INTERNATIONAL ISO
STANDARD 15211

Second edition
2022-02

Steel sheet, twin-roll cast, zinc-coated
by the continuous hot-dip process, of
structural quality and-high strength
Téles coulées entre cylindres etzgalvanisées en continu pay immersion

d chaud, de qualité destinée @ 'la construction et en acier ¢ haute
résistance

Reference number
1SO 15211:2022(E)

© IS0 2022


https://standardsiso.com/api/?name=cc09d033a2d41ee8324d9a51e0d247fe

ISO 15211:2022(E)

COPYRIGHT PROTECTED DOCUMENT

© 1S0 2022

All rights reserved. Unless otherwise specified, or required in the context of its implementation, no part of this publication may
be reproduced or utilized otherwise in any form or by any means, electronic or mechanical, including photocopying, or posting on
the internet or an intranet, without prior written permission. Permission can be requested from either ISO at the address below
or ISO’s member body in the country of the requester.

ISO copyright office

CP 401  Ch. de Blandonnet 8

CH-1214 Vernier, Geneva

Phone: +41 22 749 01 11

Email: copyright@iso.org

Website: www.iso.org

Published in Switzerland

ii © 1S0 2022 - All rights reserved


https://standardsiso.com/api/?name=cc09d033a2d41ee8324d9a51e0d247fe

ISO 15211:2022(E)

Contents Page
FOT@WOIM..........oooooooeeeeeeee ootk \%
1 SCOPI@ ... 1
2 NOTIMATIVE FEECITEIICES ............oooooooeoeeeee oo 1
3 Terms and defiNEtiONIS ... s 1
4 DIEIMME@IISTOILS ... 2
5 Conditions of manufacture

10
11
12

51 Steelmaking..........cccoeeee

5.2 Chemical composition .

5.3 Chemical @analysSis. ...ttt ]
5.3.1  Heat @nalySiS . :

5.3.2  Product analysis
5.4 Mechanical properties

5.5 (070 U 0 .S
5.5.1 Coating mass...........
5.5.2 Coating adherence.
5.6  Weldability ...
5.7 Painting.......ccoce
5.8 Surface treatment.......
5.8.1  Mill passivation ...y
5.8.2 Mill phosphating
5.8.3 0Oiling...c
59 Coated coil joining $
5.10 Dimensional and shape tolerance&@. ...................
SamPpPling ... @A .............................................................................................................
6.1 Tensile test ... X
6.2 Coating tests .
6.2.1 Coating mass...
6.2.2 Triple-spot test
6.2.3 Single-s
6.2.4 Coatin
Test methods..... Q ..............................................................................................................................................................

7.1 Tensile %19 ......................................................................................................................................................................
7.2 Coa@operties ....................................................................................................................................................
7. Coating mass

2
é§~ Coating adherence

De ATTOM SYSTRINL ... 10

8% L] =) =Y S
C@ COALINIE LY P ekt
0.3 Coating mass

8.4 Coating fiNiSh CONMAITION ...t 11
8.5 SUITACE LI@ALIMEIIT ..o 11
8.6 Base-metal grade

8.7 EERAIMIPIES ..
REEESTS...... e 12
9.1 MacChiniNg AN FLAWS ...t 12
9.2 B LOMATION e 12
9.3 AQQITIONAL TESTS oo 12
RESUDITUISSION ... 12
WOTKIMATNISIUIP . 12
INSPECtion and ACCEPETATICE ... 12

© 1S0 2022 - All rights reserved iii


https://standardsiso.com/api/?name=cc09d033a2d41ee8324d9a51e0d247fe

ISO 15211:2022(E)

13 Coil Size
14 Marking

15 Information supplied by the purchaser ..., 13
Annex A (normative) Orders requiring base-metal thickness ... 15
BIDIHOGTAPIY ...t 16

iv © IS0 2022 - All rights reserved


https://standardsiso.com/api/?name=cc09d033a2d41ee8324d9a51e0d247fe

ISO 15211:2022(E)

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

elect

The
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rotechnical standardization.

