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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-g

avernmental in liaison with 1SO_also take part in the waork 1SQO collaborates clo

ly with the

Interr

Interr

The main task of technical committees is to prepare International Standards. Draftiinternation

adop
Intern

ational Electrotechnical Commission (IEC) on all matters of electrotechnical standardization

ational Standards are drafted in accordance with the rules given in the ISO/IEC Directives, F

ed by the technical committees are circulated to the member bodies forvoting. Publi
ational Standard requires approval by at least 75 % of the member bodies-casting a vote.

Part 2.

al Standards
cation as an

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

ISO 20805 was prepared by Technical Committee ISO/TC 17, Steel, Subcommittee SC 12, Coptunuous mill
flat rqlled products.

This [second edition cancels and replaces the first edition (1ISO 20805:2005), which has been technically
revisgd.
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INTERNATIONAL STANDARD

ISO 20805:2011(E)

Hot-rolled steel sheet in coils of higher yield strength with
improved formability and heavy thickness for cold forming

1

1.1

cope

This International Standard applies to continuous hot-rolled steel sheet of higher |yield

imprgved formability. The steel is killed, made according to a fine-grain practice and has ‘a suitg
composition, which includes microalloying elements, to provide improved formability)The steel can be treated
to achieve inclusion control. The product is intended for applications where partsqare to be fabrica
bette[ formability than is provided by normal high-yield-strength steel sheetit iS generally ust

deliv

Becal
mass

1.2
width
will b

1.3

desid
prody
those

red condition. This product is commonly produced on a wide strip mill.

use of the combination of higher strength and improved formability, it is possible to obta
along with better weldability (see 4.4).

This product is commonly produced in the range of thicknesses greater than 6 mm to
s of 600 mm and over, in coils. Hot-rolled sheet less than/600 mm wide can be slit from wi
b considered as sheet.

This International Standard does not cover ste€ls intended for boilers or pressure vess
nated as commercial quality, drawing quality” or structural quality, or steels rolled to

cts, or steels designated as weathering_steels, having increased atmospheric corrosion r
products rolled on a plate mill.

2

ormative references

The following referenced doCuments are indispensable for the application of this documen

refer
docu

ISO 1

ISO 4

nces, only the editioncited applies. For undated references, the latest edition of th
ment (including any @mendments) applies.

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

892-1, Métallic materials — Tensile testing — Part 1: Method of test at room temperature

strength with
ble chemical

ted requiring
bd in the as-

n savings in

25 mm, and
e sheet and

pls, or steels
cold-reduced
psistance, or

t. For dated
b referenced

3

Terms and definitions

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

3.1

microalloying 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-alloyed steel
produced to equivalent strength levels

©I1SO
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3.2

hot-rolled steel sheet in coils
product obtained by rolling heated steel (billet or slab) through a continuous-type mill to the required strip
thickness and tolerances

NOTE

3.3

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

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 solution

NOTE N

3.4
mill edge
normal edge

NOTE
3.5
sheared edg

normal edge

NOTE N

4 Condit

4.1

Unless othe
manufacturin
be informed

4.2 Chemical composition

Mill edges may contain some irregularities such as cracked or torn edges or thin (feathered) edges.

Steelmaking

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

produced without any definite contour produced in hot-rolling

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

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

ions of manufacture

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

nd in
shall

4.21 The phemical composition (heat analysis) shall conform to the requirements in Tables 1 and 2.
4.2.2 The pteel covered hy\this International Standard shall contain microalloying elements. The chemical
composition fnay be agreed“between the interested parties at the time of enquiry and ordering.
Table 1 — Chemical analysis (heat analysis)
All gradeF Carbon Manganese Phosphorus Sulfur
0,15 max., % 1,65 max., % 0,025 max., % 0,030 max., %

present, but a

As the form of sulfide inclusions may have a certain influence on the cold-forming properties of the products, the
manufacturers may, at their discretion, influence the form of inclusions by adding certain elements, such as Ce or Ca, or
may choose a very low sulfur content for these steels.

