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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 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

Hrawn 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 on the voluntary nature of standards, the meaning of ISO specific terms and
expressions [related to conformity assessment, as well as information about ISO’s adherence fo the
World Trade|Organization (WTO) principles in the Technical\Bdrriers to Trade (TBT) see the follpwing
URL: www.ido.org/iso/foreword.html.

This documgnt was prepared by the European Committee for Standardization (CEN) Technical
Committee (EN/TC 262, Metallic and other inorgaiiic coatings, including for corrosion protectiop and
corrosion testing of metals and alloys, in collabordtion with ISO Technical Committee TC 107, Mptallic
and other inpprganic coatings, Subcommittee-SC’3, Electrodeposited coatings and related finisHes, in
accordance With the agreement on technical eeoperation between ISO and CEN (Vienna Agreement).

This fourth ddition cancels and replaces the third edition (ISO 2082:2008), which has been techilically
revised.

iv © ISO 2017 - All rights reserved
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Introduction

Electrodeposits of cadmium are used to protect iron and steel from corrosion. Cadmium is anodic and
corrodes sacrificially, thus protecting ferrous basis metals even when exposed through pores or pits
in the cadmium. Electrodeposited cadmium coatings have traditionally been applied to iron or steel
from alkaline cyanide solutions, but in recent years, environmental concerns and regulations have led
to increased use of acid sulfate, neutral chloride and acid fluoborate cadmium solutions.

Because the appearance and serviceability of electroplated cadmium coatings are influenced by the
surface condition of the basis metal, agreement should be reached between the interested parties that
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Althopgh concerns have been raised about the use of cadmium due to safety and envirénmental effects,
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orrosion resistance of electroplated cadmium coatings and theif ‘tendency to t

han:lr]ed can be improved by applying chromate conversion and other supplementary coat

ical conversion coatings that do not contain hexavalent chromium are commerciz
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INTERNATIONAL STANDARD ISO 2082:2017(E)

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

DANGER — Cadmium vapour is highly toxic by inhalation. During heat treatment, all precautions
should be taken to ensure that no person is exposed to it. Attention is also drawn to the danger
arising from welding, soldering or heating and other operations, in which the possibility that
cadmlium will be vaporised exists. Because of its toxicity, cadmium should not be.employed as a
coatipg for any article that will come in contact with food or beverages or containers in contact
with these items or any household goods.

1 Sicope

This locument specifies the requirements of electroplated coatings of-‘cadmium with supplementary
treatments on iron and steel. It includes information that is to be Supplied by the purghaser to the
electijoplater, and describes coating requirements, including thosé for heat treatment befpre and after
electijoplating.

It is npt applicable to coatings applied

(g

sheet, strip or wire in the non-fabricated form,
— t¢ close-coiled springs, or

— for purposes other than protective, intrinsic lubricity, ductility, electrical conductiyity and low
bntact resistance use.

(@]

This flocument does not specify requirements for the surface condition of the basis metal prior to
electjodeposition with cadmium.

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

Additjional information gacorrosion resistance, rinsing and drying, processing parts in bulk and dyeing
of chijomate conversioncoatings is given in Annex C.

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

1 c i TN PRGNS EP9 £ c R PRSI NN T 1 :
undatedrefet Chces; tieratesteattioiror tie rercrenceaaocument (Hreramg atry anrenain nts) applles.

[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
of thickness

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

ISO 2177, Metallic coatings — Measurement of coating thickness — Coulometric method by anodic
dissolution

ISO 2178, Non-magnetic coatings on magnetic substrates — Measurement of coating thickness —
Magnetic method

© IS0 2017 - All rights reserved 1
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ISO 2819, Metallic coatings on metallic substrates — Electrodeposited and chemically deposited coatings —

Review of me

[SO 3497, Me

thods available for testing adhesion

tallic coatings — Measurement of coating thickness — X-ray spectrometric methods

[SO 3543, Metallic and non-metallic coatings — Measurement of thickness — Beta backscatter method