proteatfres—Hsea—to—aeverop—ta e ehtana—tn ~—irrefrdea—tor— trther—+aatiatenance are
ribed in the ISO/IEC Directives, Part 1. In particular, the different approval criterianeeded for the
Fent types of ISO documents should be noted. This document was drafted in acéordance with the
rial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this documérnt may be the subject of

patel
any

it rights. ISO shall not be held responsible for identifying any or all sueh-patent rights. Details of
atent rights identified during the development of the document will be in the Introdug¢tion and/or
e [SO list of patent declarations received (see www.iso.org/patents);

frade name used in this document is information given for the-éonvenience of users gnd does not

in explanation of the voluntary nature of standards;, the meaning of ISO specifi¢ terms and
pssions related to conformity assessment, as wellvas information about ISO's aglherence to
World Trade Organization (WTO) principles in‘the Technical Barriers to Trade| (TBT), see

document was prepared by Technical Committee ISO/TC 17, Steel, Subcommittee SC 12, Continuous

second edition cancels and replacesthe first edition (ISO 15211:2012), which has been technically

on tH

Any

constitute an endorsement.

For

expr

the
www.iso.org/iso/foreword.html.
This

mill fllat rolled products.

This

reviged.

The main changes are as follows;
— ipdate of Clause 3;

— 1nodification of the&itle of Clause 4.
Any

complete listing of these bodies can be found at www.iso.org/members.html.

feedback or quéstions on this document should be directed to the user’s national standprds body. A
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INTERNATIONAL STANDARD ISO 15211:2022(E)

Steel sheet, twin-roll cast, zinc-coated by the continuous
hot-dip process, of structural quality and high strength

1 Scope

This document specifies the requirements for steel sheet, in coils and cut length, metallic-coated by the
conti S ._ : . ty.

The product is intended for applications requiring corrosion resistance, and paintability

The fteel sheet is produced in a number of grades, coating masses, surface treatmients and ordering
condjitions.

2 Normative references

The following documents are referred to in the text in such a waythat some or all of their content
constitutes requirements of this document. For dated referenees, only the edition cited [applies. For
unddted references, the latest edition of the referenced docunient (including any amendments) applies.

ISO 1460, Metallic coatings — Hot dip galvanized ceatings on ferrous materials — |Gravimetric
detetmination of the mass per unit area

[SO 4178, Non-magnetic coatings on magnetic substrates — Measurement of coating thickness|— Magnetic
method

[SO 3497, Metallic coatings — Measurementef-coating thickness — X-ray spectrometric methpds

I

[SO §892-1, Metallic materials — Tensilextesting — Part 1: Method of test at room temperatun
ISO 7438, Metallic materials — Bend test

ISO 16163, Continuously hot-dipped coated steel sheet products — Dimensional and shape tolgrances

3 Terms and definitions
For the purposes©fthis document, the following terms and definitions apply.
ISO dnd IEC majntain terminology databases for use in standardization at the following addresses:

— ISO.Qnline browsing platform: available at https://www.iso.org/obp

inFasand | 4 q: Hdalal £ lors L/ 1 & - L
— LU TICTTI UPTUTA. AV AdITdUTC dUTITT S . 77 W VW VWW.CTCT LT UPCUTA.UT 57

31

continuous hot-dip zinc-coated steel sheet

product obtained by hot-dip coating of cold-reduced sheet coils or hot-rolled descaled sheet coils on a
continuous zinc-coating line

3.2
normal spangle
finish obtained as a result of unrestricted growth of zinc crystals during normal solidification

Note 1 to entry: This coating has a metallic lustre and is the type normally furnished for a wide variety of

applications. It can be furnished S (normal spangle with skin pass) or N (normal spangle, no skin pass), however,
it can be variable in appearance and not suitable for decorative paintings.

©1S0 2022 - All rights reserved 1
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3.3
minimized

2022(E)

spangle

finish obtained by restricting normal spangle formation during the solidification of the zinc

Note 1 to entry: This product can have some lack of uniformity in surface appearance within a coil or from coil to

coil.

