysis shall be
reported to the purchaser or the purchaser’s representative. Each of the elements listed in Table 2 shall
be included in the report of the heat analysis.

© ISO 2014 - All rights reserved
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Table 1 — Chemical composition (heat analysis)

Mass fractions in percent

C Mn Si P S
Grade
max. max. max. max. max.
HS355 0,20 1,60 0,50 0,035 0,035
HS390 0,20 1,60 0,50 0,035 0,035
HS420 0,20 1,70 0,50 0,035 0,035
HS460 0,20 1,70 0,50 0,035 0,035
S49(0 0,20 1,70 n’l:n n’mq 0'035
Each |grade contains one or more microalloying elements with the following restrictions: Ti _+¥%[0,10 % max.,
Nb - 0,08 % max., V - 0,10 % max.. The amounts of these elements are subject to agreement between the mapufacturer and
purchpser. In the absence of an agreement, the amounts shall be at the discretion of the manufacturer-In all|cases, the sum
of Ti, INb, and V shall be less than or equal to 0,22 %. In no case shall Nb, V or Ti be less than 0,005.%.

Table 2 — Limits on additional chemical elements

Mass fractions in percent

Heat analysis Product analysis
Element
max. max.
Cub 0,20 0,23
Nib 0,20 0,23
Crbe 0,15 0,19
Mobc 0,06 0,07

a  Each of the elements listed in this table shall be included in the report of the heat analysis. When the amount of copper,
nickelf chromium or molybdenum present is less than 0,02 %, the analysis may be reported as “< 0,02 %".

b The sum of copper, nickel, chromium, and melybdenum shall not exceed 0,50 % on heat analysis. When|one or more of
these plements is specified, the sum does not,apply; in which case, only the individual limits on the remaining elements will
apply.

¢ The sum of chromium and molybdentum shall not exceed 0,16 % on heat analysis. When one or more of these elements
are specified, the sum does not applyg ih'which case, only the individual limits on the remaining elements will apply.

5.3.2] Product analysis

A product analysis may’be made by the purchaser to verify the specified analysis of the §emi-finished
or finished steel,and shall take into consideration any normal heterogeneity. The sampling method
shall pe agreed between the manufacturer and purchaser at the time of ordering. The profluct analysis
tolergnces shall.be in accordance with Table 2 and Table 3.

Table 3 — Product analysis tolerances

Mass fractions in percent

Element Range of specified element Tolerance ovelf'il:daximum speci-
<0,15 0,03
¢ >0,15<0,40 0,04
<0,60 0,03
Mn >0,60<1,15 0,04
>1,15<1,70 0,05
NOTE The above maximum tolerance is the allowable excess over the specified requirement and not the heat analysis. For
example, for Grade HS490, the following product analysis values are within these tolerances: C 0,24 %, Mn 1,75 %, P 0,045 %,
S 0,045 %, Si 0,54 %.

© ISO 2014 - All rights reserved 3


https://standardsiso.com/api/?name=b861fea67d22085d99e77cf45ffc7ef3

ISO 4996:2014(E)

Table 3 (continued)

Element Range of specified element Tolerance ovelf‘izndaXImum specr-
P <0,04 0,010
<0,04 0,010
S <0,30 0,03
i
>0,30<0,50 0,04

N <0,030 0,005
NOTE  The apevemasimunrteleranceisthealowableexecessoverthespecifiedrequirementandnotthe-heatanalygis. For
example, for Gijade HS49O the following product analysis values are within these tolerances: C 0,24 %, Mn 1,75 %, P|0,045 %,
S 0,045 %, Si 0)54 %.
5.4 Weldability
The product s suitable for welding if appropriate welding conditions are selected~For undescaled|steel,

it may be ne
content incre

5.5 Appli

It is desirabl
intended apf
part may inc

5.6 Mechanical properties

At the time t
Table 4, if the

5.7 Surfagq

Oxide or scq

Cessary to remove the scale or oxide, depending upon the weldingmethod. As the c
ases above 0,15 %, spot welding becomes increasingly difficult.

ration

lication, which shall be compatible with the grade ‘Specified. Proper identification
ude visual examination, prints or description, ora‘ombination of these.

y are determined on test pieces obtained in accordance with the requirements of Clg

e condition

Removal of t

visible prior fo this operation.

5.8 Oilin

As a deterreqt to rusting, a coating of oil is usually applied to hot-rolled descaled steel sheet, but
may be furnished notdiled if required. The oil is not intended as a forming lubricant and shall be
removable using degreasing chemicals. On request, the manufacturer shall advise the purcha

the type of

le on hot-rolled steel sheet is subject to variations in thickness, adherence and d
e oxide or scale by pickling or blast cleaning may disclose surface imperfections notr

illused. Hot-rolled descaled sheet may be ordered not oiled, if required, in which ca

supplier has Iimited responsibility if oxidation OCCUrs.

hrbon

b that the specified product be identified for fabrication by the name of the part or By the
bf the

hat the steel is made available for shipment, the mechanical properties shall be as stated in
use 7.

olour.

padily

sheet
easily
ser of
se the
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Table 4 — Mechanical properties

