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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
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Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.
Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part'2.
5k of technical committees is to prepare International Standards. Draft International Stan

the technical committees are circulated to the member bodies for voting."Publication
Standard requires approval by at least 75 % of the member bodies casting-a vote.
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Cold-reduced steel sheet of high tensile strength and low yield

poi

nt with improved formability

1

11
avalil
Type

inclugled in both types. All these steels are commonly produced by continuous anpealing.

1.2

1.3
(covs
imprg

cope

This International Standard applies to killed cold-reduced steel sheet of two types that-are
ble in the world. Type 1 (Table 1) represents steels that are produced to mechanical prope
2 (Table 2) are produced to both mechanical and chemical properties. Baké’ hardenin

Cold-reduced sheet less than 600 mm wide may be slit from wide sheet-and will be conside
This International Standard does not cover steels designated as commercial quality or dra

red in ISO 3574), steels of structural quality (covered in 1S©.4997) or steels of higher
ved formability (covered in ISO 13887).

2

The [following referenced documents are indispensable for the application of this documen

refer
docu

ISO 6892:1998, Metallic materials — Tensile testing at ambient temperature

ISO

3

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

3.1
bake)
highl

16162:2000, Continuously coldsrolled steel sheet products — Dimensional and shape toleran

Terms and definitions

ormative references

nces, only the edition cited applies. For-uhdated references, the latest edition of th
ment (including any amendments) applies.

hardening
formable steel that, subsequent to cold working, has been subjected to a low-temp

treat

yield |strength, primarily due to carbon ageing

ent, such as that used for paint baking (170 °C to 200 °C), in order to effect a significant i

commercially
ties only and
g steels are

red as sheet.

ving qualities
strength with

t. For dated
b referenced

ces

erature heat
crease in its

3.2

cold-reduced steel sheet
product obtained from hot-rolled descaled steel sheet by cold reducing to the required sheet thickness
followed by annealing to recrystallize the grain structure

3.3

dual-phase steel
steel whose thermal processing has resulted in a multi-phase structure that includes one or more low-
temperature transformation products, thus providing for improved formability at higher strength levels

©1SO
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3.4
resquared

steel sheet that may have received an additional shearing operation after being cut to length in an attempt to
approach a true 90° angle at the shear cut

NOTE ‘R

3.5
skin pass

esquared” is referred to as “restricted” in some areas of the world.

a light cold-rolling of the material covered by this International Standard

NOTE Th

a) minimize
b) control th
c) obtain th¢

Some increas

4 Condit

e purnose of the skin nassina-is-one or more of the following:
Lkl o4 Lif I I~

the appearance of coil breaks, stretcher strains and fluting;
e shape;
e required surface finish suitable for ordering decorative painting.

b in hardness and some loss of ductility will result from skin passing.

ions of manufacture

4.1 Steelmaking

Unless other
steel sheet &
steelmaking

wise agreed upon, the processes used in making:the steel and in manufacturing cold-reg
re left to the discretion of the manufacturer. On.tequest, the purchaser shall be informed
brocess being used.

4.2 Chemical composition

(No chemica
to the requirg

ments in Table 2.

4.3 Chemical analysis

4.3.1 Heat

A heat analy
requirementg
purchaser or

4.3.2 Prod

analysis

of Table 2,When requested, at the time of ordering, this analysis shall be reported t
his representative.

lict’analysis

uced
bf the

| composition is applicable to Tahle;1.) The chemical composition (heat analysis) shall copform

sis of each heat/of steel shall be made by the manufacturer to determine compliance with the

b the

When grade SS, DP or BH (Table 2) is specified, 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 sampling
method shall be agreed upon between the interested parties at the time of ordering. The product analysis
tolerances shall be in accordance with Table 4.

4.4 Weldability

This product

is normally suitable for welding if appropriate welding conditions are selected.

© I1SO 2005 — Al rights reserved
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4.5 Application

It is desirable that the specified product be identified for fabrication by name of the part or by intended
application. Proper identification of the part may include visual examination, prints or description, or a
combination of these.

4.6 Mechanical properties

At the time that the steel is made available for shipment, the mechanical properties shall be as stated in
Table 1 or Table 2, when they are determined on test pieces obtained in accordance with the requirements of
Clause 6.

