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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.

The proced e ) d e are
described in the ISO/IEC Dlrectlves Part 1. In partlcular the dlfferent approval crlterla needed fpr the
different types of ISO documents should be noted. This document was drafted in accordanee with the

4. ISO shall not be held responsible for identifying any or all such patentrights. Details of
ights identified during the development of the document will be in the Introduction and/or
on the ISO ligt of patent declarations received (see www.iso.org/patents).

Any trade ngdme used in this document is information given for the convéniénce of users and do¢s not
constitute ar} endorsement.

For an explanation on the meaning of ISO specific terms and-expressions related to conformity
assessment, fis well as information about ISO’s adherence to the WO principles in the Technical Bafriers
to Trade (TBJI') see the following URL: Foreword - Supplementary information

The commitfee responsible for this document is ISO/TC A% Steel, Subcommittee SC 12, Continuoys mill
flat rolled préducts.

This sixth edition cancels and replaces the fifth.edition (ISO 4998:2011), which has been techrfically
revised.
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INTE

RNATIONAL STANDARD ISO 4998:2014(E)

Continuous hot-dip zinc-coated and zinc-iron alloy-coated
carbon steel sheet of structural quality

1 Scope

1.1 This International Standard specifies continuous hot-dip zinc-coated and zinc-iron alloy-coated

carbojn steel sheet of structural quality.

1.2

1.3
treatr

1.4
qualit

2 N
The fi

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

referg

ISO 2
methd

ISO 3
ISO 6
[SO 71
[SO1

3 T
For th

3.1

The product is intended for applications where resistance to corrosion is of prime im

The steel sheet is produced in a number of grades, coating masses, ordening condition
hents.

This International Standard does not cover steels designated as.commercial quality
ly, which are covered in ISO 3575[2].

ormative references
bllowing documents, in whole or in part, are normatively referenced in this docuq

nces, the latest edition of the referenced dogiiment (including any amendments) app

| 78, Non-magnetic coatings on magnetic substrates — Measurement of coating thicknes.
d

197, Metallic coatings — Measurément of coating thickness — X-ray spectrometric meth
B92-1, Metallic materials — ensile testing — Part 1: Method of test at room temperatu

138, Metallic materials -~ Bend test

erms and definitions

e purpeses of this document, the following terms and definitions apply.

portance.

5, and surface

, or drawing

nent and are
For undated
ies.

5 — Magnetic

ods

'e

h163:2012, Continuyeusly hot-dipped coated steel sheet products — Dimensional and shdpe tolerances

conti

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 coating
coating formed as a result of unrestricted growth of zinc crystals during normal solidification

Note 1 to entry: This coating has a metallic lustre and is of the type normally furnished for a wide variety of
applications. It can be furnished as S or N; however, it can be variable in appearance and is not suitable for
decorative painting.
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3.3

014(E)

minimized spangle coating
coating 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

smooth finish
smooth coating produced by skin-passing the coated material in order to achieve an improved surface

condition as

3.5

zinc-iron al
coating prod|
is composed

Note 1 to enf
applications, ¢
alloy coatings

compared with the normal as-coated product

oy coating
Liced by processing the zinc-coated steel sheet so that the coating formed on the base
of zinc-iron alloys

ry: This product, designated ZF, is not spangled, is normally dull in appeatrance, and, for
an be suitable for immediate painting without further treatment, except nofmal cleaning. Zix
can powder during severe forming.

metal

some
c-iron

3.6

differentialicoating

coating haVTg a specified coating mass designation on one surface,vand a different coating|mass
designation ¢n the other surface

3.7

skin pass

light cold-rol

Note 1 to enty
improve the s
known as stré¢
controls and i

3.8
lot
50torlesso

4 Dimen

4.1 Zinc-c(
0,25 mm to

coated or ziy
considered a

NOTE Th

lling of the zinc-coated steel sheet

irface appearance. The skin pass also temporarily minimizes the occurrence of a surface con
tcher strain (Luder’s Lines) or fluting during the fabrication of finished parts. The skin pas
mproves flatness. Some increase inhardness and loss of ductility will result from skin passir

F sheet of the same grade rolled to the same thickness and coating condition

Kions

ated or zifiesiron alloy-coated structural-quality sheet is produced in thicknesses
b mm affer zinc coating, and in widths of 600 mm and over in coils and cut lengths.
c-iron,alloy-coated sheet less than 600 mm wide can be slit from wide sheet and W
5 sheet.

y: The purpose of the skin pass is to producea higher degree of surface smoothness and thereby

dition
s also
g.

from
Zinc-
rill be

icknesses less than 0,4 mm might not be available in grades 220, 250, 280, and 320.

