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Forewor

d

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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4. ISO shall not be held responsible for identifying any or all such patent-rights. Det
ights identified during the development of the document will be in the Introduction a

rawn to the possibility that some of the elements of this document may-be the subj

t of patent declarations received (see www.iso.org/patents).

me used in this document is information given for the conveniéence of users and do
endorsement.

ination on the voluntary nature of standards, the meaning of ISO specific term
related to conformity assessment, as well as information about ISO's adherence f{
Organization (WTO) principles in the Technical\Bdrriers to Trade (TBT) see the foll
o.org/iso/foreword.html.

This docum
Committee

Committee T
and related f
(Vienna Agrg

This fourth ¢
revised. The

— the num

referenc

some ab

coating dlesignations have been modified;

ent was prepared by the European Committee for Standardization (CEN) Tecl
LEN/TC 262, Metallic and other inorgauic coatings, in collaboration with ISO Tec]
C 107, Metallic and other inorganic celatings, Subcommittee SC 3, Electrodeposited co
nishes, in accordance with the agreement on technical cooperation between ISO an
ement).

dition cancels and replaces the third edition (ISO 2081:2008), which has been techn
following main changeshave been made:

ber of normative references has been reduced;
e to ASTM B117-hds been replaced with 1SO 9227;

previated térms have been removed;

e are
br the
ith the

ect of
hils of

ind /or

S not

s and
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bwing

hnical
hnical
ntings
1 CEN

ically

referenc

b £0)ISO 1463 for thickness measurement has been increased;

supplem

Annex C

reference to use of trivalent chromium has been increased
reference to use of hexavalent chromium has been reduced;

reference to ISO 19598 in relation to supplementary Cr(VI)-free treatment has been added;

reference to ISO 15330 in relation to hydrogen embrittlement testing has been added;

entary treatment designations have been modified;

has been removed.

Tables 1 and 2 have been replaced with a revised Table 1 on neutral salt spray corrosion resistance;
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Introduction

Zinc coatings are applied to iron or steel articles for protective and decorative purposes by
electrodeposition from acid zinc chloride, alkaline non-cyanide zinc, and alkaline zinc cyanide solutions.
Electroplated, bright zinc coatings are popular and the processes for preparing bright zinc coatings are
widely used.

The ability of a zinc coating to prevent corrosion is a function of its thickness and the type of service
conditions to which it is exposed. For example, the rate of corrosion of zinc will generally be greater
in industrial exposures than in rural ones. The type of service condition should, therefore, be taken
into consi i ifyi ini i i i e conversion
coatimgs an trodeposited
zinc doatings and are commonly applied after electroplating.

Becayse the appearance and serviceability of zinc coatings depends on the suiface condition of the
basis|metal, agreement should be reached between the interested parties thatthe surfacq finish of the
basis|metal is satisfactory for electroplating.

Trivalent chromate conversion coatings are omitted, or replaced by other conversion coatings, at the
specific request of the purchaser. This document provides the codes fot.all types of chromate conversion
and ofher supplementary coatings.

With |reference to Cr(VI)-free conversion coatings, attentiow'is drawn to ISO 19598. ]SO 19598 is
appligable to zinc, zinc-iron and zinc-nickel plating, where only trivalent systems are required.

Due tp the REACH Regulations the use of hexavalent.clitomium compounds will be banngd in Europe
from | September 2017 except where specifically, authorized. Alternative conversion|coatings or
substjtutes, can be used and are required to satisfythe corrosion requirements given in thiis document.

Standard designations for metals and alloys_can be found in References [12] to [16].

© ISO 2018 - All rights reserved v
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INTERNATIONAL STANDARD ISO 2081:2018(E)

Metallic and other inorganic coatings — Electroplated
coatings of zinc with supplementary treatments on iron
or steel

WARNING — This document calls for the use of substances and /or procedures that can be injurious
to health if adequate safety measures are not taken. This document does not address any health
hazards, safety or environmental matters associated with its use. It is the responsibility of the
prod{icers, purchasers and/or user of this document to establish appropriate health, safety and
envirfjonmentally acceptable practices.

1 ope

This document specifies requirements for electroplated coatings of zinc withysupplementarly treatments
on irgn or steel. It includes information to be supplied by the purchasepto the electroplater, and the
requifements for heat treatment before and after electroplating.