These steels shall also contain one or more of the following elements: vanadium, titanium or niobium. When used singly
or in combination, these elements shall be present at a minimum level of 0,005 %. Other alloying elements may be

re not required.
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Table 2 — Limits on additional chemical elements

4.3

4.3.1

A he
carbg
mech
repre

4.3.2

A pra
into

betw
with ]

Heat analysis 0,20
Copper, max., %

Product analysis 0,23

Heat analysis 0,20
Nickel, max., %

Product analysis 0,23

Heat analysis 0,15
Chromium, max., %

Product analysis 0,19

Heat analysis 0,06
Molybdenum, max., %

Product analysis 0,07

Chemical analysis

Heat analysis

bt analysis of each heat of steel shall be made by the manufacturer to determine the p
n, manganese, phosphorus and sulfur, and the contents,-0f other elements giving f
anical strength and formability. On request, this analysis/shall be reported to the purg

sentative.

Product analysis

duct analysis may be made by the purchaser to;verify the specified analysis of the product g
onsideration any normal heterogeneity. For\killed steels, the sampling method shall be

ercentage of
he specified
haser or his

nd shall take
agreed upon

ben the interested parties at the time of ordering. The product analysis tolerances shall be i accordance
[able 3.
Table 3 — Product analysis tolerances (mass fraction)
Maximum of specified element | Tolerance over maximum speg¢ified
Element o o
% %

Carbon <015 0,03

Manganese >1,15to <1,65 0,05

Phosphorus <0,025 0,010

Sulfur <0,030 0,010

NOTE The above maximum tolerance is the allowable excess over the specified requirement and not the heat

analysis. For example, for all grades in this International Standard, the following product analysis values are] within

these tolerances: C 0,18 %, Mn 1,70 %, P 0,035 %, S 0,040 %.

4.4 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.

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.
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4.6 Mechanical properties

At the time that the steel is made available for shipment, the mechanical properties shall be as given in
Table 4, when they are determined on test pieces in accordance with the requirements of Clause 6. Any
additional property requirements specified or required are subject to agreement between the interested parties
at the time of enquiry and ordering.

Table 4 — Mechanical properties

1 MPa =1 N/fjnm2

Re Rpm AP min. %
Grade e TITITT: Lom 5,65@ To=50mmrforsheet thickness
MPa MPa 6mm<Lyo<12mm | 12mm<Ly<19mm | 19 mm < £ $28 mm
325 325 410 19 21 24 26
355 355 420 18 20 23 25
420 420 480 15 17 19 21
490 490 540 12 13 16 17
560 560 610 9 10 12 13
Re is the yield strength;
Rey  is the ypper yield stress;
RgL  is the lower yield stress;
Rn is the {ensile strength;
A is the percentage elongation after fracture;
Ly is the gauge length on the test piece;
So is the priginal cross-sectional area of gauge length{.in'square millimetres;

a  Either Ry
measured by 0
present.

b In case of

or R shall be measured and either\value shall meet the minimum requirement. The yield strength values ¢
L5 % total elongation proof stress/(proof stress under load) or by 0,2 % offset when a definite yield phenomenon

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

Bn be
is not

4.7 Surfa
The designat

Oxide or sc3

ce condition
ion AR+describes the as-rolled condition.

leCon”hot-rolled steel sheet is subject to variations in thickness, adherence and colour. Rer

hoval

of the oxide

rscate by picktingorbtast cteanimgmay disctosesurfaceimperfections ot readity visibte p

this operation.

ior to

The steel shall be supplied as-rolled (3.2) or descaled (3.3) and oiled, as requested by the purchaser at the

time of enqui

ry and ordering. If neither condition is specified, the delivery will be as-rolled.

4.8 Oiling

The 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. 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
of the type of oil that 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 Dimensional and shape tolerances

5.1

5.2

Dimensional tolerances applicable to hot-rolled steel sheet in coils of structural quality and heavy
thickness shall be in accordance with Tables 5 and 6. These tolerances also apply to descaled material.

Camber shall not exceed 25 mm in any 5 000 mm of length (see Figure 1).