3.4

differential coating
coating deliberately produced to have a different coating mass on each surface

3.5

skin pass
light cold ro

Note 1 to ent
breaks, stret

Note 2 to ent

3.6

twin-roll c3
steel sheet |
rolling to ac

3.7

lot

up to a spec
condition

3.8
coating ma

total amounit of zinc on both surfaces of the sheetj-expressed in grams per square meter (g/m?) of

4 Dimen

Zinc-coated

up to 2,0 min, inclusive, after zine-coating, and in widths up to 2 000 mm in coils and cut lengths.

coated twin

The thickne
metal and m
of specifyin
a combinati
specifying t

|ling of the product

ry: The purpose of skin passing is one or more of the following: to minimize the appearance
Cher strains and fluting; to control the shape or to obtain the required surface finish:

'y: Some increase in hardness and some loss in ductility will result from skin passing.

st steel sheet
roduced by casting to near final thickness directly from theJiquid metal with minim4
hieve the final thickness

fied quantity of steel sheet of the same designatienTolled to the same thickness and co

5S

sions

structural and high strength quality twin-roll cast steel sheet is produced in thickn

Lroll cast steel sheetless than 600 mm wide, slit from wide sheet, is considered as shegq

ss of zinc-coatédtwin-roll cast steel sheet may be specified as a combination of the |
etallic coatifig-or base-metal alone. The purchaser shall indicate on the order which me
b thickness\is required. If the purchaser does not indicate any preference, the thickng
bn of thesbase-metal and coating shall be provided. Annex A describes the requiremen
he thickness as base-metal alone.

f coil

I hot

ating

theet

bsses
Zinc-
t.

base-
thod
Ss as
s for

5 Conditions of manufacture

5.1 Steelmaking

Unless otherwise agreed by the interested parties, the processes used in making the steel and in
manufacturing zinc-coated steel sheet are left to the discretion of the manufacturer. Upon request, the
purchaser shall be informed of the steelmaking process being used.

5.2 Chemical composition

The chemical composition (heat analysis) shall conform to the requirements given in Tables 1, 2 and 3.

© IS0 2022 - All rights reserved
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5.3 Chemical analysis

5.3.1 Heat analysis

An analysis of each heat shall be made by the manufacturer in order to determine conformity with
the requirements given in Tables 1, 2 and 3. 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, 2
and 3 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 %".

5.3.

Product analusis
—FeaHetdHd1yStS

A product analysis may be made by the purchaser in order to verify the specified analysis-of
and ghall take into consideration any normal heterogeneity. The product analysis tolerance

accordance with Tables 3 and 4.

Mass fractig

the product
s shall be in

Table 1 — Chemical composition (heat analysis) for structural quality steel sheet

ns in percent

Base-metal

tion

grafle designa-

max.

max.

max.

max.

Sia

HR 275

HR 340

HR 380

HR 410

HR 480

HR 550

0,25

1,35

0,040

0,035

a  “I”indicates that there is no requirement,-biit the analysis shall be reported.

Table 2 — Chemical cemposition (heat analysis) for high strength steel she

Mass fractiq

pt

ns in percent

Bage-metal ( Mn P S Sia vd Tid Nbd Na
grafe desig- | C1ass | ‘fax. | max. | max. | max. min. min. min
ation
jle 0,22 1,35 0,04 0,04 - 0,008 0,008 0,00EF -
HSS 310
2 0,15 1,35 0,04 0,04 - 0,008 0,008 0,00EII -
Hss 34% 1b 0,23 1,35 0,04 0,04 - 0,008 0,008 0,00213 -
2 0,15 1,35 0,04 0,04 - 0,008 0,008 0,0043 -
b 025 135 0,04 004 08-008 0,008 0,00é -
HSS 380
2 0,15 1,35 0,04 0,04 - 0,008 0,008 0,008 -
1 0,26 | 1,50 0,04 0,04 - 0,008 0,008 0,008 -
HSS 410
2 0,15 1,50 0,04 0,04 - 0,008 0,008 0,008 -
a  ““”indicates that there is no requirement, but the analysis shall be reported.
b For each reduction of 0,01 % below the specified carbon maximum, an increase of 0,06 % manganese above the
specified maximum shall be permitted up to a maximum of 1,50 %.
¢ Thepurchaser has the option of restricting the nitrogen content. It should be noted that, depending on the microalloying
scheme (for example use of vanadium) of the producer, nitrogen is permitted as a deliberate addition. Consideration should
be given to the use of nitrogen-binding elements (for example vanadium and titanium).
d  The producer shall add at least one or more of the elements V, Ti or Nb.