ISO 3613, Metallic and other inorganic coatings — Chromate conversion coatings on zinc, cadmium,

aluminium-zi

ISO 4518, Me

nc alloys and zinc-aluminium alloys — Test methods

tallic coatings — Measurement of coating thickness — Profilometric method

o] £ Jd £

[SO 4519:1986

inspection by,
SO 9227, Coj

[SO 9587, M,
hydrogen em

ISO 9588, M4
risk of hydrog

] o o £alls F = | P S Lok C 1M .
PV, L/iICULUT UMCIJUO[LCM ImrecLurIrnc LUMLlIl.yJ uriv 1Tiuvuilc Trrosrics JMII(IJ[(I(H IJI ltcuui

attributes

u Jl

rosion tests in artificial atmospheres — Salt spray tests

btallic and other inorganic coatings — Pretreatment of iron or steel to ¢educe the 1
brittlement

tallic and other inorganic coatings — Post-coating treatments of ixon or steel to redu
jen embrittlement

ISO 10289,

Rating of tesq specimens and manufactured articles subjected to corrosien tests

ISO 10587,
and uncoated

ISO 15724, Metallic and other inorganic coatings — Electrochemical measurement of diffusible hydro,

steels — Bar

3 Terms,

3.1 Termjy

For the purp

ISO and [EC pnaintain terminologicdl databases for use in standardization at the following addres

ethods for corrosion testing of metallic and other inorganic coatings on metallic substrd

tallic and other inorganic coatings — Test for residualembrittlement in both metallic-g
externally-threaded articles and rods — Inclined wedge method

nacle electrode method

definitions, abbreviated terms and symbols

and definitions

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

es for

isk of

re the

tes —

oated

gen in

bES:

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

— ISO Online browsingplatform: available at http://www.iso.org/obp

3.2 Abbreviated terms

ER hydrogen-embrittlement-reliel heat treatment

SR stress relief heat treatment

T2 organic sealant

3.3 Symbols

Cd chemical symbol for cadmium

Fe chemical symbol for iron

2 © IS0 2017 - All rights reserved
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Information to be supplied by the purchaser to the electroplater

4.1 Essential 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)

c)

d)

f)

g)

h)

4.2

areference to this document, i.e. ISO 2082, and the designation (see Clause 5);

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\ s
apd/or the appearance of the coating (see Clause 1);

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
hmples of the finish (see 6.1);

)

the type of conversion coating or supplementary treatment (se€. 6.3 and according
cpnversion coatings shall only be omitted, and alternative, conversion coatings :
shipplementary treatments (see Table A.1) or conformal coafings, such as lacquers, apy
cpnversion coating, at the specific request of the purchaser;

the requirements for thickness, adhesion and accelerated corrosion test requirementg
615 and Annex B);

the tensile strength of parts and the requirements for heat treatment before
ectrodeposition (see 6.6 and 6.7);

[¢)

%)

hmpling methods, acceptance levels or any other inspection requirements if inspectio
fom that given in ISO 4519:1980, Clause 7.

-

Additional information

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

a)

b)

5

5.1

apy special requirements for, or restrictions on, preparation of the article to be
Bibliography);

ahy other requiréments, such as for articles of complex shape, an area for testing and 1

Designation

erviceability

by approved

to Annex A);
ind/or other
lied over the

(see 6.2, 6.4,

hnd/or after

n is different

coated (see

ating.

pal 1
UCIICI dl

The designation shall appear on engineering drawings, in the purchase order, in the contract or in the
detailed product specification. The designation specifies, in the following order:

a)
b)
‘)
d)
e)
f)

the basis metal,

stress relief requirements,

the type and thickness of undercoats, if present,

the thickness of the cadmium coating,

heat treatment requirements after electroplating, and

the type of conversion coating and/or supplementary treatment (see Bibliography).