NOTE Camber is the greatest deviation of a side from a straight line, the measurement being taken o
side with a straight edge.

n the concave

Table 5 — Thickn leran for heavy thickn hot-roll h includin led) in coils
Dimensions and tolerance$ in millimetres
Specified widths Thickness tolerances for specified thicknesses?
6,00 <+<8,00 | 800<¢<10,00 | 10,00<¢<12,50 [ 12,50<¢<A6,00 | 16,00 <7< 25,00
>600 < 1200 +0,29 0,32 0,35 +0,88 0,40
> [ 200 < 1 500 40,30 10,33 10,36 +0,39 10,42
> [ 500 < 1 800 10,31 10,34 10,37 0,40 10,44
> 1800 0,35 40,40 0,43 +0,48 40,50
The palues specified do not apply to the uncropped ends for a lengthy I, of a mill-edge coil. The length, /, would be

calcy

provi

lated using the following formula:

90
Thickness in millimetres

| ength, /, in metres =

Hed that the result was not greater than 20 m inclusiye of both ends.

a
25 mif

hickness is measured at any point on the sheet not-ess than 40 mm from a side edge for mill-edge material ar
h from the edge for sheared material.

d not less than

Table 6 — Width tolerances for heavy-thickness hot-rolled sheet in coils

Dimensions and tolerances in millinetres
Specified widths Mill edges Sheared edges
> 600 <1200 +28 -0 +5 -0
> 1 2002.1v500 +38 -0 +6 -0
> 1¢/500 < 1 800 +45 -0 +8 -0
> 1800 +50 -0 +10 -0

©I1SO
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Key
1

2 side edge
3  straight ¢
6 Sampl

One represe|
shipment. A

and condition.

edge camber

(concave side)
dge

Figure 1 — Measurement of camber

ng — Tensile test

htative sample for the tensile test required in Table-4-shall be taken from each lot of she
lot consists of 50 tonnes or less of sheet of the_same designation rolled to the same thich

7 Mechanical property tests

7.1 Tensi

e test

The tensile fest shall be carried out in‘accordance with ISO 6892-1. Transverse test pieces shall be

mid-way bety

7.2 Impag
While not us
ordered accd
the test shall
sub-size imp

veen the centre and edge of the sheet as-rolled.

t test

ually specified, if so agreed at the time of ordering, impact tests may be specified for ma3
rding to_this‘International Standard. The test piece shall be taken in the longitudinal directio
be carried out in accordance with ISO 148-1. Material less than 11 mm in thickness will res
hct tests.

bt for
ness

aken

terial
n and
ult in

8 Retests

8.1

Machining and flaws

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

substituted.

© 1S0O 2011 — All rights reserved


https://standardsiso.com/api/?name=0395fd5558921e2c036aa2292f09e16c

ISO 20805:2011(E)

8.2 Elongation

If the percentage of 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.

8.3 Additional tests

If a test does not give the specified results, two more tests shall be carried out at random on the same Iot.
Both retests shall conform to the requirements of this International Standard; otherwise, the lot shall be
rejected.

9 esubmission
The manufacturer may resubmit for acceptance the products that have been rejected-during earlier inspection
becapise of unsatisfactory properties, after he has subjected them to a suitable\treatment (sglection, heat
treatment), which, on request, will be indicated to the purchaser.

In this case, the tests should be carried out as if they applied to a new batch:

The manufacturer has the right to present the rejected products to atiew examination for complignce with the
requirements for another grade.

10 Workmanship
The gurface condition shall be that normally obtained’in a hot-rolled or hot-rolled descaled produc}.

The steel sheet in cut lengths shall be free from laminations, surface flaws and other imperfecfions that are
detrimental to subsequent appropriate processing.

Procg¢ssing for shipment in coils does‘not afford the manufacturer the opportunity to observe|readily or to
remoyve imperfect portions, as can_be carried out on the cut-length product.

11 Inspection and acceptance

Whilg not usually required for products covered by this International Standard, when the purchgser specifies
that inspection and)tests for acceptance be observed prior to shipment from the manufacturer|s works, the
manufacturer shal-afford the purchaser's inspector all reasonable facilities to determine that the steel is being
furnighed in accardance with this International Standard.

Steell that.s reported to be defective after arrival at the user's works shall be set aside, properly gnd correctly
identffied 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 inside diameter (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.
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