4.2 The thickness of zinc- and zinc-iron alloy-coated sheet steel can be specified as a combination
of the base metal and metallic coating, or base metal alone. The purchaser shall indicate on the order
which method of specifying thickness is required. In the event that the purchaser does not indicate
any preference, the thickness as a combination of the base metal and coating will be provided. Annex A
describes the requirements for specifying the thickness as base metal alone.
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https://standardsiso.com/api/?name=d2b9bfb8d3a004d4dd492c027b11045b

5 Conditions of manufacture

5.1 Chemical composition

ISO 4998:2014(E)

The chemical composition (heat analysis) shall not exceed the values given in Tables 1 and 2. On request,
areport of the heat analysis shall be made to the purchaser.

A verification analysis (product analysis) can be made by the purchaser to verify the specified analysis
of the semi-finished or finished steel, and shall take into consideration any normal heterogeneity. The
sampling method and deviation limits shall be agreed upon between the interested parties at the time

of ordering.

The plroduct analysis tolerances shall be in accordance with Tables 2 and 3.

The grocesses used in making the steel and in manufacturing zinc-coated sheet of|strud
are left to the discretion of the manufacturer. When requested, the purchaser shall be inf

steelthaking process being used.

Table 1 — Chemical composition (heat analysis)

Mass fractions as a percentage (%)

Table 2 — Limits on additional chemical elements

Element Maximugt
of specified€lement

C 0;25

Mn 1,70

pa 0,05

S 0,035
a  Grades 250 and 280:P - 0,10 % max.; grade 350: P -
0,20 % max.

Mass fractions as a p

tural quality
ormed of the

lercentage (%)

Cua Nia Crab Moab Nb ve Ti
Klement
max. max. max. max. max. max. max.
Heat dnalysis 0,20 0,20 0,15 0,06 0,008 0,008 0,008
Produlct analysis 0723 0,23 0,19 0,07 0,018 0,018 0,018

apply.

NOTE| Each of the#lements listed in this table shall be included in the report of the heat analysis. When
coppel, nickel, chromitim, or molybdenum present is less than 0,02 %, the analysis can be reported as <0,02

a  The sum of'eopper, nickel, chromium, and molybdenum shall not exceed 0,50 % on heat analysis. When
these glementsiare specified, the sum does not apply, in which case only the individual limits on the remainin

b The-stm-of chromivm-and mnlulnrlonnm shall not-exceed 016 %on heat qnqlncm When-one-ormoreof

the amount of
D0o.

one or more of
c elements will

hese elements

are specified, the sum does not apply, in which case only the 1nd1v1dua1 limits on the remaining elements will apply.

¢ Heatanalysis greater than 0,008 % can be supplied after agreement between the producer and purchaser.

© IS0 2014 - All rights reserved
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Table 3 — Product analysis tolerances

Mass fractions as a percentage (%)

Maximum Tolerance over
Element s s . s
of specified element maximum specified
C 0,25 0,04
Mn 1,70 0,05
P 0,05 0,01
S 0,035 0,01

NOTE

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

5.2 Mechanical properties

Structural quality grades shall satisfy the mechanical properties shown in Table 4. On réquest, a jeport
of the mechanical properties shall be made to the purchaser.
Table 4 — Mechanical properties
Gradd Rer, min.a Rm Amin. %¢
MPab MPa fo =50 mm Lo=80jmm

220 220 310 20 18

250 250 360 18 16

280 280 380 16 14

320 320 430 14 12

350 350 450 12 10

380 380 540 12 10

550 550 570 — —

ReL = lower yie
R = tensile st
A = percentage]
Lo = gauge leng

The yield
0,5 % total eloy
present. When

1MPa=1

a

b

¢ Use either

elongation val

d strength

ength (for information only)
elongation after fracture

th on test piece

trength specified in this'table shall be the lower yield strength (ReL). The values can also be measu
pgation proof strength\(ptoof strength under load) or by 0,2 % offset when a definite yield phenomenoi
the upper yield strength (Req) is specified, the values shall be 20 MPa above the Re[, values for each gr
N/mm?2.