© IS0 2017 - All rights reserved
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5.2 Designation specification

The designation shall comprise the following:

a) the term “Electrodeposited coating”;
b) areference to this document,i.e. ISO 2082;
c) ahyphen;
d) the chemical symbol of the basis material, Fe, (iron or steel) followed by its standard designation;
e) asolidustH;
f) the SR designation, if necessary, followed by a solidus;
g) the chemical symbol for cadmium, “Cd”;
h) anumbef indicating the minimum local thickness, in micrometres, of the cadmiuni-coating followed
by a solidlus;
i) the ER dpsignation, if necessary, followed by a solidus;
j) ifappropriate, codes indicating the type of conversion coating (according to Annex A), followed by a
solidus;
k) if appropriate, codes designating any supplementary treatments (according to Annex A).
Solidi (/) shall be used to separate data fields in the designation corresponding to the different
sequential processing steps.
If other supplementary treatments other than or in addition to chromate conversion coating are|used,
the designat]on for a coating thickness of 25 pm of eadmium shall be
Fe/Cd25/A/Y
where
A represents a transparent.conversion coating;
Y represents one of thecodes for other supplementary coatings given in Table A.2.
It is recommended that{the specific alloy be identified by its standard designation following the
chemical symbol of the basis metal; for example, its UNS number, or the national or regional equivalent,

may be place

For example

d betweéen' the symbols: < >.

Fe<G43400> is the UNS designation for one high-strength steel. (See Bibliography.)

The following are examples of coating designations.

EXAMPLE

1

Designation of an electrodeposited coating of 12 pm cadmium (Cd12) on iron or steel (Fe) which has had a
transparent conversion coating (A) applied:

Electrodeposited coating ISO 2082 - Fe/Cd12/A

EXAMPLE

2

The same as Example 1 but, in addition, the articles are heat-treated prior to electroplating for stress relief
purposes at 200 °C for a minimum of 4 h, designated as SR(200)4; the minimum thickness is 25 um (Cd25); and a

sealant applie

d after plating is designated as T2.

Electrodeposited coating ISO 2082 - Fe/SR(200) = 4/Cd25/ER(190)8/A/T2

© ISO 2017 - All rights reserved
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Designation of the basis material

The basis material shall be designated by its chemical symbol or its principal constituent if an alloy. For
example,

a)
b)

Fe for iron or steel,

Cd for cadmium alloys, and

c) Al for aluminium alloys.

5.4

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

6

6.1

Althopgh this document does not specify the condition, finish or surface roughness of the b

at treatment requirements shall be designated as follows:

bly the letters SR for stress relief heat treatment prior to electroplating, andjyor the |
hlydrogen embrittlement-relief heat treatment after electroplating;

the minimum temperature, expressed in degrees Celsius (°C) and givenyin parenthese

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

Requirements

Appearance

ptters ER for

b

asis material

prior [to electroplating, the appearance of electroplated coatings depends on the condition of the basis

material (see the Bibliography for surface preparation). The electroplated article on if
surfage shall be free from clearly visibleplating defects such as blisters, pits, roughness, c
plated areas other than those arising from defects in the basis metal. On articles where a
is ungvoidable, its position shall be the subject of agreement between the interested par
The afticles shall be clean and free'from damage.

Unlesls the purchaser specifies’otherwise, the cadmium coating shall be bright. If necess
show|ng the required finish’shall be supplied or approved by the purchaser [see 4.1 €)].

6.2

The thickness®©fijthe cadmium coating specified in the designation shall be the minimum lo
The minimum*local thickness of the coating shall be measured at any point on the signif]
that danAettouched by a ball 20 mm in diameter, unless otherwise specified by the purch
and 442y

Thickness

s significant
racks or non-
rontact mark
ies (see 4.1).

Wry, a sample

ral thickness.
icant surface
aser (see 4.1

Methods for the measurement of the thickness of cadmium coatings on steel are specified in ISO 1463,

ISO

2177,1S0 2178, ISO 3497, 1SO 3543 and ISO 4518.

In case of dispute, the method specified in ISO 2177 shall be used for articles having a significant surface
area greater than 100 mmZ2. In the case of articles having a significant surface area less than 100 mm?2,
the minimum local thickness shall be deemed to be the minimum value of the average thickness
determined by the method specified in Annex B.

Prior to the use of the method specified in ISO 2177, it is essential that the chromate coating, other
conversion coating or organic coating is removed using a very mild abrasive, for example, a paste of
levigated alumina. In the case of heavy conversion coatings, the results will, therefore, be slightly lower.