[t is npt applicable to zinc coatings applied

=t

sheet, strip or wire in the non-fabricated form,
— t¢ close-coiled springs, or
— for purposes other than protective or decorative,

This flocument does not specify requirements-for the surface condition of the basis metal prior to
electjoplating with zinc. However, defects in-the surface of the basis metal can adversg¢ly affect the
appedrance and performance of the coating:

The doating thickness that can be applied to threaded components can be limited by|dimensional
requifements, including class or fit;

2 Normative references

The fpllowing documents are referred to in the text in such a way that some or all of their content
constjtutes requirements of this document. For dated references, only the edition cited applies. For
undafed references, the latest edition of the referenced document (including any amendmg¢nts) applies.

[SO 1463, Metallic and oxide coatings — Measurement of coating thickness — Microscopical method

ISO 2064, Metallic and other inorganic coatings — Definitions and conventions concerning the measurement
ofthi kneéss

[SO 2080, Metallic and other inorganic coatings — Surface treatment, metallic and other inorganic
coatings — Vocabulary

[SO 2819, Metallic coatings on metallic substrates — Electrodeposited and chemically deposited coatings —
Review of methods available for testing adhesion

ISO 3613, Metallic and other inorganic coatings — Chromate conversion coatings on zinc, cadmium,
aluminium-zinc alloys and zinc-aluminium alloys — Test methods

ISO 4519, Electrodeposited metallic coatings and related finishes — Sampling procedures for inspection by
attributes

ISO 9227, Corrosion tests in artificial atmospheres — Salt spray tests

© ISO 2018 - All rights reserved 1
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[SO 9587, Metallic and other inorganic coatings — Pretreatment of iron or steel to reduce the risk of
hydrogen embrittlement

ISO 9588, Metallic and other inorganic coatings — Post-coating treatments of iron or steel to reduce the
risk of hydrogen embrittlement

ISO 10289, Methods for corrosion testing of metallic and other inorganic coatings on metallic substrates —
Rating of test specimens and manufactured articles subjected to corrosion tests

ISO 10587, Metallic and other inorganic coatings — Test for residual embrittlement in both metallic-coated
and uncoated externally-threaded articles and rods — Inclined wedge method

ISO 15330,
surface meth

[SO 15724,
steels — Bar

3 Terms,

3.1 Terms

For the purp

ISO and IEC maintain terminological databases for use in standardization at the following addres

IEC Elec

— ISO Online browsing platform: available at http://ww.iso.org/obp
3.2 Abbrdviated terms

ER hydrggen embrittlement relief heat treatment

SR stress relief heat treatment

T2 orgarjic sealant

3.3 Symbols

Fe chemijcal symbolfor iron

Zn chemjical symbol for zinc

d

etallic and other inorganic coatings — Electrochemical measurement of diffusible\hydro,
hacle electrode method

definitions, abbreviated terms and symbols

and definitions

bses of this document, the terms and definitions given in\}SO 2064 and ISO 2080 app]

ropedia: available at http://www.electropedia.org/

aring

gen in

bES:

4 Information to be supplied by the purchaser to the electroplater

4.1 Essen

tial information

The following information shall be supplied to the electroplater in writing, for example, in the contract
or purchase order, or on engineering drawings:

a)
b)

the reference to this document, i.e. ISO 2081, and the designation (see Clause 5);

and/or appearance of the coating (see Clause 1);

the significant surface indicated, for example, by drawings or by the provision of suitably marked
samples;

the nature, condition and finish of the basis metal if they are likely to affect the serviceability

© ISO 2018 - All rights reserved


http://www.electropedia.org/
http://www.iso.org/obp
https://standardsiso.com/api/?name=5f3d440caabd2f8327ee3ef244802408

d)

f)

g)
h)

j)

4.2

The fpllowing additional information shall also be supplied to the\electroplater:

a)

b)

5

5.1

ISO 2081:2018(E)

the position on the surface for unavoidable defects, such as rack marks (see 6.1);

the finish required, for example, bright, dull or other finish, preferably accompanied by approved
samples of the finish (see 6.1);

the type of chromate conversion coating or supplementary treatment (see 6.3 and Annex A);
chromate conversion coatings shall only be omitted, and alternative conversion coatings and/or
other supplementary treatments, such as lacquers, applied over the chromate conversion coating,
at the specific request of the purchaser;

the requirements for thickness and adhesion test (see 6.2, 6.4 and Annex B);

tie tensile strength of the parts and the requirements for neat treatment before Jand/or after
ectrodeposition (see 6.6 and 6.7);

[¢)

12)

hmpling methods, acceptance levels or any other inspection requirements, if inspectiqgn is different
from that given in ISO 4519 (see Clause 7);

ahy requirements for accelerated corrosion testing (see 6.5) and rating.(s€e 6.5.2).

