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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 d e ) e are
described in the ISO/IEC D1rect1ves 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

rawn to the possibility that some of the elements of this document may:be the subject of
4. ISO shall not be held responsible for identifying any or all such patent rights. 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 conveniéence of users and dogs not
constitute ar} endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific termp and
expressions |related to conformity assessment, as well as infermation about ISO's adhererce to
the World Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT), see
www.iso.org/iso/foreword.html.

This document was prepared by Technical Committee ISO/TC 107, Metallic and other inorganic codtings,
Subcommitt¢e SC 4, Hot dip coatings (galvanized, et€,), in collaboration with the European Comnittee
for Standardjization (CEN) Technical Committee \CEN/TC 262, Metallic and other inorganic coatings, in
accordance with the Agreement on technical cegperation between ISO and CEN (Vienna Agreemejnt).

This fourth ¢dition cancels and replaces the-third edition (ISO 1461:2009), which has been techlically
revised.

The main changes are as follows:

— definitiops have been added for ‘galvanizer’, ‘after-treatment’, ‘additional coating’, ‘wet stiorage
stain’ and ‘duplex system’-in Clause 3;

— the diffigulty to remove flux residues and zinc ash when access is restricted has been recogniped in
6.1;

— procedufesfor choice of reference areas have been clarified and additional requirements to|avoid
referencp dreas on certain small ancillary elements on a larger article have been added in 6.2{3;

— requirements for renovation of uncoated areas have been revised: the requirements for the pigment
of a zinc-containing paint to conform with ISO 3549 have been removed; Annex C has been extended
to include additional information on the suitability of different methods of renovation given in 6.3;

— all requirements related to coating thickness, including Table 3 and Table 4, have been placed
within 6.5, including requirements linked to the size of the article in the control sample previously
within 6.2.3; the lower coating thicknesses that can resultin ultra-low reactive steels are recognised
in new requirements for these steel types in 6.5;

— information on corrosion resistance of galvanized coatings has been updated, including the
reference to ISO 9224 for longer-term corrosion resistance in Annex E.

Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iso.org/members.html.
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Hot dip galvanized coatings on fabricated iron and steel

articles — Specifications and test methods

1 Scope

This document spec1f1es the general propertles of hot d1p galvanlzed coatlngs and test
hot d' galvg . bric

a)
b) thbe and pipe that are hot dip galvanized in automatic plants;

sheet, wire and woven or welded mesh products that are continuously hot dip'galvani

c) hpt dip galvanized products (e.g. fasteners) for which specific standards exist an
imclude additional requirements or requirements which are different from those of thi

NOTE
its nu
made

Individual product standards can incorporate this document for the galvanized coati
mber, or can incorporate it with modifications specific to the{product. Different requiremen
for galvanized coatings on products intended to meet specifie regulatory requirements.

This document does not apply to after-treatment or additional coating of hot dip galvanize

2 N

The f
const
undat

ormative references

bllowing documents are referred to inithe text in such a way that some or all of
tutes requirements of this documetit. For dated references, only the edition cited
ed references, the latest editionof'the referenced document (including any amendmg

ISO 752, Zinc ingots

ISO 1460, Metallic coatings( — Hot dip galvanized coatings on ferrous materials —|
determination of the mass per unit area

ISO 2064, Metallic and@ther inorganic coatings — Definitions and conventions concerning the
of thigkness

[SO 2178, Non-magnetic coatings on magnetic substrates — Measurement of coating thicknes
methg¢d

[SO 2i859+1, Sampling procedures for inspection by attributes — Part 1: Sampling schemé

methods for

gding certain

es not apply

ved;

d which can
s document.

Ing by quoting

ts can also be

d articles.

their content
applies. For
ents) applies.