NOTH Prolonged storage of the sheet may cause a change in the mechanical properties (increas€ in-hardness and a
decrepse in elongation) leading to an adverse effect on formability.

4.7 | Surface condition

The ¢ondition of the surface of cold-reduced steel sheet is not required to be the same for unexppsed parts as
it is for exposed parts.

Surfgce condition of sheet for unexposed parts may contain pores, some slight pitting, small markings, light
scratthes, and a light discoloration. The surface of sheet for exposed parts shall be reasonably|free of these
condftions. Unless otherwise agreed, only one side is inspected.

4.8 | Surface finish

Cold{reduced steel sheet is normally produced in a matt finish, dull in appearance, which ig suitable for
ordinpry decorative painting but is not recommendedsfor electroplating.

When cold-reduced steel sheet is deformed during fabrication, localized areas may roughen to $ome degree
and $uch affected portions of the part maylrequire hand finishing to prepare the surface for the intended
appli¢ation.

4.9 | Oiling

As aldeterrent to rusting, a coatihg of oil is usually applied to cold-reduced steel sheet. The oil is|not intended
as a|drawing or forming lubricant and should be easily removable with degreasing chemicals. Cold-reduced
steel|sheet may be ordefed not oiled, if required, in which case the supplier has limited regponsibility if
oxidgtion occurs.

5 imensional tolerances

Dimgnsional tolerances shall be in accordance with ISO 16162.

6 Sampling for tensile test
One representative sample for the tensile test required (see Table 1 or 2) shall be taken from each lot of sheet

for shipment. A lot consists of 50 tonnes or less of sheet of the same grade rolled to the same thickness and
condition.

7 Tensile test

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

© 1SO 2005 — All rights reserved 3
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8 Retests

8.1 Machi

ning and flaws

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

substituted.

8.2 Additi

onal tests

If a test does not give the specified results, two additional tests shall be carried out at random on the same Iot.

Both retests

rejected.

9 Resub

The manufaq
because of

treatment) wi
they applied

The manufag
requirementg

chall canfarm tn tho racitiramante Af thic Intarnatinnal Standard- Atharmvica tha Int ma
SHamr— 6o o —o—e—reqguHrememS—o— S HteatoRar—otaRaara— oM e PWHSE—Re—6t+ig

mission

turer may resubmit for acceptance the products that have been rejected during earlier inspe
insatisfactory properties, after he has subjected them to a suitable treatment (selection,
hich, on request, will be indicated to the purchaser. In this case, the tests’/shall be carried ou
fo a new batch.

turer has the right to present the rejected products to a new,€xamination for compliance wi
for another grade.

10 Workmanship

The surface
from amount
to subseque
opportunity t

11 Inspeg

While not us
that inspecti
manufacture

5 of lamination, surface flaws and other imperfections that are detrimental to the final prod

b observe readily or to remove imperfect portions as can be carried out on the cut length pro

tion and acceptance

ually required for products covered by this International Standard, when the purchaser spe
bn and test for acceptance be observed prior to shipment from the manufacturer’'s works
- shall afford the purchaser’s inspector all reasonable facilities to determine that the steel is

furnished in §ccordance with this International Standard.

Steel that is
identified ang

eported to\be defective after arrival at the user’s works, shall be set aside, properly and cor

adequately protected. The supplier shall be notified in order that he may properly investigate.

y be

ction
heat
as if

h the

condition shall be that normally obtained on this‘product. The material in cut lengths shall b¢ free

ict or

t appropriate processing. Processing for'shipment in coils does not afford the manufacturgr the

juct.

cifies
5, the
being

rectly

12 Coil si

()

When the product is ordered in coils, a minimum inside diameter or range of acceptable inside diameters (1.D.)
shall be specified. In addition, the maximum outside diameter (O.D.) and the maximum acceptable coil mass
shall be specified.

© I1SO 2005 — Al rights reserved
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13 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) the number of this International Standard;

c) the quality designation number and grade;

d) € order number,
e) e product dimensions;
f) e lot number;

g) € mass.