© IS0 2022 - All rights reserved
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Table 2 (continued)

Base-metal C Mn P S Sia vd Tid Nbd Na
grade desig- | C1ass | max. | max. | max. | max min. min. min.
nation
1 0,26 | 1,50 0,04 0,04 - 0,008 0,008 0,008 -¢
HSS 450
2 0,15 1,50 0,04 0,04 - 0,008 0,008 0,008 -¢
1 0,26 | 1,65 0,04 0,04 - 0,008 0,008 0,008 -¢
HSS 480
2 0,15 1,65 0,04 0,04 - 0,008 0,008 0,008 -¢
1 026 | 1,65 0,04 0,04 = 0,008 0,008 0,008 —C
HSS 550
2 0,15 1,65 0,04 0,04 - 0,008 0,008 0,008 -C
a  ““”indicafes that there is no requirement, but the analysis shall be reported.
b For each [reduction of 0,01 % below the specified carbon maximum, an increase of 0,06 % manganese abovie the
specified maxfimum shall be permitted up to a maximum of 1,50 %.
¢ The purchaser has the option of restricting the nitrogen content. It should be noted that, depending.on the microallpying
scheme (for example use of vanadium) of the producer, nitrogen is permitted as a deliberate addjtion. Consideration should
be given to the use of nitrogen-binding elements (for example vanadium and titanium).
d  The prodficer shall add at least one or more of the elements V, Ti or Nb.

Table 3 — Limits on additional chemical elements for structural quality steel sheet

Mass fractions in pdrcent

Cu Ni Cr Mo Nb \% Ti
Element
max. max. max. max. max. max. max.
Heat analysis 0,50 0,30 0,30 0,15 0,008 0,008 0,048
Product anplysis 0,53 0,33 0,34 0,16 0,018 0,018 0,018
Table 4 — Product analysis tolerances
Mass fractions in pdrcent
Elefnent Maximunref'specified element Tolerance over the maximum spéci-
fied
C 0,26 0,04
Nin 1,65 0,05
P 0,04 0,01
S 0,04 0,01
NOTE The gbove maximum tolerance is the allowable excess over the requirements of the heat analysis specified in
Tables 1 and 2.

5.4 Mechanical properties

The mechanical properties for structural quality steel sheet and high strength steel sheet shall be as
shown in Tables 5 and 6.

4 © IS0 2022 - All rights reserved
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Table 5 — Mechanical properties for structural quality steel sheet

Ab
Re.*? Ry, min.
Base-metal grade min min 0
designation ' ' %
MPa MPa e<2mm
L,=50mm L,=80mm
HR 275 275 380 15 14
HR 340 340 340 9 8
HR 560 300 300 o 7
HR 410 410 410 7 6
HR 480 480 480 6 5
HR 550 550 550 5 4

R.;: Jower yield strength

R,: tensile strength

A: pdrcentage elongation after fracture
L,: ghuge length on original test piece

e: thickness of steel sheet, in millimetre(s)
NOTH 1MPa=1N/mm?

2 The yield strength may be measured either by 0,5 % elongation proof stress, Ry, 5 (proof strength under load) or by
0,2 % offset, R, ,, where a definite yield strength phenomenortis not present.

b {se either L,=50mm or L, = 80 mm to measure elongation. For materials up to and including 0,6 mm in|thickness, the
elongation values in this table shall be reduced by 2.

Table 6 — Mechanicallproperties for high strength steel sheet

Ab
Bage-metal Ry 8 R min.
grafe desig- | Class min. min. %
ation MPa MPa < omm
L,=50mm L,+480 mm
L 310 410 18 17
HSS 310
2 310 380 18 17
1 340 450 15 14
HSS 340
2 340 410 15 14

Key

R.;: loweryield strength

R,,: tensile strength

A: percentage elongation after fracture
L,: gauge length on original test piece

e: thickness of steel sheet, in millimetre(s)
NOTE 1MPa=1N/mm?