Gravimetric

measurement

5 — Magnetic

s indexed by

acceptante qtlnlih/ limit [A QI) fnr lot-hv-lot in spection

ISO 2859-2, Sampling procedures for inspection by attributes — Part 2: Sampling plans indexed by limiting

quality (LQ) for isolated lot inspection
ISO 2859-3, Sampling procedures for inspection by attributes — Part 3: Skip-lot sampling pro

ISO 10474, Steel and steel products — Inspection documents

[SO 14713-2:2019, Zinc coatings — Guidelines and recommendations for the protection agai

of iron and steel in structures — Part 2: Hot dip galvanizing
EN 1179, Zinc and zinc alloys — Primary zinc

EN 13283, Zinc and zinc alloys — Secondary zinc
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3 Terms and definitions
For the purposes of this document, the terms and definitions given in ISO 2064 and the following apply.
ISO and IEC maintain terminology databases for use in standardization at the following addresses:

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

— IEC Electropedia: available at https://www.electropedia.org

31

hot dip galvanizing
formation offa gatvanized coa
articles by dipping in a zinc melt

Ng Ol €Itner [ [ [ [ON a [ [ [ I [apricate [OT steel
(3.16

3.2
hot dip galvhnized coating

galvanized ¢oating

coating obtalned by batch hot dip galvanizing (3.1)

3.3

galvanizer
company or prganisation that operates a plant for the hot dip galvanizing(3.1) of batches of fabricated
iron or steel prticles

3.4
galvanized ¢oating mass
either total mass of zinc or zinc alloys per area of surface, or‘both

Note 1 to entrjy: The galvanized coating mass is expressed ingrams per square metre, g/m?2.

3.5
galvanized ¢oating thickness
either total thickness of zinc or zinc alloys, or-beth

Note 1 to entrfy: The thickness is expressed imimicrometres, pm.

3.6
significant urface
part of the drticle covered or to-be covered by the galvanized coating and for which the galvanized
coating is esgential for either(serviceability or appearance, or both

3.7
control sample
article or grqup of articles from a lot that is selected for sampling

3.8
reference are&
area within which a specific number of single measurements are made

3.9

local galvanized coating thickness

mean value of galvanized coating thickness (3.5) obtained from the specific number of measurements
within a reference area (3.8) for a magnetic test or the single value from a gravimetric test

3.10
mean galvanized coating thickness
average value of the local galvanized coating thicknesses (3.9)

3.11
local galvanized coating mass
value of galvanized coating mass (3.4) obtained from a single gravimetric test

2 © IS0 2022 - All rights reserved
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mean galvanized coating mass
average value of the galvanized coating masses (3.4) determined either by using a control sample (3.7) or
by conversion of the mean galvanized coating thickness (3.10)

Note 1 to entry: The control sample shall be selected in accordance with Clause 5 using tests in accordance with
SO 1460.

3.13

inspection lot
single order or single delivery load

3.14
accey
inspe

3.15

unco(rted area

area

3.16

zinc melt

molte

3.17

weld
emisg
conta
in the

3.18

after
imme
storag

3.19
addit
applic
duple

3.20

wet s
surfa
oxide

3.21

tance inspection
ction of an inspection lot (3.13) at the hot dip galvanizing (3.1) plant, unless otherwisg

n the iron or steel articles that does not react with the molten zinc

n mass containing primarily zinc

seepage
ion of previously retained pre-treatment solutidns from narrow spaces between

welds of a galvanized article

treatment
diate application of chemical or othéytreatments with temporary effects such as inh
je stain (3.20) or to enhance appearance of galvanized articles

ional coating
ation of coating layers,-such as liquid paints or powder coating, after galvanizing
k system (3.21)

torage stain
Ce stain resulting from the formation of zinc corrosion products (usually zinc hydro
when freshly galvanized steel is stored or transported in moist or humid conditions

duplgxsystem

specified

two closely

cting surfaces that have been subject to intermittent welding or from very small cavities (pinholes)

ibition of wet

as part of a

kide and zinc

hot dip galvanized coating (3.2) with an additional liquid paint or powder coating

