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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 Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main tdsk of technical committees is to prepare International Standards. Draft Internafkional
Standards aflopted by the technical committees are circulated to the member bodies)fer vpting.
Publication @s an International Standard requires approval by at least 75 % of the jiiember hodies
casting a votp.

Attention is firawn to the possibility that some of the elements of this document may be the subject of
patent rightd. ISO shall not be held responsible for identifying any or all such patent rights.

ISO 3573 wap prepared by Technical Committee ISO/TC 17, Steel, Subcommittee SC 12, Continuots mill
flat rolled praducts.

This fifth edifion cancels and replaces the fourth edition (ISO 3573:2008), which has been technically r¢vised

iv © ISO 2012 - All rights reserved
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INTE

RNATIONAL STANDARD ISO 3573:2012(E)

Hot-rolled carbon steel sheet of commercial and drawing
qualities

1 S

cope

This International Standard applies to hot-rolled carbon steel sheet of commercial and drawing qualities.

Hot-relled-steel sheet is suitable for many app]ir‘afinnc where the presence of oxide or cr‘a]e' or normal

surfa
for ap

NOTE

2 N
The fi

indispensable for its application. For dated references, only thé, edition cited applies.

ce imperfections disclosed after removal of oxide or scale, are not objectionable. I]is
plications where the surface is of prime importance.

ormative references

bllowing documents, in whole or in part, are normatively refefenced in this docuq

not suitable

This International Standard does not cover steel sheet that is to be subjected to)subseqyent rerolling.

nent and are
For undated
bS,

'e

r hotrolling

g in an acid

refergnces, the latest edition of the reference document (includiig any amendments) appli
ISO 6892-1, Metallic materials — Tensile testing — Part 1: Method of test at room temperatu
ISO 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

hot-rplled steel sheet

prodyct obtained by rolling heated steel through a continuous hot strip mill or anothe
proceiss that produces a coiled product to the required sheet thickness and tolerances

3.2

hot-rplled descaled steelsheet

hot-rglled steel sheet from which oxide or scale has been removed, commonly by pickli
solution or by meehanical means such as grit blasting

Note 1 to entryfSome change in properties can result from descaling.

Note 4 toentry: Descaling can also be performed by appropriate mechanical means.

3.3

skin pass

light cold-rolling of hot-rolled steel sheet or hot-rolled descaled steel

Note 1 to entry: The purpose of the skin pass is to produce a higher degree of surface smoothness and thereby
improve the surface appearance. The skin pass also temporarily minimizes the occurrence of a surface condition
known as stretcher strain (Luder’s Lines) or fluting during the fabrication of finished parts. The skin pass also
controls and improves flatness. Some increase in hardness and loss of ductility will result from skin passing.

3.4

mill edge
normal side edge without any definite contour produced in hot rolling, possibly containing some
irregularities such as cracked or torn edges or thin (feathered) edges

© IS0 2012 - All rights reserved
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sheared edge

normal edge
Note 1 to entr

3.6

obtained by shearing, slitting or trimming a mill edge product

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

aluminum Kkilled
steel which has been deoxidized with aluminum sufficiently to prevent the evolution of gas during
solidification

4 Dimen

4.1 Hot-ro

inclusive, and in widths of 600 mm and over, in coils and cut lengths.

4.2 Hot-re

5 Condit

5.1 Chem

The chemica
areport of th

Each of the
amount of cq
be reported

A verificatiop analysis may be made by the purchdser to verify the specified analysis of the produ

shall take in
steels) are n
deviation lim
analysis tole

The processeé
of the manuf;

S51011S

led carbon steel sheet is commonly produced in the range of thickness 0,8 mm|to 12,

luced sheetless than 600 mm wide can be slit from wide sheet and will be considered as

jons of manufacture

jcal composition

composition (heat analysis) shall not exceed the values given in Tables 1 and 2. Onre
e heat analysis shall be made to the purchaser.

tlements listed in Table 2 shall be included-in the report of the heat analysis. Whe

hs “< 0,02 %”.

Lo consideration any normal heterogeneity. Non-Killed steels (such as rimmed or c
bt technologically suited to product analysis. For killed steels, the sampling metho
its shall be agreed upon between the interested parties at the time of ordering. The pr
fances are shown in Table,3.

s used in making thie;steel and in manufacturing zinc-coated sheet are left to the disci
hcturer. When requested, the purchaser shall be informed of the steel-making process

Table 1 — Chemical composition (heat analysis)

Mass fractions in p

5 mm

sheet.

uest,

n the

pper, nickel, chromium or molybdenum présent is less that 0,02 %, the analysis result may

rt and

ipped
d and

oduct

retion
used.

ercent

Quality P

QA

max. max. max.

Designatig

n Name

HR1

Commercial 0,12 0,60 0,045 0,0

35

HR2

Drawing 0,10 0,45 0,035 0,0

35

HR3

Deep drawing 0,08 0,40 0,030 0,0

30

HR4

Deep drawing aluminum killed 0,08 0,35 0,025 0,0

30
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Table 2 — Limits on additional chemical elements

73:2012(E)

Mass fractions in percent
Elements Heat analysis Product analysis

max. max.