3 The yield strength may be measured either by 0,5 % elongation proof stress, Ry, 5 (proof strength under load) or by
0,2 % offset, R, 5, where a definite yield strength phenomenon is not present.

b For thicknesses up to 2 mm, use either L, =50 mm or L, = 80 mm. In cases of dispute, however, only the results obtained
on a 50 mm test piece shall be valid.

© IS0 2022 - All rights reserved 5
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Table 6 (continued)
Ab
Base-metal L Ry, min.
grade desig- | Class min. min. %
nation MPa MPa pPT—
L,=50mm L,=80 mm
1 380 480 13 12
HSS 380
2 380 450 13 12
T 410 520 1T 10
HSS 410
2 410 480 11 10
1 450 550 10 9
HSS 450
2 450 520 10 9
1 480 585 8 7
HSS 480
2 480 550 8 7
1 550 565 7 6
HSS 550
2 550 620 7 6
Key

R, : lower yidld strength

R, tensile st
A: percentagg

L,: gauge leng

Fength

elongation after fracture

th on original test piece

NOTE 1 MPa
a  The yield

e: thickness df steel sheet, in millimetre(s)

=1 N/mm?

strength may be measured either by 0,5 % jelongation proof stress, R, 5 (proof strength under load)

0,2 % offset, i, ,, where a definite yield strength phenofuenon is not present.

b For thickpesses up to 2 mm, use either L, = 50 mm.or L, = 80 mm. In cases of dispute, however, only the results obt
on a 50 mm test piece shall be valid.

or by

hined

5.5 Coati

5.5.1 Coa

The coating
interested ¢
coating masg

ng
king mass
mass shall(¢enform to the limits for the coating designations shown in Table 7

arties shall’agree upon the coating mass of differentially coated products. If a maxi
s is requiréd, the manufacturer shall be notified at the time of ordering.

Table 7 — Coating mass (total both sides)

The
mum

Coating mass

Minimum check limit

Triple-spot test Single-spot test
designation
g/m? g/m?
7001 no minimum? no minimum?

NOTE 1 Because of the many variables and changing conditions that are characteristic of continuous zinc coating, the
coating mass is not always evenly divided between the two surfaces of a zinc-coated sheet; neither is the coating evenly
distributed from edge to edge. However, it can normally be expected that not less than 40 % of the single spot check limit
will be found on either surface.

NOTE 2 The coating thickness can be estimated from the coating mass using the following relationship:
100 g/m? total both sides = 0,014 mm total both sides.

a2 No minimum means that there are no established minimum check limits.

© IS0 2022 - All rights reserved
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Table 7 (continued)

. Minimum check limit
Coating mass - -
Triple-spot test Single-spot test
designation
g/m? g/m?
7100 100 85
7180 180 150
7200 200 170
7275 275 235
7356 356 366
7450 450 385
7600 600 510
7700 700 585

NOTH

will b
NOTH

coatihg mass is not always evenly divided between the two surfaces of a zinc-coated sheet;neither is the ¢
distrjbuted from edge to edge. However, it can normally be expected that not less than™40 % of the single sp

100 g/m? total both sides = 0,014 mm total both sides.

a  No minimum means that there are no established minimum check limjts:

1 Because of the many variables and changing conditions that are characteristic af-cofitinuous zin

e found on either surface.

2 The coating thickness can be estimated from the coating mass using the following relationship:

c coating, the
oating evenly
ot check limit

5.5.2

The zinc-coated twin-roll cast steel sheet shall be capable of being bent in any direction, in

Coating adherence

accordance

with|the mandrel diameter requirements of Tahles'8 and 9, without flaking of the coating onp the outside
of the bend. Flaking of the coating within 7 mm"from the edge of the test piece shall not pe cause for
rejedtion.
Table 8 — Coating-adherence for structural quality steel sheet
180° bend-mandrel diameter
e<2mm
Base-metal . . .
) ] Coating mass designation
grade designation Up to 7450
7700
Z350 2600
HR 275 la 2a 34
HR.340 la 2a 34
HR\380 2a 2a 3¢
Key
e: thickness of steel sheet, In millimetres
a: thickness of bend test piece, in millimetres