4 General requirements

4.1

General

This document sets out requirements for the contents of the zinc melt used to apply a galvanized
coating to articles (see 4.2). The chemical composition and the surface condition (finish and roughness)
of the basis metal, the mass of the parts and the galvanizing conditions can affect the appearance,
thickness, texture, and physical and mechanical properties of the galvanized coating. This document
does not specify any requirements regarding these points. Guidance on these parameters can be found
in ISO 14713-2.
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4.2 Hot dip galvanizing bath
The hot dip galvanizing bath shall primarily contain molten zinc. The total of the other elements as

identified in ISO 752, EN 1179 or EN 13283, excluding tin and iron, in the molten zinc shall not exceed
1,5 % by mass.

4.3 Information to be supplied by the purchaser

The information listed in Clauses A.1 and A.2 shall be supplied by the purchaser.

4.4 Safety

Venting and {lraining shall be provided in accordance with Annex B.

5 Acceptance inspection and sampling

Acceptance inspection can be undertaken by, or on behalf of, the purchaser and-shall be underftaken
before the products leave the galvanizer’s custody, unless otherwise specifiedat the time of ordering
by the purcHaser. Acceptance inspection involves assessment of the appearance of the surface pf the
galvanized drticle and testing of the galvanized coating thickness. Adhesion tests are normally not
carried out and are only tested by agreement (see 6.4).

If the purchgser requests it, a control sample for thickness testing.shall be taken randomly from each
inspection lgt selected for testing. Unless otherwise agreed, the migimum number of articles from each
inspection Idt that forms the control sample shall be in accordance with Table 1.

Table 1 — Control sample size related to lot size

Number of articles in lot Minimum number of articles in
the control sample
1to3 All
4 to 500
501 to 1200
1201to 3200
3201to 10 000 13
310000 20

6 Galvanjized coating properties

6.1 Appedrance

At acceptanceinspection, the vistbte sigmificant surface(s)jof attthe hotdipgatvanizedartictefs}; when
first examined by normal or corrected vision from a distance of not less than 1 m, shall be free from
blisters (i.e. raised areas without solid metal beneath), roughness and sharp points (if that roughness
or sharp point can cause injury) and uncoated areas. It shall be recognised that “roughness” is a relative
term and the roughness of galvanized coatings on articles galvanized after fabrication differs from that
of mechanically-wiped products, such as hot dip coated sheet (e.g. see EN 10143[14] or EN 10346[12]),
tube (e.g. see EN 10240[17]) and wire (e.g. see EN 10244-2[18]),

The primary purpose of the galvanized coating is to protect the iron or steel articles against corrosion.
Considerations related to aesthetics or decorative features should be secondary. Where these secondary
features are also of importance, it is highly recommended that the galvanizer and purchaser agree upon
the standard of finish that is achievable on the articles (in total or in part), given the range of materials
used to form the article (see ISO 14713-2). This is of particular importance where the required standard

4 © IS0 2022 - All rights reserved
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of finish is beyond that set out in this subclause. In practice, it is not possible to establish a definition of
appearance and finish covering all requirements.

The occurrence of darker or lighter areas (e.g. cellular pattern or dark grey areas) or some surface
unevenness (e.g. ‘orange peel’) shall not be a cause for rejection (see 4.1). The development of wet
storage stain shall not be a cause for rejection, providing the galvanized coating thickness remains
above the specified minimum value of the galvanized coating thickness (see 6.5).

NOTE1 In certain circumstances, for example, where the galvanized article will receive a further treatment
or application of additional coatings, the purchaser can ask the galvanizer either:

a) notto quench the article or apply an after-treatment,

b) t¢take measures during storage and transport to prevent the formation of corrosion productsjon the surface
of the galvanized coating, or

c) bpth.

Flux fesidues and zinc ash shall be removed where they can affect the intended use of the hot dip
galvahized article, or its corrosion resistance requirement, unless access)is restricted, [for example,
insid¢ hollow sections.