Lo =50 mm or L, = 80 mm to measure elongation. For material up to and including 0,6 mm in thickne
es in this-table shall be reduced by 2.

red by
isnot
hde.

ks, the

5.3 Coating

5.3.1 Coating mass

The coating mass limits shall conform to the limits for the designations shown in Table 5. The coating
mass is the total amount of coating on both sides of the sheet, expressed in grams per square metre.
The interested parties shall agree upon the coating mass of differentially coated product. If a maximum
coating mass is required, the manufacturer shall be notified at the time of ordering.

© ISO 2014 - All rights reserved
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Table 5 — Mass of coating (total both sides)

ISO 4998:2014(E)

Minimum check limit
Coating designation Triple-spot test Single-spot test

g/m? (of sheet) g/m2 (of sheet)
7001 No minimumb No minimumb
7100 100 85
7180 180 150
7200 200 170
7275 275 235
7350 350 300
74502 450 385
76002 600 510
77002 700 585
ZF001 No minimumb No minimumb
ZF100 100 85
ZF180 180 150

NOTE
coateq
than 4

NOTE
both's

a C
stress

b ”P

1 The amount of coating for each coating designation is not always evenly.divided between the two su
sheet, nor is the zinc coating evenly distributed from edge to edge. However, it can normally be expect]
0 % of the single-spot check limit will be found on either surface.

2 The coating thickness can be estimated from the coating mass’by using the following relationship:
ides = 0,014 mm total both sides.

ating masses corresponding to the designations Z450, Z600; and Z700 are not available for steels with
es of 320 N/mm?2, 350 N/mm2, 380 N/mm?2, and 550 N/Aim?2.

o minimum” means that there are no established miihimum check limits for triple- and single-spot tesg

rfaces of azinc-
ed that not less

100 g/m2 total
minimum yield

£s.

5.3.2

The z
diamsd
7 mnj

Table

Coating adherence

inc-coated sheet shall be capable of being bent in any direction, in accordance with
bter requirements for the ceating designations included in Table 6. Flaking of the ca

6 do not apply to zinc-iren alloy coating.

Table 6 — Coating bend-test requirements

the mandrel
ating within

from the edge of the test piece shall not be cause for rejection. The bend-test requirements of

180° bend-mandrel diameter
e<3mm e>23mm
Grade Coating designation
e [ oms [ ow [ ope T e
220 la 2a 3a 2a 3a 4a
250 la 2a 3a 2a 3a 4a
280 2a 2a 3a 3a 3a 4a
320 3a 3a 3a 3a 3a 4a
350 3a 3a 3a 3a 3a 4a
380 3a 3a 3a 3a 3a 4a
e = thickness of sheet, in millimetres

a = thickness of bend test piece

© IS0 2014 - All rights reserved
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5.4 Weldability

This product is normally suitable for welding if appropriate welding conditions are selected with
special attention to the heavier coatings. As the carbon content increases above 0,15 %, spot welding
becomes increasingly difficult. Because the heat of welding might have a significant effect on lowering

the strength

of grade 550, this grade is not recommended for welding.

5.5 Painting

Hot-dip zinc-coated and zinc-iron alloy-coated steel sheet is a suitable base for paint, but the first
treatment can be different from those used on mild steel. Pretreatment primers, chemical conversion

coatings (ch
to zinc surfa
sheet. In des
or zinc-iron g

5.6 Surfaq

5.6.1 Mill

A chemical t
(white rust)

limited and i
is not usuall
adhesion. If 3

5.6.2 Mill

When specif]
coated steel

omate, pnosphate, or OXide ty pe), and Some paints specially formulated for directappil
ces are all appropriate first treatments for hot-dip zinc-coated or zinc-iron alley<g
gning a painting schedule, consideration shall be given to whether the hot-dip\zinc-g
lloy-coated sheet shall be ordered passivated or not passivated.

‘e treatments

passivation

featment is normally applied to zinc coatings to minimize th€ hazard of wet-storage
during shipment and storage. However, the inhibiting characteristics of the treatme
fa shipment is received wet, the material shall be used itnniediately or dried. This trea
F applied to zinc-iron alloy coatings, as it can interfere‘with phosphate deposition or

bhosphating

ied, the manufacturer can apply phosphate treatments to zinc-coated or zinc-iron
heet to prepare the surface for paintihg without further treatment except normal cle

5.6.3 Oili

The zinc-co
scratching of
zinc-coated d
minimize the

5.7 Dimensional andshape tolerances

5.7.1 Dimgq
shall be as g

t

ed or zinc-iron alloy-coated steel sheet as produced can be oiled to prevent marring and

the soft surface duringthandling or shipping and to minimize wet storage stain. Wh¢
r zinc-iron alloy-coated steel sheet has received a passivating treatment, oiling will fu
hazard of wet storage stain.

nsional-and shape tolerances applicable to zinc-coated or zinc-iron alloy-coated steel
iveri in ISO 16163. The tolerances for thickness apply to products whose thickneg

combination

pecified by the purchaser, zinc-iron coatings shall iave a chemical treatment applied.

ation
oated
oated

stain
ht are
fment
paint

alloy-
ining.

bn the
rther

sheet
s is a

ofbase metal and coating thickness.