©ISO
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Table 9 — Coating adherence for high strength steel sheet

180° bend-mandrel diameter

e<2mm
Base-metal - - -
] . Coating mass designation
grade designation Up to 7450
Z700

7350 2600
HSS 310 1,5a 2a 3a
HSS 340 1,5a 2a 3a
HS$380 20 3a 3a

Key

e: thickness ¢f steel sheet, in millimetres

a: thickness ¢f bend test piece, in millimetres

5.6 Weldpbility

This produgt is normally suitable for welding, if appropriate welding conditions are selected, |with
special atteption to the heavier coatings. As carbon content increases above 0,15 %, spot welding
becomes indreasingly difficult. Because the heat of welding can have a sighificant effect on lowerinjg the
strength of grade 550, this grade is not recommended for welding.

5.7 Painting

Continuous |hot-dip zinc-coated steel sheet is a suitable base*for paint, but the first treatment may be
different frgm those used on uncoated steel. Pre-treatment primers, chemical conversion coafings
(chromate, phosphate or oxide type) and some paints.specially formulated for direct application tq zinc
surfaces ar¢ all appropriate first treatments for hot-dip zinc-coated sheet. In drawing up a paipting
schedule, cgnsideration shall be given to whether.the hot-dip zinc-coated sheet shall be ordered ip the
passivated gr not passivated state.

NOTE Surfaces with certain passivationitreatments (e.g. chromated) are not suitable for phosphating ¢r the
application of a pre-treatment (etch) primer

5.8 Surface treatment

5.8.1 Mill passivation

A chemical freatment is>normally applied to zinc coatings to minimize the hazard of wet storage stain
(white rust)| during-shipment and storage. However, the inhibiting characteristics of the treatmert are
limited, and|if a shipment is received wet, the material shall be used immediately or dried.

5.8.2 Millphesphating

Zinc-coated twin-roll cast steel sheet may be processed chemically at the manufacturer's works to
prepare all types of coatings for painting without further treatment, except normal cleaning.

5.8.3 Oiling

When specified, the zinc-coated twin-roll cast steel sheet as produced shall be oiled to prevent marring
and scratching of the soft surface during handling or shipping and to minimize wet storage stain.

NOTE When the zinc-coated twin-roll cast steel sheet has received a passivating treatment, oiling further
minimizes the hazard of wet storage stain.

8 © IS0 2022 - All rights reserved
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5.9 Coated coil joining

Continuous coil coating lines use various methods to join coil ends. These methods include lap welding,
butt welding and stitching. The shipment of coils containing the joined ends shall be permitted, if agreed
upon between the purchaser and manufacturer.

5.10 Dimensional and shape tolerances

5.10.1 Dimensional and shape tolerances applicable to zinc-coated twin-roll cast steel sheet shall be as
given in ISO 16163. The tolerances for thickness apply to products whose thickness is a combination of

b maakal o d atinagtli ol o
asermetaraite COatTITg CIITCRIICS ST

5.10{2 When the base-metal thickness is specified, the thickness tolerances of ISO 16163 shall apply to
the product thickness, as calculated in accordance with Annex A.

6 $ampling

6.1 | Tensile test

One representative transverse sample for the tensile test shall betaken from each lot of 5( t or less for
shipment. Transverse test pieces shall be taken mid-way betyween the centre and the edge|of the sheet
as-rdlled.

6.2 | Coating tests
6.2.1 Coating mass

6.2.1.1 The producer/manufacturer shall” develop a testing plan with a frequency §ufficient to
adequately characterize the lot of material and ensure conformance with specification reqiiirements.

6.2.1.2 The purchaser may caonduct verification tests by securing a sample piece of approximately
300 mm in length by the as-coated width and cutting three test specimens, one from the mid-width
positfion and one from each side not closer than 25 mm from the side edge. The minimum prea of each
specimen shall be 1 200 rhm?2.