Aesthetic effects (e.g. weld seepage resulting from the use of intermittent welds around overlapping
surfages in the fabrication) shall not be a cause for rejection.

NOTE|2  Use of this intermittent of welding often results from ¢onsideration of health and safety|issues during
galva]izing (see Annex B). Further guidance is given in ISO 14713-2.

Articles that fail visual inspection shall be renovated in accordance with 6.3. Otherwisg, the articles
shall pe re-galvanized and resubmitted for inspection.

Wher] particular requirements exist (such as-when the galvanized coating shall be paint¢d), a sample
shall pe produced [see Clause A.2, f)] at the purchaser's request.

6.2 |Thickness

6.2.1| General

Galvapnized coatings are designed to protect iron and steel articles against corrosion (see Annex E). The
duratfion of corrosion protection that is provided by a galvanized coating is approximately [proportional
to thd coating thickness)(see 1SO 14713-1[11]),

6.2.2| Test methods

Tests|(see Annex D) are most commonly carried out by one of the magnetic methods givef in ISO 2178
and 1$0.2808(3] (also reviewed in ISO 3882[2]). Instruments for magnetic methods measyre either the
magnletie attraction between a permanent magnet and the base metal, as influenced by khe presence
of the galvanized coating, or the reluctance of the magnetic flux path passing through the galvanized
coating and the base metal. Alternative methods include the gravimetric and the microscopic cross-
section methods (see Annex D).

The test methods given in ISO 2178 are most appropriate within works and for routine quality control.
As the area on which each measurement is made in these methods is very small, the single measurement
values can be lower than the values for the local or mean galvanized coating thickness. If a sufficient
number of measurements is made within a reference area, effectively the same local thickness is
determined by magnetic or gravimetric methods.

In case of dispute regarding the test method, the method of calculating the galvanized coating
thickness shall be by the determination of the mean mass of galvanized coating per unit area using the
gravimetric method in accordance with I1SO 1460 and the nominal density of 7,2 g/cm3 shall be used for
calculation purposes. Where less than 10 articles are involved, the purchaser shall not have to accept

© IS0 2022 - All rights reserved 5
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the gravimetric test if that would involve the destruction of articles and unacceptable remedial costs to
the purchaser.

6.2.3 Reference areas

The number and position of reference areas and their sizes for the magnetic or gravimetric test shall be
chosen with regard to the shapes and sizes of the article(s) in order to obtain a result as representative
as possible of mean galvanized coating thickness or mass per unit area, as applicable. Unless otherwise
agreed, the reference areas shall be chosen by the galvanizer. The minimum size of a reference area
shall be 10 cm?. On a long article in the control sample, the reference areas shall be chosen at the
approximate centre; approximately 100 mm from the edges and approximately 100 mm from each end.

Unless otherwise agreed, reference areas shall not be chosen from ancillary elements, when-they are
significantly|smaller than the main elements of a larger article.

NOTE1 Ankillary elements can be thinner, or less reactive during galvanizing and include; for example,
stiffeners, end plates and brackets.

Therefore, tHickness measurements are not taken on these ancillary elements.

The number pf reference areas, dependent upon the size of the individual articles in the control sgmple,
shall be as identified in Table 2.

Table 2 — Required number of reference areas for testing

Category Size of significant surface area Number of reference areas to be taken per articlle
a >2 m2 23
b >100 cm? to £2 m?2 >1
c >10 cm? to <100 cm? 1
d <10 cm? 1 on each of N articles
NOTE 2m2#200cm x 100 cm; 100 cm? =10 cm x 10.c,

For category|d in Table 2 only, N is the sufficient number of articles to provide a minimum of 1P cm?
of significant surface for an individual reference area. The total number of articles tested equals the
number of afticles required to provide/one reference area, N, multiplied by the appropriate nymber
from the sec¢nd column of Table 1 related to the size of the lot (or the total number of articles galvanized
if that is less). Alternatively, sampling procedures selected from ISO 2859-1, ISO 2859-2 or ISO 2B59-3
shall be used.