Additional information

apy special requirements for, or restrictions on, preparation of the article to be| coated (see
Rleferences [10] and [11]);

apy other requirements, such as for articles of comiplex shape, an area for testing and fating.

Designation

General

The designation shall appear on engineering drawings, in the purchase order, in the cpntract or in
the detailed product specification: The designation specifies, in the following order, the| basis metal,
stresg relief requirements, the type and thickness of undercoats, if present, the thicknegs of the zinc
coatinpg, heat treatment requirements after electroplating, and the type of conversion cgating and/or

supplpmentary treatment{see References [17] and [18]).

5.2
The

a)
b)
‘)
d)
e)
f)
g)
h)

i)

Designation'specification

signatiénjshall comprise the following:

the term “Electrodeposited coating”;

the-feference-to-this-doecument+e156-268+
a hyphen;

the chemical symbol of the basis material, Fe, (iron or steel) followed by its standard designation;
a solidus (/);

the SR designation, if necessary, followed by a solidus (/);

the chemical symbol for zinc, “Zn”;

a number indicating the minimum local thickness, in micrometres, of the zinc coating followed by a
solidus (/);

the ER designation, if necessary, followed by a solidus;

© ISO 2018 - All rights reserved 3
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j) if appropriate, codes designating the type of chromium conversion coating (see Annex A), followed
by a solidus;
k) if appropriate, codes designating any supplementary treatments (see Annex A).

Solidi (/) shall be used to separate data fields in the designation corresponding to the different
sequential processing steps.

If supplementary treatments other than or in addition to a transparent chromium conversion coating
are used, the designation for a coating thickness of 25 pm of zinc shall be

Fe/Zn25/A/Y

where

A repr

Y repr

It is recomn
chemical syn
may be place

For example
The followin
EXAMPLE

Designation (¢
transparent ¢

esents the transparent conversion coating
esents one of the codes for other supplementary coatings given in Table-A.2.

nended that the specific alloy be identified by its standard designation followin
bol of the basis metal; for example, its UNS number, or the nationalor regional equiv
d between the symbols, < >.

Fe<G43400> is the UNS designation for one high-strength'steel (see Reference [12])
b are examples of designations.
1

f an electrodeposited coating of 12 um zinc{Znl12) on iron or steel (Fe) which has
bnversion coating (A) applied:

g the
alent,

had a

Electrodgposited coating ISO 2081 - Fe/Zn12/A
EXAMPLE 2
The same as [Example 1, but in addition the.articles are heat-treated prior to electroplating for stresg relief
purposes at 200 °C for a minimum of 4-h;designated as SR(200)24, and heat treated after electroplating
and heavywejght trivalent transparent geating (A) for hydrogen embrittlement relief for 8 h at 1p0 °C,
designated ap ER(190)8 followed /by ~a sealing treatment consisting of the application of an ofganic
sealant (T2):

Electrodgposited coating4S0/2081 - Fe/SR(200)=4/Zn12/ER(190)8/A/T2
5.3 Desighation of-the basis material
The basis mdterialishall be designated by its chemical symbol or its principal constituent if an alldy. For

example:

a) Feforiron or steel;

b) Zn for zinc alloys;

c) Al for aluminium alloys.

5.4 Designation of heat treatment requirements

The heat treatment requirements shall be designated as follows:

a) by the letters SR for stress relief heat treatment prior to electroplating, and/or the letters ER for
hydrogen embrittlement relief heat treatment after electroplating;

b)

in parentheses, the minimum temperature, expressed in degrees Celsius (°C);

© ISO 2018 - All rights reserved
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)

For example, SR(210)1 designates stress relief heat treatment at 210 °C for 1 h.

the duration, expressed in hours (h), of the heat treatment.

6 Requirements

6.1 Appearance

Although this document does not specify the condition, finish or surface roughness
materlal pr10r to electroplatlng, the appearance of electroplated coatlngs depends on the

its sig mflcant surface shall be free from clearly v151b1e platlng defects such as blisters, pit

crack or non- plated areas other than those arising from defects in the basis metal.(On'a

of the basis
condition of
ated article on
5, roughness,
rticles where

a confact mark is unavoidable, its position shall be the subject of agreement between the interested

parti¢s (see 4.1). The articles shall be clean and free from damage.