6.2.1 Triple-spot test

The triple-spot test result shall be the average coating mass found on the three specim¢ns taken in
accordance with 6.2.1.

6.2.3 CSingle-spot test

The single-spot test result shall be the minimum coating mass found on any one of the three specimens
used for the triple-spot test. Material, which has been slit from wide coil, shall be subjected to a single-
spot test only.

6.2.4 Coating adherence

One representative sample for the coating adherence bend test shall be taken from each lot of 50 t or
less for shipment. The specimens for the coating adherence bend test shall be taken not closer than
25 mm from the side edge. The minimum width of the test specimen shall be 50 mm.

©1S0 2022 - All rights reserved 9
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7 Test methods

7.1 Tensile test

The tests shall be conducted in accordance with the methods specified in ISO 6892-1. Transverse test
pieces shall be taken midway between the centre and the edge of the as-coated sheet. Base-metal
thickness shall be used to calculate the cross-sectional area needed for the tensile test; however, for
orders specifying thickness “as base-metal only”, there are two permissible methods for determining

the base-metal thickness:

a) option A — determination of the actual base-metal thickness by direct measurement of the
substrate of a specimen whose coating has been removed;

b) option B — calculation of the base-metal thickness by subtraction of the equivalent copting
thickneps for the appropriate coating designation included in Annex A from the lacttal cgated
thicknesgs of the test specimen.

7.2 Coating properties

7.2.1 Coating mass

The manufgcturer shall conduct tests using methods deemed necesSary to ensure that the material

conforms wjith the requirements shown in Table 7. Commonly usedmethods include those spegified

in ISO 2178/ ISO 3497 and ISO 1460. The coating mass is determinéd by converting coating-thickness

measurements made with magnetic gauges (see 1SO 2178) or by X-ray spectrometry (see ISO 3#97),

using the relationship given in Table 7. Either the test method\in ISO 2178 or ISO 3497 shall be usgd as

a basis for gcceptance, but not for rejection. In cases of dispute, ISO 1460 shall be used as the referee

method.

7.2.2 Coafing adherence

Bend tests shall be conducted in accordance(with the methods specified in ISO 7438.

8 Designation system

8.1 Genefal

The designation system_ingludes the coating type, coating mass, coating finish condition, sufface

treatment ahd base-metal grade.

8.2 Coating type

The coating|t{pe designation for zinc coating is: Z.

8.3 Coati

ng mass

8.3.1 The coating mass designations for zinc coating are: Z001, Z100, Z180, Z200, Z275, Z350, Z450,
7600 and Z700.

8.3.2 The coating is expressed as the total mass on both surfaces, in grams per square metre. The
coating mass specified should be compatible with the desired service life, the thickness of the base-
metal and the forming requirements involved.

NOTE For differential coatings, the coating mass of each surface, which is based on the agreement of the
interested parties, is shown in the order of top surface and bottom surface. An example of a differential coating
designation is: Z180Z100NCHSS 310 (see 8.7.2).
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8.4 Coating finish condition

The coating finish condition designations are:

N: normal spangle, no skin pass;
S: normal spangle with skin pass;
M: minimized spangle, no skin pass;

E: minimized spangle with skin pass.

V YO

The
in th

md Z350, and

dI10 Od OId OI d [10I'I1d
cknesses of 0,40 mm to 3 mm, inclusive.

8.5 | Surface treatment

The gurface treatment designations are:
[: mill passivation;

P: mill phosphating;

D: oiling;

[O: mill passivation and oiling.

8.6 | Base-metal grade

The base-metal grade designations are:

|
|

NOTH
High
HSS j

8.7

8.7.1
folloy

Y.

4

{R: structural quality grade;
{SS: high strength steel grade.
Structural quality gradesare available in grades HR 275, HR 340, HR 380, HR 410, HR 48

strength steel grades are available in grades HSS 310, HSS 340, HSS 380, HSS 410, HSS 450,
50.

Examples

An exampleof a complete designation is Z275NCHR 340. This designation example
ving components:

1: zinc oating;

275 coating mass;

and HR 550.
HSS 480 and

includes the

N: normal spangle, no skin pass;
C: mill passivation;

HR 340: structural quality grade.