When more than five articles have to be taken to make up a reference area of minimum 10 cm?, a gingle
magnetic mdasurement\shall be taken on each article if a suitable area of significant surface exists; if
not, the gravjmetric test shall be used.

Within each|reference area, a mlnlmum of five magnetic test measurements shall be taken.

Table 3 or Table 4, this is not relevant, as only the average value over the whole of each reference area is
required. The mean galvanized coating thickness for all reference areas shall be calculated in a similar
way for the magnetic test as for the gravimetric test (see ISO 1460).

Thickness measurements shall not be taken on cut surfaces or areas less than 10 mm from edges, flame-
cut surfaces or corners (see [SO 14713-2).

NOTE 2  Flame-cutting, laser-cutting and plasma-cutting changes the steel composition and structure in the
zone on and around the cut surface, so that the minimum coating thickness can be more difficult to obtain and
the coating formed can exhibit decreased cohesion or adhesion.

In order to obtain the required coating thicknesses more reliably and to ensure adequate cohesion or
adhesion of the coating, flame-cut, laser-cut and plasma-cut surfaces should have been ground off and

6 © IS0 2022 - All rights reserved


https://standardsiso.com/api/?name=443836551475d26e681386c0d604f5d8

ISO 1461:2022(E)

sharp edges should have been removed during fabrication and prior to delivery to the galvanizer. See
also Clause A.2, b) and ISO 14713-2:2019, 6.6.1.

When the galvanized coating thickness is determined by the magnetic method in accordance with
ISO 2178, the reference areas shall be within, and representative of, those that would have been chosen
for the gravimetric method.

6.3 Renovation

The total uncoated areas for renovation by the galvanizer shall not exceed 0,5 % of the total surface
area of the article. Each uncoated area for renovation shall not exceed 10 cm?. If uncoated areas are
large Tthearticte LuuLdiuiug suchareas strattbe lc-gaIVduiz,cd, umtess otherwise agT eetbetween the
purcHaser and the galvanizer.

Renoyation shall be by either:

— a|suitable zinc-containing paint with a zinc dust pigment;

— alsuitable zinc-containing paint with a lamellar zinc pigment;

— a|suitable zinc paste product or zinc alloy stick;

— thermal zinc spraying (see 1SO 2063-2[21), within the practigallimits of such systems;

The repair coating on the renovated areas shall be capable of\giving sacrificial protection tjo the steel to
whicly it is applied.

The treatment shall include the removal of any scale, ‘cleaning and any necessary pre-freatment to
ensurle adhesion.

Where the purchaser advises a special requirement (e.g. a paint coating shall be applied sybsequently),
the pfoposed renovation procedure shall be’advised in advance to the purchaser by the gaJvanizer.

Wherpe the article is intended for reinfercement of concrete, the purchaser and the galvanizer may agree
to a rgpair coating that is especially suited to such applications and may differ from the mgethods listed
abovd.

The fepair coating thickness on the renovated areas shall have a minimum average |thickness of
100 Ym unless otherwise{agreed because, for example, a different thickness for renovated areas is
more|compatible with adifferent surrounding galvanized coating thickness on the article| or when the
galvahized surface is-toreceive an additional coating and the thickness for renovated areaf shall be the
samel/as for the galvarized coating.

NOTE Seedlso Annex C for further advice on renovation of uncoated areas.

6.4 |Adhesion

No suitable International Standards currently exist for testing the adhesion of galvanized coatings on
fabricated iron and steel articles.

Adhesion between zinc and basis metal does not generally need to be tested as adequate bonding is
characteristic of the galvanizing process and the galvanized article should be able to withstand,
without peeling or flaking, handling consistent with the nature and thickness of the galvanized coating
and the normal use of the article. In general, thicker galvanized coatings require more careful handling
than thinner galvanized coatings. Bending or forming after galvanizing are not considered to be normal
handling.