Unlesgs the purchaser specifies otherwise, the zinc coating shall be bright. [fnecéssary, a sar
the rqquired finish shall be supplied or approved by the purchaser [see 4:1-€)].

6.2 |Thickness

The thickness of the coating specified in the designation shall be the minimum local th

Methpds for the measurement of the thickness ofizinc coatings on steel are specified
ISO 2177,1S0 2178, ISO 3497, 1SO 3543 and I1SO 4518.

nple showing

ickness. The
surface that
hser (see 4.1

in ISO 1463,

In cade of dispute, the method specified inIS0-1463 shall be used for articles having a signifficant surface

area greater than 100 mmZ2. In the case:of articles having a significant surface area less th
the

determined by the method specified in Annex B.

Prior
conve
leviga

If the
may §
those

to the use of the method specified in ISO 2177, it is essential that the chromate c
rsion coating or organie-coating is removed using a very mild abrasive, for examp
ted alumina. In the-case of heavy conversion coatings, the results will, therefore, be s

coatings are reugh or matte, the microscopical (ISO 1463) and profilometric (I1SO 45
rive unreliable_results, and magnetic methods may give measurements which are
obtained.omsmooth coatings of the same mass per unit area.

an 100 mmb2,

inimum local thickness shall beydeemed to be the minimum value of the average thickness

bating, other
le, a paste of
lightly lower.

18) methods
greater than

6.3 |Trivalent chromium conversion coatings and other supplementary treatments

T ] anf ochyrarniiiny ~oynrciny oot agc chall Al At nd Al d ey At ny ~ oy neg t
rlva CIIUCITIT UITIITUIIT CUIIVOT O1IVUIT LUuLlAASJ ODITAITT Ulll)’ DU UIIIILLC Y, Ulr'r \—l.llu\'\'u Ll-y ULIICIT CUITVUOT glon Coa lngs,

such as non-chromium or phosphate coatings, at the specific request of the purchaser [see 4.1 f)].
The codes for trivalent chromium conversion coatings and all other supplementary coatings shall be
designated as shown in Annex A.

6.4 Adhesion of zinc and trivalent chromium conversion coatings

The zinc coating shall continue to adhere to the basis metal when subjected to the burnishing test
specified in ISO 2819. The chromate conversion coatings shall be tested for adhesion in accordance
with ISO 3613.

With the exception of thickness testing, all tests shall be carried out no sooner than 24 h after chromium
conversion coating treatment.

© ISO 2018 - All rights reserved
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6.5 Accelerated corrosion testing

6.5.1 Neutral salt spray test

When tested in accordance with the neutral salt spray (NSS) test specified in ISO 9227 for the times
given in Table 1, the test surface shall remain free from red and white corrosion products when
examined by the unaided eye or with normal corrected vision. Slight staining shall not be a cause for
rejection.

The partial coating designation in Table 1 gives the minimum local thickness of zinc after chromium
conversion coating treatment, if carried out, for various service conditions. The required thickness of
the zinc coaffi i i i i jtions.
Coating desilgnation, Fe/Zn5 for example, is recommended only for dry, indoor conditions.tAs the
service condjitions become more severe, it is necessary to increase the thickness of the zin‘cto ensure
resistance td corrosion, and to specify zinc coating required with respect to the service gondition}

When very lqng service life is required, as, for example, on structural steel components) the thickdr zinc
coatings reqpired can be applied by hot-dip zinc coating in accordance with ISO 14611l

The duratiOJ and results of artificial atmosphere corrosion tests may bear little relationship fo the
service life of the coated article and, therefore, the results obtained are nofto be regarded as a flirect
guide to the [corrosion resistance of the tested coatings in all environmernts where these coatings may
be used.

Table 1 —|Neutral salt spray corrosion resistance of zinc plus trivalent chromate convergion
coatings before basis metal corrosion-(red rust) begins

Minimum test time
Type of Type of h
conversion : Without basis metal corrosion (red rust) as a
coating electroplating Without zinc function of Zn coating thgckness )
corrosion c 8 12
pum um un

Standard Barrel 8 48 72 96
transpa'rent Rack 16 72 96 120
conversion
coating
Iridescent Barrel 72 144 216 288
passivate Rack 120 192 264 336
conversion
coating
Iridescent Barrel 96 240 336 384
passivate Rack 120 288 360 408
conversion
coating and
leach-seal

6.5.2 Corrosion rating

After testing, samples shall be rated in accordance with ISO 10289. The acceptable rating shall be
specified by the purchaser.