5.7.2 When the base metal thickness is specified, the thickness tolerances of Tables 1, 3, and 4 of
[SO 16163:2012 shall apply to the average product thickness as calculated in accordance with Annex A.

6 Sampli

ng

6.1 Chemical composition

The manufacturer shall test each heat to determine compliance with the requirements of Tables 1 and 2.

© ISO 2014 - All rights reserved
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Tensile test

One representative transverse sample shall be taken from each lot to verify conformance to the
requirements of Table 4. Transverse test pieces shall be taken midway between the centre and the edge
of the sheet as-rolled.

6.3

Coating tests

6.3.1 Coating mass

6.3.1 A—Thepreducershat-developatestingplan-with-afrequeneysuffictentto-adequatels characterize
|4 VP 5V 1 M 1

the loft of material and ensure conformance with specification requirements.

6.3.1)2 The purchaser can conduct verification tests by securing a sample piece approximately 300 mm

in lenjgth by the as-coated width and cutting three test specimens, one from the mid-width

one f1

om each side not closer than 25 mm from the side edge. The minimum apea of each sj

position and
ecimen shall

ens taken in

be specimens
a single-spot

t of sheet for
25 mm from

insverse test
ness shall be

be 1 200 mm?2.

6.3.2| Triple-spot test

The tfriple-spot test result shall be the average coating mass-{eund on the three specim
accorflance with 6.3.1.

6.3.3| Single-spot test

The s|ngle-spot test result shall be the minimum ceating mass found on any one of the thré
used for the triple-spot test. Material, which has béen slit from wide coil, shall be subject to
test oply.

6.3.4| Coating adherence

One representative sample for theiwcoating adherence bend test shall be taken from each Id
shipment. The specimens for the-Coating adherence bend test shall be taken not closer than
the sife edge. The minimum width of the test specimen shall be 50 mm.

7 'Test methods

7.1 |[Tensile test

The tgsts shall be conducted in accordance with the methods specified in ISO 6892-1. Tr3
piece$ shall’be taken midway between centre and edge of the sheet. The base metal thick
used fko6-calculate the cross-sectional area needed for the tensile test; however, for orde

s specifying

thickness "as base metal only”, there are two permissible methods for determining the base metal
thickness.

a)

b)

Option A — Determine the actual base metal thickness by direct measurement of the substrate of a

specimen whose coating has been removed.

Option B — Calculate the base metal thickness by subtraction of the average coating thickness for
the appropriate coating designation included in Annex A from the actual coated thickness of the test

specimen.

© IS0 2014 - All rights reserved
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7.2 Coating properties

7.2.1 Coating mass

The manufacturer shall conduct tests using methods deemed necessary to ensure that the material
complies with the requirements shown in Table 5. Commonly used methods include those specified
in ISO 1460, ISO 2178, and ISO 3497. The coating mass is determined by converting coating thickness
measurements made with magnetic gauges (see ISO 2178) or by X-ray spectrometry (see ISO 3497)
using the relationship shown in the note to Table 5.

7.2.2 Coat

ing adherence

Bend tests sh

8 Designation system

The designat
and steel gra

all be conducted in accordance with the methods specified in ISO 7438.

ion system includes the coating type, coating mass, coating condition, surface treat
de.

8.1 Coati

:Lg type
The letter Z indicates a zinc coating and the letters ZF indicate a zinc-iton alloy coating.

8.2 Coating mass

The coating
coating desig

The coating
mass specifi
with the fory

NOTE Fo
interested pal
designation is

8.3 Coating finish conditions

The conditio
N: norm

S: norm4g

nass designations for zinc coating are 001, 100, 180, 200, 275, 350, 450, 600, and 70
nations for zinc-iron alloy coating are 001,100, and 180.

s expressed as the total mass on both.surfaces, in grams per square metre. The cc
ed should be compatible with the desired service life, the thickness of the base meta
hing requirements involved.

differential coatings, the coating mass of each surface, which is based on the agreement

ties, is shown in the order ¢f'top surface and bottom surface. An example of a differential c
7120S60C02.

hs of the coating’are
il coating (a's produced),

| coatinig (skin passed),

ment,

). The

ating
I, and

of the
pating

M: minirki

E: minimized spangle (skin passed).