Where adhesion tests are required by the purchaser, any such test should be agreed by the galvanizer
and the purchaser prior to the work being galvanized. Should it be necessary to test the adhesion, for
example, in the case of articles that are subject to high mechanical stresses, any test shall only be on
significant surfaces, i.e. in areas in which good adhesion is important for the proposed application.

©1S0 2022 - All rights reserved 7
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A cross-hatch test (e.g. according to ISO 16276-2[12]) gives some guidance on the mechanical properties
of the galvanized coating but, in some cases, can be more demanding than the application requires.
Other impingement tests and cutting tests may also be developed for galvanized coatings and shall be

further considered for possible eventual issue in a separate document.

NOTE

Table 1, Note 4, can affect the cohesion of the galvanized coating.

6.5 Acceptance criteria

Articles produced from steels with ultra-low reactivity, for example, those defined in ISO 14713-2:2019,

When tested in accordance with 6.2.2 for the appropriate number of reference areas given in 6.2.3, the

w=Tal

riate.

galvanized c

The average
the “local ga

For articles i
coating thick
sample shall
Table 4, as ay

For categorig
control sam
in Table 3 or

Fiooiliolo oo Lholl o Lol oo 1 1 H Bar-talla 2 lo 4 o 5
PatTS CHTCITC S S-S T T ITO T O T TCS STOITAlT CIIc— v araC S STV CTIT T TaoTc— OT Taoic—r, a5 apPTUR

galvanized coating thickness within each reference area shall be equal to or greater
vanized coating thickness” values given in Table 3 or Table 4, as appropriate.

h category a (“large” articles) in Table 2, for each individual article, the average galvd
ness of all the reference areas on each individual article (taken separately) in the ¢
be equal to or greater than the “mean galvanized coating thickness”values in Tabl|
propriate.

s b, cand d in Table 2, the average galvanized coating thickfiess of all reference arec
le shall be equal to or greater than the “mean galvanized'coating thickness” values

The local ga
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(mass per un

For articles y
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galvanizing
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inspection lqgt.
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compositions
exhibit ultra-
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Except in thg
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Table 4, as appropriate.

vanized coating thickness in Table 3 and Table 4 shall only be determined in relat
bas selected in accordance with 6.2.3. In cases of dispute, the results of gravimetrig
it area) take precedence over the results of thigkness tests.

vith steel section thicknesses greater than\3 mm, produced from steels with compos
on that also have aluminium contents.>0,035 %, that exhibit ultra-low reactivity d
hnd therefore cannot satisfy the minimum galvanized coating thickness in Table

ategory of steel article section thickness given in Column 1 of Table 3 shall be appl
F a declaration of compliance must be provided then it shall state this variation inc
minimum mean galvanized‘coating thickness requirement that has been applied

'tain steels, including(but not limited to, either steels suitable for laser cutting with ch
s given in ISO 14718-2:2019, Table 1, Note 4, or steels with high surface smoothness, or bof
ow reactivity during galvanizing (see ISO 14713-2) and the coating thickness achieved o}
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Can possibly not be dependent on steel section thickness. These factors are beyond the confrol of
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e caseof dispute, the non-destructive test shall be used unless the purchaser specif
their articles may be cut for mass loss determinations. Where articles include a ny

ory of

ically
mber

of different t

d the

hicknesses of steel_each thickness range shall be rpg:;rdpd as a separate article an

relevant values in Table 3 or Table 4, as appropriate, shall apply.

If the thickness of galvanized coating on a control sample does not conform to these requirements,
twice the original number of articles (or all the articles if that is the lesser number) shall be taken from
the lot and tested. If this larger control sample passes, the whole inspection lot shall be accepted. If the
larger control sample does not pass, the articles that do not conform to the requirements shall either be
set aside, or the purchaser can authorize them to be re-galvanized.
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Table 3 — Minimum galvanized coating thickness and mass on samples that are not centrifuged

Local galvanized | Local galvanized | Mean galvanized |Mean galvanized

coating thickness coating mass? coating thickness | coating mass?
Article and its thickness .. . . .