14 Information to be supplied by the purchaser

To specify adequately the requirements of this International Standard, inquiries and orders shall include the
following information:

a) e number of this International Standard;

b) e type and grade;

c) e dimensions of the product and the quantity required;

d) hether skin passing is required (see.3.5);

e) hether strip is to be furnished oiled or not oiled (see 4.9);

f) e report of the heat analysis; if required for Table 2 (see 4.3.1);
g) e application (name of-part), if possible (see 4.5);

h) e report of themechanical properties, if required (see 4.6);

i) e type ofinish (see 4.8);

i) ipspection and tests for acceptance prior to shipment from the manufacturer's works, if required
see Clause 11);

k) limitations on mass and dimensions of individual coils and bundles, if applicable (see Clause 12);
I)  restricted thickness tolerances, if required (see Clause 5).
NOTE A typical ordering description is as follows:

International Standard SO 14590 cold-reduced steel sheet grade 325YL, normal thickness tolerances,
1 mm x 800 mm x 1 800 mm, 40,000 kg for part No. 7654. Automobile seat rail, oiled, furnish report of heat analysis and
tensile test, maximum lift mass 40,000 kg.

© 1SO 2005 — All rights reserved 5
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Table 1 — Mechanical properties for Type 1

Grade ") Rg 2 Ogn ¥ Rm ¥ 4509 4809
N/mm2, min. N/mm?2, min. N/mm?2, min. %, min. %, min.
175YL 175 — 340 31 29
205YL 205 — 370 29 27
235YL 235 — 390 27 25
265YL 265 — 440 23 21
95Y| 295 — 490 21 19
325YL 325 — 540 18 17
355YL 355 — 590 15 14
425YY 225 — 490 22 20
445YY 245 — 540 19 18
465YY 265 — 590 16 15
J65YY 365 — 780 12 11
490YY 490 — 980 5 4
185YH 185 30 340 31 29
N yL= forming/drawing use
Y)Y = dual phase
YH = bake hardening
2) R L. = lower yield strength
3) OpH =see A.2.3
49 R L, = tensile strength
5 4l= percentage elongation after.fracture
NOTE N/mm? = 1 MPa

6 © 1SO 2005 — Al rights reserved
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Table 2 — Mechanical properties and chemical composition for Type 2

Grade ") Rg 2 Ogp ¥ Rp ¥ 4809
N/mm2, min. N/mm?2, min. N/mm?2, min. %, min.
SS220 220 — 340 30
SS260 260 — 380 28
SS300 300 — 420 26
DP250 250 — 400 26
DP300 300 — 500 22
DP350 350 — 600 16
DP280 280 — 600 20
DP400 400 — 800
DP600 600 — 1000
BH180 180 300 32
BH220 220 30 340 30
BH260 260 30 380 28
BH300 300 30 420 26
Grade ") c Si Mn P S
% max. % max. % max. % max. % mak.
SS220 0,10 0,50 1,00 0,100 0,03(|)
SS260 0,10 0,50 1,50 0,120 0,03¢
SS300 0,15 050 1,50 0,140 0,03(*)
DP250 0,10 0,70 2,00 0,030 0,03(|)
DP300 0,12 0,70 2,00 0,080 0,03¢
DP350 0,14 1,40 2,50 0,100 0,034)
DP280 0,14 1,40 2,50 0,030 0,034)
DP400 0,18 1,40 2,50 0,030 0,03¢
DP600 0,20 1,40 3,00 0,030 0,03(i)
BH180 0,04 0,50 0,70 0,060 0,03(|)
BH220 0,08 0,50 0,70 0,080 0,03¢
BH260 0,08 0,50 0,70 0,100 0,034)
BH366 6,16 6,56 6,76 6;126 G,CSé
1) 8S = structural steel
DP = dual phase
BH = bake hardening
2) Rg| = lower yield strength
3) Ogy =seeA23
4) R = tensile strength
5 4= percentage elongation after fracture
NOTE 1 1 N/mm?2 =1 MPa
NOTE 2 Micro-alloying elements can be added.