Cu? 0,20 0,23

Ni2 0,20 0,23

Cra.b 0,15 0,19

Moa,b 0,06 0,07
Nhe 0,008 0.01

ve 0,008 0,014

Tic 0,008 0,019

these

¢ An

a  Thé

will af

b The
specif]

sum of copper, nickel, chromium and molybdenum shall not exceed 0,50 % on heat analysis. When

ply.

sum of chromium and molybdenum shall not exceed 0,16 % on heat analysis. When-ene or more of the

plements are specified, the sum does not apply; in which case, only the individual limitsyon the remafining elements

ed, the sum does not apply; in which case, only the individual limits on the rentaining elements will agply.

nalysis greater than 0,008 may be supplied after agreement between the producer and the consumer,

lone or more of

e elements are

Table 3 — Product analysis.tolerances

Mass fractions in percent

Element Maximum of specified element Tolerance over maximum|specified
Carbon 0,15 0,03
Manganese 0,60 0,03
Phosphorus 0,045 0,01
Sulfur 0,035 0,01
NOTE The maximum tolerance in this table is the allowable excess over the specified requirement arld not the heat
analyd{is.
5.2 [Descaling
Some|increase in hardness and some loss of ductility may result from descaling if mechanical means
such as grit blasting-are used.
The purchaser shoeuld state whether descaling is required.
5.3 |(Edges
Matettialis nnrma”y anp]ipd as described in either 34 or 3 5 The pnrr‘hacnr should state what edge

condition is required. Other edges may be supplied as agreed.

5.4

Skin passing

The purchaser should state whether skin passing is required.

5.5

Oiling

As a deterrent to rusting, a coating of rust-preventative oil is usually applied to hot-rolled descaled steel
sheet but sheet may be furnished not oiled if required. This oil is not intended as a drawing or forming
lubricant and should 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.
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5.6 Weldability

This product is normally suitable for welding if appropriate welding conditions are selected. For
undescaled steel, it may be necessary to remove the scale or oxide depending upon the welding method.

5.7 Fabrication qualities

Commercial quality sheet (HR1) is intended for general fabricating purposes where sheet is used in the
flat condition or for bending, moderate forming and welding operations.

Hot rolled carbon steel sheet is available in several fabrication qualities. Drawing quality sheet (HRZ2,

ixtandad foro o
TIIcCTIOC 10T OT a

et is

HR3, HR4) ip

furnished ad
ordered, to f
apply. Drawi

HR2Z — Draw
HR3 — Deep|
HR4 — Deep
5.8 Applis

It is desirabl

intended application. Hot-rolled steel sheet (HR1, HR2, HR3, and HR4) may be produced to m

identified pa
between the

special requirements shall be specified, and the mechani¢al properties in Table 4 do not apply.

5.9 Mechanical properties

Except when
shall be as g
requirement

Prolonged st
and a decrea
should be sp

P oy A foraaino ool A g ol di s N o ool ol
VVITT OT SCVCTCTOUTIIIIIT S, HITCTOUTIT TS v CTATIT S DT Avy Iy udItcy St

cording to all the requirements of this International Standard, or, by agreemgnt
abricate an identified part, in which case the mechanical property requireménts ¢
hg qualities are identified as follows:

ing quality
drawing quality

drawing quality aluminium killed

ration
e that hot-rolled steel sheet be identified for fabrication by the name of the part or

rt within a properly established breakage allowance, which shall be previously a
manufacturer and the purchaser. In this case,the part name, the details of fabricatio

ordered according to an identified part as explained in 5.7, the mechanical prop
ven in Table 4 when they are determined on test pieces obtained in accordance wi
5 of Clause 8.

orage of the sheet can.calise a change in the mechanical properties (increase in har
se in elongation), leading to a decrease in drawability. To minimize this effect, qualit
pcified.

when
0 not

y the
ke an
creed
n, and

erties
th the

dness
y HR4
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Table 4 — Mechanical property requirements for hot-rolled carbon steel sheet
Ab,c
. min.
Quality Ry @ %
max.
MPa e<3 3<e<6
. . Lo = Lo = Lo = Lo =
d o o o o
Designation Name 80 mm 50 mm 5,65vS, 50 mm
HR1 Commercial 440 23 24 28 29
HR2 Drawing 420 25 26 30 31
HR3 Deep drnwing 400 28 29 33 34
HR4 Deep drawing alu- 380 31 32 36 37
minum killed

Rm td
A per
Lo ga
So or
e thid
1 MPa|

nsile strength

centage elongation after fracture

ige length of original test piece

ginal cross sectional area of gauge length
kness of steel sheet, in mm

=1N/mm?2

a The
the mi
to the

b Ang
with g
mater

¢ For
purch

d Ref

minimum tensile strength for qualities HR1, HR2, HR3 and HR4 wéuld normally be expected to be 2
nimum tensile strength is required, the value of 270 MPa may be specified. All tensile strength values §
nearest 10 MPa.

n-proportional test piece with a fixed original gauge length (50‘mm), up to 6 mm thick sheet, can be used
conversion table. In case of dispute, however, only the results obtained on a proportional test piece
al 3 mm and over in thickness.

materials over 6 mm in thickness, values for elongation are subject to agreement between the manuf
hser.

br to 5.8 (Application).

