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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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Introduction

With the combination of higher strength and improved formability derived from the tests outlined in
this document, it is possible to obtain savings in mass along with better weldability.

References [4] and [5] may be reviewed for comparison with this document. The relationship between
the standards might only be approximate; therefore, the respective standards should be consulted
for actual requirements. Those who use these documents will need to determine which specifications
address their needs.
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Steel sheet, cold-reduced, of higher yield strength with
improved formability

1

Scope

This document is applicable to all grades of cold-reduced steel sheet of higher yield strength with

osition to provide improved formability. The product is intended for the fabricat

requjring better formability. It is generally used in the delivered condition.

This|document does not apply to steels designated as commercial quality or)drawing

3574), steels of structural quality (see ISO 4997) or steels of high tensiletstrength a

point with improved formability (see ISO 14590).

2
The

Normative references

following documents are referred to in the text in such a“way that some or all of t

consfitutes requirements of this document. For dated references, only the edition cited
unddted references, the latest edition of the referenced document (including any amendme

ISO 892-1, Metallic materials — Tensile testing — Part.Z>Method of test at room temperatur

ISO

16162, Cold-rolled steel sheet products — Dimexnsional and shape tolerances

Terms and definitions

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

[SO dnd IEC maintain terminological'databases for use in standardization at the following g

31

IEC Electropedia: available-at http://www.electropedia.org/

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

coldireduced stéelsheet
product obtained from hot-rolled descaled steel sheet by cold-reducing to the required she
followed by.annealing to recrystallize the grain structure

3.2
lot

ple chemical
on of parts

quality (see
hd low yield

heir content
applies. For
hts) applies.

e

ddresses:

et thickness

up to a specified quantity of steel sheet of the same designation rolled to the same thickness

4

Dimensions

Cold-reduced steel sheet of higher yield strength with improved formability is produced in thicknesses
from 0,25 mm to 3,2 mm and in widths of 600 mm and over in coils and cut lengths. Product less than

600

mm wide, slit from wide sheet, will be considered as sheet not strip.
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5 Conditions of manufacture

5.1 Steelmaking

Unless otherwise agreed, the processes used in making the steel and in manufacturing cold-reduced
steel sheet are left to the discretion of the manufacturer. On request, the purchaser shall be informed of
the steelmaking process being used.

5.2 Chemical composition

H~
P
P
D
N

Th h icalcarvarnaciticontlbaoaat clzor ) clbh a1l oo fosas 0+l o o ot b e iy 1 T
e cnemicCagr COTTTpoOSTOOT ICatarrary Sto5j-Sta COmToT T tothC T eI CITCTIcSgTv O it oo

Table 1 — Chemical analysis (heat analysis)

Mass fractions in pdrcent

C Mn S Si
Grade
max. max. max. max.
260Y 0,08 0,60 0,025 0,50
300Y 0,10 0,90 0,025 0,50
340Y 0,11 1,20 0,025 0,50
380Y 0,11 1,20 0,025 0,50
420Y 0,11 1,40 0,025 0,50
490Y 0,16 1,65 0,025 0,60
550Y 0,16 1,65 0,025 0,60
NOTE Thede steels may contain one or more of the elements.nipbium, titanium and vanadium up to a total of 0,22 %
maximum, or phosphorus up to 0,30 % maximum.

Table 2 — Limits on additional chemical elements

Mass fractions in pdrcent

Cua Nia Crab Moab Nbc Ved Tidg
Element
max. max. max. max. max. max. max.
Heat analysik 0,20 0:20 0,15 0,06 0,008 0,008 0,0018
Product 0,23 0,23 0,19 0,07 0,018 0,018 0,018
analysis

a  The sum pf copper, nickel) chromium and molybdenum shall not exceed 0,50 % on heat analysis. When one or m¢re of
these elementf are specified;the sum does not apply, in which case, only the individual limits on the remaining elements gpply.

b The sum pf chromiumv/and molybdenum shall not exceed 0,16 % on heat analysis. When one or more of these elerhents
are specified,[the sum does not apply, in which case, only the individual limits on the remaining elements apply.

¢ For interftitialMree steels only, the value of 0,15 % titanium, and 0,10 % maximum for niobium and vanadiumn are
acceptable to ensure that the carbon and nitrogen are fully stabilized

d  Heatanalysis greater than 0,008 % may be supplied after agreement between the manufacturer and purchaser.

5.3 Chemical analysis

5.3.1 Heat analysis

An analysis of each heat of steel shall be made by the manufacturer to determine conformity with the
requirements of Tables 1 and 2. On request, a report of the heat analysis shall be made available to
the purchaser or the purchaser’s representative. Each of the elements listed in Tables 1 and 2 shall be
included in the report of the heat analysis. When the amount of copper, nickel, chromium or molybdenum
present is less than 0,02 %, the analysis may be reported as “< 0,02 %".

2 © IS0 2017 - All rights reserved
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5.3.2 Product analysis

A product analysis may be made by the purchaser to verify the specified analysis of the product and
shall take into consideration any normal heterogeneity. The product analysis tolerances shall be in
accordance with Tables 2 and 3.