© 1SO 2005 — All rights reserved 7
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Table 3 — Limits on additional chemical elements

Element Heat analysis Product analysis
%, max. %, max.
Cu 0,20 0,23
NI 0,20 0,23
NOTE This table applies to Type 2, Grades SS, DP and BH.
Tabte4—Productanatlysistoterances
Maximum of Tolerance
Element specified element
% %
< 0,15 0,03
Carbon
>0,15t0 < 0,40 0,04
>0,60to < 1,15 0,04
Manganese >1,15t0 < 1,70 0,05
>1,70 Subject to negotiation
< 0,04 0,01
Phosphorus )
> 0,04 Not applicable
Sulfur < 0,06 0,01
. > 0,30 to < 0,60 0,05
Silicon
> 0,60 0,06
NOTE 1 This table applies to Type 2 Grades SS, DP and BH.
NOTE 2 The above maximum tolerance is the allowable” excess over the specified requirement and not the heat anglysis.
For example: Hor Grade DP350, the following product analysis values are within these tolerances: C 0,17; Mn 1,04; P not applicable;
S 0,04 and Si Q,55.

© I1SO 2005 — Al rights reserved
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This

ISO 14590:2005(E)

Annex A
(normative)

Bake hardening test method

Scope

the “BH amount” of cold-rolled high strength steel sheets with improved formability (bake-hardeni

A.2

Definitions

For tihe purposes of this International Standard, the principle definitions used.in_this annex are as

A.21
preli

(FwH
load

minary strain load

kgf or N) of work hardening reached when the preliminary.strain elongation specified in the

reached; preliminary strain elongation herein shall be 2 % (refero Figure A.2)

A.2.2
strai

(Fsa
load

N ageing yield load

kgf or N) at yielding measured during the tensile testing of the specimen after it has been

heat-freated at 170 °C for 20 min (refer to Figure-A.1)

A.23

BH amount

(OgH
valug
strain
befor

A3

The
of Ta

A4

(kgf/mm?2 or N/mm?2) obtaified by dividing the value (kgf or N) derived by subtracting th
load Fyyy from the strain jageing yield load Fgp, of the test piece parallel portion origina
e the preliminary strain

Test piece

tlass of test piece shall be the same as that used to determine compliance to the mechanig
ble 1 0r2.

bnnex specifies the test method for determining the amount of bake hardening, hereinafter :I‘eferred to as

g type).

follows.

fensile test is

strained and

e preliminary
area (mm?2)

al properties

Heat treatment equipment

The heat treatment equipment to be used shall be capable of keeping the established temperature (170 °C) at

apre

A.5

cision of £ 5 °C.

Test

A.5.1 Preliminary strain

When a test piece is elongated by 2 % during the process of tensile testing, the load is removed and the
preliminary strain load Fyy (kgf or N) at that time shall be read out (see Figure A.2).

©1SO

2005 — All rights reserved
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The permissible range of elongation in this case shall be £ 0,2 %. The strain rate shall be controlled as
follows: a load shall be applied at a suitable speed up to one-half of the estimated preliminary strain load; after
the applied load exceeds the one-half of the estimated preliminary strain load, the average stress increase

rate shall be

A.5.2 Heat

1 kgf/mm?s to 3 kgf/mm2s (9,8 N/mm?2s to 29 N/mm?2s).

treatment

The test piece to which a preliminary strain has been given, is charged into the heat treatment equipment and

heat-treated

A.5.3 Strai

The test pie
yield load Fg

A.5.4 BH
The BH amo

Ji
OgH =

where
Fgp is
Fwh is

Ao is
in

A.5.5 Rounding off to numerical values

The numeric
integer in thg

at 170 °C for 20 min. Thereafter, it is taken out and air-cooled.

ion

e, which is heat-treated after preliminary strain, is subject to tensile testing and the strain a
shall be obtained.

mount

Lint, Ogyy, shall be obtained from the following formula:

'sa — FwH
Ao

he strain ageing yield load, in kilograms force (newtons);
he preliminary strain load, in kilograms force (newtons);

he original cross-sectional area of the parallel portion of the test piece before preliminary s
square millimetres.

Bl value of the BH amount shall’be calculated to one decimal place and rounded off to the ng
case where the unit is newtons per square millimetres (or megapascals).

heing

train,

arest

10
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