(minimum) (minimum) (minimum) (minimum)
pum g/m? wm g/m?

Steel: >6 mm 70 505 85 610
Steel: >3 mm to <6 mm 55 395 70 505
Steel: 21,5 mm to <3 mm 45 325 55 395
Steel: <1,5 mm 35 250 45 325
Castipgs: >6 mm 70 505 80 575
Castipgs: <6 mm 60 430 70 505

NOTE| This table is for general use: individual product standards can include different requiremernts inclhding different
categqries of thickness. Local and mean galvanized coating mass requirements are set out in thistable for reference in such
cases pf dispute.

a  Equivalent galvanized coating mass using a nominal density of 7,2 g/cm3 (see Annex D).

Table 4 — Minimum galvanized coating thickness and mass on-samples that are centrifuged

Local galvanized | Local galvanized{ ) Mean galvanized |Meah galvanized
. . . coating thickness coating mass® coating thickness | cogting mass?
Artidle and its thickness (minimum) (minimum) (minimum) (rhinimum)
pm g/m? Hm g/m?
Articles with threads:
40 285 50 360
> 6 mm diameter
[_: 20 145 25 180
< 6 mm diameter
Other articles (including
castings): 45 325 55 395
23m 35 250 45 325
<3 m

NOTE| This table is for generalruse? standards for galvanized fasteners and individual product standards can have
differ¢nt requirements: see Clause'A.2, h). Local and mean galvanized coating mass requirements are set dut in this table
for reflerence in such cases of.dispute.

a  Equivalent galvanized’cpating mass using a nominal coating density of 7,2 g/cm3 (see Annex D).

7 Declaration of compliance

Wher] required, the galvanizer shall provide a declaration of compliance with the requirements of this
entyin accordance with ISO 10474. Addltlonally, 1f the galvamzer is so reglstered the purchaser
can reg vorl jcument by a
galvamzer reglstered toan approprlate quallty assurance scheme such as ISO 9001 (2]
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Annex A
(normative)

Information to be supplied

A.1 Essential information for provision by the purchaser

The number

A.2 Additional information for provision by the purchaser

The followin
specified, as

applicable, by the purchaser:

pf this document, i.e. ISO 1461, shall be supplied by the purchaser to the hot dip galvanizer.

g information can be required for particular purposes and, if so,.shall be supplied or

the compposition and any properties of the basis metal that can affect hotdip galvanizing, including

A(16] and 1SO 14713-2;

ence of flame-cut, laser-cut or plasma-cut surfaces on the work;

are safety critical) (see 6.2.3);

1g or other means of identifying where surface unevenness, for example, round
ct marks, will make the galvanized article unacceptable for its intended purpos
br shall discuss with the galvanizer the way to deal with such problems;

regarding this design feature shall be provided to the galvanizer prior to the work

ken; the galvanizerds not obliged to take on such work;

ial requirements-for appearance or surface finish including, where possible, a sam
ans of showingthe required finish;

ial pre-treatment requirements;

ofsurface roughening if those parameters are required to achieve thicker coatin

tion for the steel supply condition, with references such asC(EN10025,[13] EN 10163;-3,[15]

htion of significant surfaces, for example, by drawings or by the provision of sufitably
samples; an indication of any ancillary elements within the article that must be considered
f the significant surfaces from which references areas might be taken (e.g. if the andillary

drops
b the

hbrications sent for galyanizing include internally vented enclosed cavities, written

being

ken, to ensure that the.Correct placement and size of venting arrangements have| been

pble or

er’/coating thickness than required by 6.5, including information on steel chemisfry or

s (see

6.5); itis recommended to perform a test sample, unless this is not feasible, for example, due to the
size of the order;

any required acceptance for articles to be centrifuged and therefore subject to the requirements
of Table 4; any acceptable reject rate associated with physical characteristics of the centrifuge

any after-treatment or additional coating to subsequently be given to the galvanized coating (see

inspection arrangements (see Clause 5).