The “M” and “E” coating conditions are normally furnished in designations Z350, Z275, Z200, and Z180
in thicknesses of 0,40 mm to 3 mm, inclusive.

8.4 Surface treatments

The types of

surface treatment are

C: mill passivation,

P: mill phosphating,

© ISO 2014 - All rights reserved
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: oiling, and

CO: mill passivation and oiling.

8.5 Example

An example of a complete designation is Z275MC250. The designation includes the following components:

9

9.1

Z

: zinc coating;

275: coating mass;

M
C
2

If any

9.2

If the
the f1
disca

9.3

Ifate
lot. B
shall

10

R

10.1

inspe
(fore
the te

: minimized spangle;
mill passivation;

G0: steel grade.

etests

Machining and flaws

test piece shows defective areas, it shall be discarded and another piece substituted

Elongation

percentage elongation of any test piece is less than that specified in Table 4, and i
acture is outside the middle half of the gauge'length as scribed before the test, the
ded and a retest shall be carried out.

Additional tests

5t does not give the specified results, two more test pieces shall be taken at random fi
bth retests shall conform _te-the requirements of this International Standard; othe
be rejected.

esubmission

The manufaeturer can resubmit for acceptance the products that have been rejected d
ction becausSe of unsatisfactory properties, after they have been subjected to a suital
kample-selection, heat treatment) which, on request, will be indicated to the purchase
sts,should be carried out as if they applied to a new lot.

f any part of
test shall be

om the same
rwise the lot

uring earlier
le treatment
- In this case,

10.2 The manufacturer has the rightto presentthe rejected products to a new examination for compliance
with the requirements for another quality or grade.

11 Workmanship

The zinc-coated steel sheet in cut lengths shall be free from amounts of laminations, surface flaws, and
other imperfections that are detrimental to subsequent appropriate processing. Processing for shipment
in coils does not afford the manufacturer the opportunity to observe readily or to remove defective
portions as can be carried out for cut-length products.
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12 Inspection and acceptance

12.1 While not usually required for products covered by this International Standard, the purchaser can
specify that inspection and tests for acceptance be observed prior to shipment from the manufacturer’s
works. In these cases, the manufacturer shall afford the purchaser’s inspector all reasonable facilities to

determine th

at the steel is being furnished in accordance with this International Standard.

12.2 Steel thatis reported to be defective after arrival at the user’s works shall be set aside, properly and
correctly identified, and adequately protected.

13 Coil siz

When zinc-c
acceptable ir
and the max

14 Markir

Unless other
stenciled on

a) theman
b) areferer
c) thegrad
d) the coati
e) theorde
f)

g) thelotn
h) the masg.
15 Inform
To specifyre

shall include

a) areferer

the product dimensions;

e

bated steel or zinc-iron alloy-coated steel sheet is ordered in coils, a minimurm)or ra
side diameter(s) (ID) shall be specified. In addition, the maximum outside‘diamete}
mum acceptable coil mass shall be specified.

18

wise stated, the following minimum requirements for identifying the steel shall be 1
Lhe top of each lift or shown on a tag attached to each coil 6r)shipping unit:

ifacturer’s name or identifying brand;

ce to this International Standard, i.e. ISO 4998:2014;
b designation;

ng designation;

 number;

imber;

ation to be supplied by the purchaser

huirementsadequately in accordance with this International Standard, inquiries and ¢
the following information:

ceo this International Standard, i.e. ISO 4998:2014;

hge of
[ (OD)

poibly

rders

b) the name and designation of the material, for example, hot-dip zinc-coated steel sheet, ZZ75N
(see Clause 8);

<)

C 220

dimensions: for cut lengths, thickness (combination of base metal and coating or base metal alone),

width, length, and bundle mass and the total quantity required; for coils, thickness (combination of
base metal and coating or base metal alone), width, minimum or range of inside diameter, outside
diameter, and the maximum acceptable coil mass and the quantity required.

NOTE 1

NOTE 2

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

When the method of specifying thickness is not indicated, the combination of base met

coating will be provided.

d) the application (name of part) when available;

10

al and
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