© IS0 2017 - All rights reserved
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If the coatings are rough or matte, the microscopical (ISO 1463) and profilometric (ISO 4518) methods
can give unreliable results, and magnetic methods can give measurements which are somewhat greater
than those obtained on smooth coatings of the same mass per unit area.

Table 1 provides thickness requirements for corrosion protection under various conditions of service.

6.3 Conversion coatings and other supplementary treatments

Conversion coatings shall only be omitted or replaced by other conversion coatings at the specific
request of the purchaser [see 4.1 f)]. Annex A provides the codes for chromate conversion and other
supplementary coatings.

6.4 Adhes

The cadmiun
specified in
ISO 3613.

DANGER —

should be t4
arising fron
cadmium w

coating for any article that will come in contact with food or beverages or containers in co

with these i
6.5 Accelc

6.5.1 Neuf

When tested
given in Tah
corrosion pr
for rejection

The partial ¢
chromate trd
to corrosion
is recommetl]
necessary to|
specify cadm

The duratio;L

service life
guide to the

ion of cadmium and chromate coatings

n coating shall continue to adhere to the basis metal when subjected to the byirnishin
SO 2819. The chromate conversion coating shall be tested for adhesion in.accordance

Cadmium vapour is highly toxic by inhalation. During heat tredtment, all precau
ken to ensure that no person is exposed to it. Attention is also drawn to the d4
1 welding, soldering or heating and other operations, in which the possibility
11 be vaporised exists. Because of its toxicity, cadmium should not be employe

tems or any household goods.
brated corrosion testing

ral salt spray test

in accordance with the neutral salt spray (NSS) test specified in ISO 9227 for the
le 1, the test surface shall remaifufree from red corrosion products and from
bducts when examined by normalyor corrected vision. Slight staining shall not be a

oating designation given\in Table 1 gives the minimum local thickness of cadmium
atment, if carried out..The required thickness of the cadmium coating to ensure resig
Hepends on the severity of the service conditions. Coating designation, Fe/Cd5 for ex3
ded only for dry; indoor conditions. As the service conditions become more seversg
increase the thickness of the cadmium coating to ensure resistance to corrosion, g
ium coating'required with respect to service conditions.

and réswlts of artificial atmosphere corrosion tests may bear little relationship f
the ‘coated article and, therefore, the results obtained are not to be regarded as a
corrosion resistance of the tested coatings in all environments where these coating

g test
» with

tions
inger
r that
1 as a
ntact

times
white
cause

after
tance
mple,
e, it is
nd to

o the
Hirect
5 may

be used.
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Table 1 — Neutral salt spray corrosion resistance of cadmium plus transparent conversion
coatings before basis metal corrosion (red rust) begins, and guidance on service conditions

Coating designation Neutral salt spray test Service condition Service condition
(example) duration number
h
Cd5/A 48 Mild
Cd8/A 72 Service indoors in places
where condensation may
occur
Ccdd 7I/A 120 2 Service indoors in p]aces
where coridgnsation may
ecqur
Cd25/A 192 3 Service oytdoors in
temperate [conditions

NOTE
shoul

Only resistance for transparent conversion coatings is shown here. Minimum resistangefor other chr
be agreed between the interested parties.

bmate coatings

6.5.2

After
speci

6.6
Whern

Corrosion rating

testing, samples shall be rated in accordance with 1ISO £0289. The acceptance rafting shall be

ied by the purchaser.

Stress relief heat treatment before cleaning.and metal deposition

specified by the purchaser, steel parts that have an ultimate tensile strength equal

than

| 000 MPa and that contain tensile stresses@aused by machining, grinding, straight

forming operations shall be given a stress relief-heat treatment prior to cleaning and met3

The

ocedures and classes for stress relief heat treatment shall be as specified by the pur

purcHaser shall specify appropriate procedures and classes from ISO 9587.