Rm A
min. min., % b
Re min. a
Grade (information e<3 3<e<6
MPa only)
MPa Lo =50 mm Lo =80 mm Lo=5,65‘/§ Lo =50 mm
HS355 355 430 18 16 22 21
HS390 390 460 16 14 20 19
HS420 420 490 14 12 19 18
H$460 460 530 12 10 17 16
H$490 490 570 10 8 15 14
Re = ylield strength - may be either R, or Rey, but not both
Ren =upper yield strength
ReL, = lower yield strength
R = tensile strength
A = pgrcentage elongation after fracture
Lo = ipitial gauge length on test piece
So = original cross-sectional area of gauge length
e = thjckness of steel sheet, in millimetres
1MPal= 1N/mm?2
a  Theyield strength values can be measured by 0,5 % elohgation proof strength (proof strength under lopd) or by 0,2 %
offsetjwhen a definite yield phenomenon is not present.
b F¢r thicknesses up to 3 mm, use either L, = 50“mm or L, = 80 mm. For thicknesses from 3 mm to 6 jnm, use either
Lo = 565 VS, or Lo = 50 mm. In case of dispute, however, only the results obtained on a proportional test piefce will be valid
for mgterial 3 mm and over in thickness.
6 Dimensional and shapetolerances
Dimensional and shape tolerances applicable to hot-rolled steel sheet of high yield streps structural
qualify shall be as givendn,ISO 16160. These tolerances also apply to descaled material.
7 TTensile testsampling
One representative sample for the tensile test required in Table 4 shall be taken from each lot of sheet

for shiipment:

8 Tensile test

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

9 Retests

9.1

Machining and flaws

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

piece

shall be substituted.
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9.2 Elongation

If the percentage elongation of any test piece is less than that specified in Table 4, and if any part of
the fracture is outside the middle half of the gauge length as scribed before the test, the test shall be

discarded an

d a retest shall be carried out.

9.3 Additional tests

If a test does not give the specified results, two additional tests shall be carried out at random on the
same lot. Both tests shall conform to the requirements of this international standard; otherwise the lot
shall be rejected.

10 Resubmission

10.1 The m
earlier inspe
a suitable tre

In this case, tests shall be carried out as if they applied to a new lot.

10.2 Thema

with the reqqirements for another grade.

11 Workmanship

11.1 Thesul

11.2 The stg
imperfection

11.3 Proces
readily or to
does not reli
surface cond

12 Inspec

anufacturer may resubmit, for acceptance, the products that have been'rejected d
‘tion because of unsatisfactory properties, after the rejected products have.been subjeg
atment (selection, heat treatment, etc.) which, on request, will be indicated to the purc

nufacturer has the right to present the rejected products to anew examination for comp

face condition shall be that normally obtained in-ahot-rolled or hot-rolled and descaled pr

el sheet in cut lengths shall be free from’ amounts of laminations, surface flaws and
5 that are detrimental to the final product or to subsequent appropriate processing.

sing for shipment in coils does, not afford the manufacturer the opportunity to oj
remove defective portions‘as 'can be carried out on the cut-length product. Howeve
bve the manufacturer ofresponsibility to provide a product that meets the requireme
tion that is normally ebtained in a hot-rolled or hot-rolled descaled product.

lHion and aceeptance

12.1 While

specifies that inspection and tests for acceptance be observed prior to shipment from the manufact
n|e that

works, the

the steel is be¢ing furnished in accordance with this International Standard.

ot usually'required for products covered by this International Standard, when the purd

uring
ted to
haser.

iance

bduct.

other

serve
I, this
nt for

haser
urer’s

nufacturer shall afford the purchaser’s inspector all reasonable facilities to determi

12.2 Steel thatis reported to be defective after arrival at the user’s works shall be set aside, properly and
correctly identified and adequately protected. The supplier shall be notified in order that the reported

nonconformi

ng material may be properly investigated.

13 Coil size

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

shall be spec

ified.
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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) manufacturer’s name or identifying brand;

b) reference to this International Standard, i.e. ISO 4996:2014;

c) quality designation number;

d) order number;

e) pLoduct dimensions;

f) lgt number;

g) mpass.

15 Information to be supplied by the purchaser

To spgcify the delivery requirements of this International Standard, enquiries and orders|shall include

the following information:

a) reference to this International Standard ,i.e. ISO 4996:2014;

b) npme, quality, and grade of material (for example, hotsrolled steel sheet, high yield stress structural
quality, grade HS355);

) d[Jmensions of the product and the quantity r&quired;

d) application (name of part), if possible (sée5.5);

e) Whether pickling or descaling by gritor shot blasting is required (see 3.3), material so §pecified will
bg oiled, unless ordered not oiled (see 5.8);

f) type of edge (see 3.4.1 and 3:4:2);

g) whether cropped ends-arérequired;

h) report of the heatahalysis and/or the mechanical properties, if required (see 5.3.1 and 5.6);

i) limitations onlmasses and dimensions of individual coils and bundles, if applicable (sef Clause 13);

j) imspectiofand tests for acceptance prior to shipment from the manufacturer’s works, if required
(§ee Clause 12);

k) f1or Re|, shall be specified when required (see Table 4).

EXAMPLE Typical ordering description is as follows: 1SO 4996:2014, hot-rolled steel sheet, high yield stress

structural quality, grade HS355, 3 mm x 1 200 mm x 2 440 mm, 40 000 kg, for Part No. 5432, bumper bracket,
edge trimmed, furnish report of mechanical properties, maximum lift 4 000 kg.
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