a)
specifica
EN 1020
b) the pres
c) an indic
marked
as part d
element;
d) a drawi
or conta
purchas
e) where f
evidencsg
underta
underta
f) any sped
other mg
g) any sped
h) any high
methods
i)
process;
j)
6.3);
k)
NOTE

galvanizing, with reference to the following:

10

Detailed guidance is given in ISO 14713-2 on the effects of article condition on the results of hot dip

© IS0 2022 - All rights reserved


https://standardsiso.com/api/?name=443836551475d26e681386c0d604f5d8

ISO 1461:2022(E)

1) steel composition (bulk and surface chemistry);
2) steel surface condition;

3) article surface roughness;

4) design of the article (size, weight and shape);

5) stressesin the article;

6) galvanizing practice used.

A.3 Additiomatinformation for provisiom by the gatvamizer
The gplvanizer shall, on request, provide the following:

a) the method of renovation of uncoated areas;

b) aldeclaration of compliance in accordance with ISO 10474, if required;

c) iff the galvanizer is so registered, certification that the work has been carried out by|a galvanizer
pgistered to an appropriate quality assurance standard, such as1S0 9001. [Z]

—

Requegsts from the purchaser for a certificate or declaration, given in b) or c) above, shquld be made
prior fto the work being undertaken.

©1S0 2022 - All rights reserved 11
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Annex B
(normative)

Safety and process requirements

In the absence of national safety and health regulations covering venting and draining of cavities,
the purchaser shall provide for safe handling of the articles throughout the galvanizing operation

in accordangewithreitherthe guidance giver i 1SO—14713=2-orany further specific guidamnce fpr the
articles to b¢ processed that may arise from consultations with the galvanizer, or both. The afticles
shall include|a sufficient number of holes of sufficient size or other means for safe venting and draining
of the article, or the purchaser shall give consent for the galvanizer to provide such vents'and drains.

WARNING — Unvented enclosed cavities shall not be galvanized as these can.cause explosions

during hot dip galvanizing which represent a major risk for the operators.

12
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Annex C
(informative)

Renovation of uncoated or damaged areas

Zinc-containing paints

Adry|
metal

Other
the d
conta

A zing
film d

dust pigment, within a zinc-containing paint, with ISO 3549 [4] is &further indication of su

Zinc-
adequ
parti

Zinc-(

C.2

Subdl|
inspe

accepftable for treatment should be.similar to those acceptable for uncoated areas.

C3

Whern
ISO 1
perm

or dadmaged areas. Purchasers and applicators of subsequent coatings should ensure

subse

ning zinc dust. However, other factors can be important [21],

paint film that is capable of conducting electricity and which is in electrical contactiy
will ensure that sacrificial protection is provided.

Fied film, but does not increase further above approximately 94 % by weight of zi

-containing paint with a zinc dust content that is equal to or greaterthan 80 % by m3
an be considered suitable for renovation of uncoated or damaged areas. Conformit

ontaining paints based on lamellar shaped, rather thah spherical, zinc particles
ate protection at lower contents of zinc in the dry film than for zinc dust paints w
les.

ontaining paints may also include an aluminium content for aesthetic purposes.
Renovation on-site

ction. The same techniques are.uised for on-site repairs to damaged areas. The

Additional coating of renovated areas

e the galvanizer_ is”advised that an additional coating shall be specified (e.g.
944-5[10] or EN-13438(20]), the purchaser should be informed that repair of dam{
tted and informed about the proposed methods and materials used for repair

quent €oating system is compatible with the methods and materials used.

Fith the basis

things being equal, sacrificial protection increases with increases in metallic zifnc content in

nc for paints

1ss in the dry
y of the zinc
tability.

may achieve
ith spherical

huse 6.3 covers the thickness ofigeating required by the renovation procedure at acceptance

bize of areas

hccording to
iged areas is
of uncoated
that such a
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