Wher] heat treatment for stress relief prior to electroplating or for hydrogen embrittleme
electjoplating (see 6.7) are specified, the time and temperature of the heat treatment prd
included in the coating designafion as illustrated in 5.3 and 5.4.

Steelq with oxide or scaleshall be cleaned before application of the coatings. For high st

(equ
mech

to or greater than-12 000 MPa), non-electrolytic alkaline and anodic alkaline cleang

during cleaning procedures (see Bibliography).

6.7

Steel

Hydrogen-embrittlement-relief heat treatment after electroplating

parts having an ultimate tensile strength equal to or greater than 1 000 MPa as we

to or greater
ening or cold
1l deposition.
chaser or the

nt relief after
cess shall be

rength steels
rs as well as

hnical cleaning procedures are preferred to avoid the risk of producing hydrogen embrittlement

Il as surface-

hard

ned parts shall receive hyvdrogen-embrittlement-relief heat treatment in accorda

hce with the

procedures and classes of ISO 9588 or as specified by the purchaser.

When heat treatment for stress relief prior to electroplating (see 6.6) or for hydrogen embrittlement
relief after electroplating is specified, the time and temperature of the heat treatment process shall
be included in the coating designation as illustrated in 5.3 and 5.4. The effectiveness of the hydrogen-
embrittlement-relief heat treatment shall be determined in accordance with ISO 10587 for testing
threaded articles for residual hydrogen relief heat treatment, and with ISO 15724 for measuring
relative, diffusible hydrogen concentration in steels unless otherwise specified by the purchaser.

Any heat treatment for the relief of hydrogen embrittlement shall be carried out before a chromate
conversion coating is applied.

© IS0 2017 - All rights reserved
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6.8 Sampling

A random sample of the size as specified in ISO 4519 shall be selected from the inspection lot. The
articles in the sample shall be inspected for conformance to the requirements of this specification and
the lot shall be classified as conforming or not conforming to each requirement according to the criteria
of the sampling plans in [SO 4519. If other form of sampling plan is selected [see 4.1 i)], a random sample
shall be selected and the articles in the sample shall be inspected for conformance to the requirements
of this document.

8 © IS0 2017 - All rights reserved
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Annex A
(normative)

Designation of supplementary treatments

A.1 General

Passiyation solutions are usually acidic and might contain hexavalent or trivalent chrpmium salts,
together with other salts which can be varied to affect the appearance and hardness§ of the film. Clear,
iridedcent, olive-green and black films on cadmium coating can be obtained by processing in appropriate
solutions. Transparent films can also be obtained by bleaching iridescent filmsGn‘alkaling solutions or
in phogsphoric acid. Table A.1 gives the approximate surface density (mass peruit area) fof each type of
chromate conversion coating when measured in accordance with ISO 3892:

Table A.1 — Chromate conversion coating type, appeararnce and surface density

Coating surfacq density
Type .
Typical appearance PA
Code Name g/m?2

A Clear Transparent, clear tobluish pA<0,5

Ba Bleached Transparent with slight itidescence pa<1,0

C Iridescent Yellow iridéscent 0,5<pa<|,5

D Opaque Olive-green pa>15

F Black Black 0,5<spas|,0
NOTE| Chromate coatings described in this tablé:might not necessarily be specified for the improvement of the adhesion of
paintq and varnishes. All chromate coatings might or might not contain hexavalent chromium ions.
a  Thisis a two-stage process: yellowsiridescent followed by a leaching/sealing solution.

A.2 |Sealing

In orgler to give betteD protection against corrosion, conversion coatings can be post-freated with
sealirjg agents, bysihtroducing organic or inorganic products on to the surface. This operation also
enhances the resistance of the chromate conversion coating to higher temperatures.

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 th¢ chromating
solution:

A.3 Supplementary treatments other than chromium conversion coatings

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

© IS0 2017 - All rights reserved 9
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10

Table A.2 — Supplementary treatments

Code Type of treatment
T1 Application of paints, varnishes, powder coatings or similar coatings materials
T2 Application of organic or inorganic sealants
T3 Application of organic dye
T4 Application of grease or oil, or other lubricants

© ISO 2017 - All rights reserved
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