70 MPa. Where
re determined

in conjunction
vill be valid for

cturer and the

6 L

Dime

7 1

One 1

for shfipment. Aot consists of 50 t or less of sheet of the same designation rolled to the sa

and c

imensional and shape tolerances

nsional and shape tolerdnges applicable to hot-rolled steel sheet shall be as given in I

ensile test sampling

epresentative sample for the tensile test required in Table 4 shall be taken from eac

bndition:

8 T

0 16160.

h lot of sheet
me thickness

i test

TCOT

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

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 and 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 retests shall conform to the requirements of this International Standard; otherwise, the
lot may be rejected.

10 Resubmission

The manufagq
inspection b
example: selg
shall be carr

turer may resubmit, for acceptance, the products that have been rejected during darlier
bcause of unsatisfactory properties after he has subjected them to a suitable treatment (for
ction, heat treatment) that, on request, will be indicated to the purchaser. In this case| tests
ed out as if they applied to a new batch.

The manufac iance

with the req

turer has the right to present the rejected products to a new examination for comp
hirements for another grade.

11 Workmanship

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

Pores, small jpits, small marks, scratches, kinks from payzpff reels and slight coloration are perntitted.
Defects shalllnot be of such an extent that that they runithe risk of causing failure or damage to tpoling
or of creating welding difficulties.

The sheets shall not have slivers, seams, cracks or:seratches that would adversely affect their use. Also|oxide

orscaleonh
oxide or scal
this operatio

In the case

of delivery in sheet or cut lengths:"The purchaser should take this into account, and the percent

admissible s
agreed, a sin
shall be such

The steel sheet in<cut’lengths shall be free from amounts of laminations, surface flaws and

imperfection

pt-rolled steel sheet is subject to variations in thickness, adherence and colour. Removal
e by pickling or blast cleaningimay disclose surface imperfections not readily visible pi
1. Also, after drawing, imperfections may be visible which were not apparent in the flat §

f delivery of coil and-slit coil, the percentage of defects may be greater than in the
irface defects may be agreed upon at the time of the enquiry and order. Unless othe

that, duringsubsequenttreatment, it does not have a deleterious effect on the better su

s that@are detrimental to subsequent appropriate processing.

of the
ior to
heet.

b case
hge of
rwise

ble surface of-the product shall comply with the specified requirements. The other syrface

rface.

other

Processing forshipment

rehinmantin caile daac nat affard tho manufactiiror an annartnnitu 0 nhearua
H-coh5-60e5HotaeratHe-Hdhtiacsdrerahl-6pportdiit Y—to-0u5eve

ily, or

to remove, defective portions; however, this is possible with the cut-length product.

12 Inspection and acceptance

While not usually required for products covered by this International Standard, when the purchaser
specifies thatinspection and tests for acceptance be observed prior to shipment from the manufacturer’s
works, the manufacturer shall provide the purchaser’s inspector with all reasonable facilities to
determine that the steel is being furnished in accordance with this International Standard.

Steel that is reported to be nonconforming 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 nonconforming material may be properly investigated.
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13 Coil size

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

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:

anufacturer’s name or identifying brand;

e number of this International Standard; i.e. ISO 3573:2012;
e quality designation number;

e order number;

e product dimensions;

e lot number;

formation to be supplied by the purchaser
llowing information shall be supplied by the;pturchaser:
e number of this International Standard; i.e. ISO 3573:2012;

e name and quality of the material; for example, hot-rolled steel sheet, deep drawing quality
R3 (see 5.7);

c) the dimensions of the product'and the quantity required;
d) the application (name of part), if possible (see 5.8);

e) for drawing qualiti€s-HR2, HR3, HR4, whether ordered according to mechanical properties or to
fabricate an identified part (see 5.7, 5.8, and 5.9);

hether picklifig or descaling by grit or shot blasting is required (material so specified|will be oiled,
ulnless ordexéd not oiled) (see 5.2);

g) the type-of edge (see 5.3);

hether skin passing is required (see 5.4);

i) oil type for descaled steel (if required) (see 5.5);
j) thereport of heat analysis, if required (see 5.1);
k) limitations on mass and dimensions of individual coils and bundles, if applicable (see Clause 13);

1) inspection and tests for acceptance prior to shipment from the manufacturer’s works, if required
(see Clause 12);

NOTE Typical ordering descriptions are as follows:

EXAMPLE 1 [SO3573:2012, hot-rolled steel sheet, commercial quality HR1,3mm x 1 200 mm x 2440 mm, 10 000 kg,
to be used for warehouse resale, edge trimmed, report of heat analysis required, maximum lift mass 4 000 kg.

© IS0 2012 - All rights reserved 7
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