6.6 Stress relief heat treatments before cleaning and metal deposition

When specified by the purchaser, steel parts that have an ultimate tensile strength equal to or greater
than 1 000 MPa and that contain tensile stresses caused by machining, grinding, straightening or cold
forming operations shall be given a stress relief heat treatment prior to cleaning and metal deposition.
The procedures and classes for stress relief heat treatment shall be as specified by the purchaser or the
purchaser shall specify appropriate procedures and classes from ISO 9587.

6 © ISO 2018 - All rights reserved
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When heat treatment for stress relief prior to electroplating or for hydrogen embrittlement relief after
electroplating (see 6.7) are specified, the time and temperature of the heat treatment process shall be
included in the coating designation as illustrated in 5.2, 5.3 and 5.4.

Steels with oxide or scale have to be cleaned before application of the coatings. For high strength steels
(equal to or greater than 1 000 MPa), non-electrolytic alkaline and anodic alkaline cleaners as well as
mechanical cleaning procedures are preferred to avoid the risk of producing hydrogen embrittlement
during cleaning procedures (see Reference [10]).

6.7 Hydrogen-embrittlement-relief heat treatments after electroplating

y e te S eTIp eqgu O OT PTEdte VAVAVAN\Y U ¥ s

all receive hydrogen-embrittlement-relief heat treatment according to th

1 as surface-
e procedures

Steel pz avimg
hardgned parts sh

relieffafter electroplating are specified, the time and temperature of the heattreatment prgcess shall be
ed in the coating designation, as illustrated in 5.4. When the purchagser requires the pffectiveness
hydrogen-embrittlement-relief heat treatment to be determined, dad‘unless specifigd otherwise,
this shall be determined in accordance with ISO 10587 or ISO 15330, for testing threadef articles for
residyial hydrogen relief heat treatment, and with ISO 15724 for measuring relative, diffusible hydrogen

7 Sampling
A random sample of the size as specified by ISO 4519 'shall be selected from the inspedtion lot. The
articles in the sample shall be inspected for conforinance to the requirements of this spedification and
the lot shall be classified as conforming or not conforming to each requirement in accordgnce with the
criterfia of the sampling plans given in ISO 4529. If other form of sampling plan is selected|[see 4.1 i)], a
randgm sample shall be selected and the.articles in the sample shall be inspected for conformance to
the rgquirements of this document.

© ISO 2018 - All rights reserved 7
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Annex A
(normative)

Designation of supplementary treatments

A.1 General

Passivation jolutions are usually acidic and might contain hexavalent or trivalent chromiuin|salts,
together with other salts which can be varied to affect the appearance and hardness of the(film. (Clear,
bleached, iridescent, olive-green and black films on zinc coating can be obtained by, priecessing in
appropriate polutions. Transparent films can also be obtained by bleaching iridescentilms in alkaline
solutions or in phosphoric acid. Table A.1 gives the approximate surface density (mass'per unit arga) for
each type of chromate conversion coating when measured in accordance with ISQ-3892.

Tablle A.1 — Chromate conversion coating type, appearance and'surface density

Coating surface density
Type Typical appearance PA
Code Name g/m?2
A Clear Transparent, clear to bluish pa<0,5
Ba Bleached Transparent with slight iridescerice pas<1,0
C ridescent Yellow iridescent 0,5<pa<1,5
Db Opaque Olive-green pa>1,5
Fb Black Black 0,5<pa<1,0

NOTE Chromate coatings described in this table might not necessarily be specified for the improvement of the adhesgion of
paints and varhishes. All chromate coatings might or might not contain hexavalent chromium ions.

a  This is a [two-stage process: yellow iridescent followed by a leaching/sealing solution for hexavalent chrgmium
passivates or § thicker trivalent passivate (Sometimes referred to as 'heavyweight') than that used to produce g clear
deposit.

b Coatings of types D and F are only-possible using hexavalent chromium.

A.2 Sealing

In order to give better)protection against corrosion, trivalent chromium conversion coatings can be
post-treated|withsealing agents, by introducing organic or inorganic products into the chromatg film.
This operatipnalso enhances the resistance of the trivalent chromium conversion coating to Qigher
temperatureg.

Sealing can be carried out by dipping or spraying the conversion coating with polymers in aqueous
solutions. A similar process is based on the addition of suitable organic products to the chromating
solution.

A.3 Supplementary treatments other than trivalent chromium conversion
coatings

If a supplementary treatment other than trivalent chromium conversion coatings is required, the type
of treatment shall be indicated in accordance with the codes given in Table A.2 below.
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