8.7.2 Anexample for differential coatings, the standard designation would give the top surface before
the bottom surface; Z180Z100NCHSS 310. This designation example includes the following components:

Z: zinc coating;

180: coating mass top surface;

100: coating mass bottom surface;
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N: normal spangle, no skin pass;

C: mill passivation;

— HSS 310: high strength steel grade.

9 Retests

9.1 Machining and flaws

211l kL

If any tensil
test piece sh

9.2 Elong

On any tens
before the t

9.3 Addif

If any test
selected at 11
otherwise, ]

L =H a3
arotorstarac

all be substituted.

fation

ile test, if any part of the fracture is outside the middle half of the gaugé-length as sc
pst, the test shall be discarded and a retest carried out.

ional tests

Hoes not give the specified results, two additional tests,shall be conducted on san
andom from the same lot. Both retests shall conform to the'requirements of this docur
he lot shall be rejected.

bther

ribed

hples
nent;

10 Resubmission

10.1 The manufacturer may resubmit, for acceptance; the products that have been rejected dyiring
earlier inspgction because of unsatisfactory properties, after the rejected products have been subj¢cted
to a suitable treatment (e.g. selection, heat treatment), which on request, will be indicated t¢ the
purchaser. Ih this case, tests shall be carried.out-as if they applied to a new lot.

10.2 The nlanufacturer may present therejected products to a new examination for conformity(with
the requirements for another quality.

11 Workmanship

11.1 The suyrface condition shall be that normally obtained for a zinc-coated twin-roll cast steel $heet
product.

11.2 The stleelSheet in cut lengths shall be free from quantities of laminations, surface flaws and ¢ther
imperfectionsthat are detrimental to the final product or to subsequent appropriate processing.

11.3 Processing for shipment in coils does not afford the manufacturer the opportunity to observe
readily or to remove non-conforming portions, as can be carried out on the cut length product. However,
this does not relieve the manufacturer of responsibility to provide a product that meets the requirement
for surface condition that is normally obtained on zinc-coated twin-roll cast steel sheet products.

12 Inspection and acceptance

12.1 Although not usually required for products covered by this document, when the purchaser
specifies that inspection and tests for acceptance must 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.
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12.2 Steel that is reported to be non-conforming after arrival at the user’s works shall be set aside,
properly and correctly identified and adequately protected. The manufacturer shall be notified so that
the reported non-conforming material is properly investigated.

13 Coil Size

When steel sheet in accordance with this document 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 the
maximum acceptable coil mass shall be specified.

14 Marking

Unle

legib|
a)
b) 3
c {
d) f
e) 1
f)
g) 1
h)

15 |

Enqy
a) 4
b) t

c 1

1

quality steel sheet;Z275NCHR 340 (see Clause 8);

5s otherwise stated, the following minimum requirements for identifying the steel sk
ly stencilled on the top of each lift or shown on a tag attached to each coil onshipping y

he manufacturer's name or identifying brand;

| reference to this document, i.e. ISO 15211:2022;
he base-metal grade designation;

he coating designation;

he order number;

he product dimensions;

he mass;

he bundle or coil number.

nformation supplied by the purchaser
iries and orders shall includéthe following information:
| reference to this document, i.e. [SO 15211:2022;

he name and designation of the material, for example, hot-dip zinc-coated twin-roll caj

he dimensions:

) for_cut/lengths: the thickness (combination of base-metal and coating or base-n
width, length, and bundle mass and the total quantity required;

leet shall be
Init:

t structural

hetal alone),

) “for coils: the thickness (combination of base-metal and coating or base-metal alone), width,

minimum or range of inside diameter, outside diameter, the maximum acceptab
and the quantity required.

NOTE 1 When the base-metal alone is specified, see Annex A for details.

le coil mass

NOTE 2 When the method of specifying thickness is not indicated, the combination of base-

metal and coating is provided.

d) the application (name of part), if available;

NOTE 3  Identification of the application provides the opportunity to assess the compat
end use with the ordered grade and coating designation. Proper identification of the part can include a
description of the part or a visual examination of a submitted part and/or part prints or any combination

t
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