Table 3 — Product analysis tolerances

Mass fractions in percent

Tolerance over maximum
Element Maximum of specified element specified
max:
C<0,15 003
¢ 0,15<C<0,16 0,04
Mn < 0,60 0,03
Mn >0,60 <Mn<1,15 0,04
>1,15<Mn<1,65 0,05
S <0,025 0,01
Si <0,60 0,05
NOTE The above maximum tolerance is the allowable excess over thespecified requirement and not the fheat analysis.
For dxample, for Grade 300Y the following product analysis values are*within these tolerances: C 0,13 %; Mn 0,94 %j;
S 0,085 %; and Si 0,55 %.

5.4 | Mechanical properties

At tge time that the steel is made available for shipment, the mechanical properties shall pe as stated
in Table 4 when they are determined on test.pieces obtained in accordance with the requirements of
Clauges 6 and 7. On request, a report of the méchanical properties shall be made to the pur¢haser.

NOTH Prolonged storage of the sheet ¢an cause a change in the mechanical properties leading fo an adverse
effect on formability.

Table 4 — Mechanical properties

ReL min Rm min A min %
Grade
MPa MPa Lo =50 mm Lo 5§80 mm

260Y 260 350 28 26
300Y 300 380 26 24
340Y 340 410 24 22
380Y 380 450 22 20
420Y 420 490 20 18
490Y 490 550 16 14
550Y 550 620 12 10

ReL = lower yield strength

R = tensile strength

A = percentage elongation after fracture

Lo = gage length of original test piece

NOTE 1MPa=1N/mm?

© IS0 2017 - All rights reserved 3
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5.5 Application

It is desirable that the specified product 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.

5.6 Weldability
This product is normally suitable for welding if appropriate welding conditions are selected.

NOTE As the carbon content increases above 0,15 %, spot welding becomes increasingly difficult.

Because the|heat of welding might significantly lower the strength of Grades 490 and 550, thesé gfades
are not recommended for welding.

5.7 Surfalce condition

The conditi¢pn of the surface of cold-reduced steel sheet is not required to be the same for unexgosed
parts as it i for exposed parts.

The surfacg condition of sheet for unexposed parts may contain pores,~some slight pitting, $mall
markings, light scratches, and a light discoloration. The surface of shéet for exposed parts shgll be
reasonably free of these conditions. Unless otherwise agreed, only onéside is inspected.

5.8 Surface finish

5.8.1 Cold-reduced steel sheet is normally produced in:a ‘matte finish, dull in appearance, which is
suitable for prdinary decorative painting but is not reconmmiended for electroplating.

5.8.2 Whgn cold-reduced steel sheet is deformed during fabrication, localized areas may be roughlened
to some degfee and such affected portions of the(part might require hand finishing to prepare the sufrface
for the intended application.

5.9 Oilin;

U

As a deterré¢nt to rusting, a coating. of oil is usually applied to cold-reduced steel sheet. The oil is not
intended asfa drawing or forminglubricant and should be easily removable with degreasing chemjcals.
On request, the manufacturérshall advise the purchaser which type of oil has been used.

5.10 Dimensional and shape tolerances

Dimensional and.shape tolerances applicable to cold-reduced steel sheet of higher yield strength[with
improved formability shall be as in ISO 16162.

6 Sampling — Tensile test

One representative transverse sample from each lot of 50 t or less for shipment shall be taken for the
tensile test to verify conformance of the requirements of Table 4.

7 Test methods — Tensile test

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

4 © IS0 2017 - All rights reserved


https://standardsiso.com/api/?name=c3fd170fa4737c98c70cac20313a3349

ISO 13887:2017(E)

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 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
befo athataoct thatact challlbag dicoodad o d o ot ct challbo oo d Aot
CLUIIU LU O, TITU LU oL OlldIlT UL UlotdlivutuUudIiIifvu adaIrcitotl oldIil v vdrritu vue.

8.3 | Additional tests

If a fest does not give the specified results, two additional tests shall be cofiducted or] samples at
randpm from the same lot. Both retests shall conform to the requirements ofhis documen; otherwise
the lpt 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
subje¢cted to a suitable treatment (e.g. selection, heat treatmient) which, on request, will beindicated to
the purchaser. In this case, the tests shall be carried out @s if they applied to a new lot.

9.2 | The manufacturer has the right to present the rejected products to a new exarpination for
conformity with the requirements for another grade.

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

10.2| The steel sheet in cutlengths shall be free from quantities of laminations, surface flaws, and other
imperfections that are detrimental to the final product or to subsequent appropriate proces§ing.

10.3| Processing _for,/shipment in coils does not afford the manufacturer the opportunity to observe
readily or to remave nonconforming portions as can be carried out on the cut length produlct. However,
this |[does not_relieve the manufacturer of the responsibility to provide a product that meets the
requjrements for surface condition normally obtained in a cold-reduced product.

11 InSpection and tests

11.1 Although not usually required for products covered by this document, when the purchaser specifies
that inspection and tests 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 out of conformance 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.
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