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INTERNATIONAL STANDARD

1SO 2082-1986 (E)

Metallic coatings — Electroplated coatings of cadmium

on iron or steel

0 Introduction

This Interfjational Standard specifies a range of electroplated
coatings of cadmium for the protection of iron and steel against
corrosion yinder various service conditions.

The surfage condition of the basis metal is not specified in this
Internatiorjal Standard.

CAUTION — Cadmium vapour is toxic by inhalation. Dur-
ing heat [treatment, therefore, all precautions must be
taken to ensure that no person is exposed to it.

Because ¢f its toxicity, cadmium should not be employed
as a coating for any object likely to come into contact
with food or beverages. Attention is also drawn to the
danger afising from welding, soldering or heating of
cadmium|as its vapour is toxic.

Attention Js drawn to the fact that electroplated cadmium is
more read|ly soldered than electroplated zinc.

Chromate | conversion coatings give additional protection
against cofrosion and may only be omitted-at the specific re-
quest of the purchaser. The types of chromate coating which
can be produced on electroplated cadmium coatings are
described |[more fully in I1ISO 4520.) Cadmium-electroplated
articles to pe painted may require‘alternative treatment such as
phosphating to provide good adhesion.

Cadmium-plated articles aré subject to attack by certain organic
materials, for example-cardboard, wood or certain electrical in-
sulating npaterials_which emit reactive vapours. Cognizance
should be taken of-this fact when articles are packed, stored or
transportef.

b) to close-coiled springs;
c) for other than protective-or decoratiy

It includes information to be supplied by the

e purposes.

purchaser to the

electroplater and requirements for heat treatment, both before

and after electroplating:

The coating thickness that can be applied
ponents may be'limited by dimensional requir|
class or fit_Attention is drawn to 1SO 4042, W

o threaded com-
ements, including
hich specifies the

maximum, thicknesses that can be applied to [standard threads.

2." References

ISO 1463, Metallic and oxide coatings —
coating thickness — Microscopical method.

ISO 2064, Metallic and other non-organic ¢
tions and conventions concerning the
thickness.

ISO 2177, Metallic coatings — Measure
thickness — Coulometric method by anodic

1ISO 2178, Non-magnetic coatings on magn
Measurement of coating thickness — Magné

Measurement of

batings — Defini-
measurement of

ment of coating
dissolution.

btic substrates —
tic method.

1SO 4042, Threaded components — Electropfated coatings .V

ISO 4518, Metallic coatings — Measure
thickness — Profilometric method.

ISO 4519, FElectrodeposited metallic coat

ment of coating

ings and related

finishes — Sampling procedures for inspecti

It is essential that the purchaser states the classification
code. Merely to ask for cadmium electroplating to be
carried out in accordance with ISO 2082 without this
information is insufficient.

1 Scope and field of application
This International Standard specifies requirements for electro-

plated coatings of cadmium on iron or steel except for coatings
applied:

a) to sheet, strip or wire in the unfabricated form;

1) At present at the stage of draft.

ISO 4520, Chromate conversion coatings on
and cadmium coatings.

3 Definitions

pn by attributes.

electroplated zinc

3.1 significant surface: The part of the article covered or to
be covered by the coating and for which the coating is essential

for serviceability and/or appearance.

(Definition taken from I1SO 2064.)
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3.2 local thickness: The mean of the thickness
measurements, of which a specified number is made within a
reference area.

(Definition taken from ISO 2064.)

3.3 minimum local thickness: The lowest value of the
local thicknesses found on the significant surface of a single
article.

(Definition taken from 1SO 2064.)

6.2 Classification code
The classification code comprises:

a) the chemical symbol, Fe, for the basis metal (iron or
steel), followed by an oblique stroke;

b) the chemical symbol for cadmium, Cd;

c) a number indicating the minimum local thickness, in
micrometres, of the cadmium coating;

4 Basis meta

This International §
the surface conditi
with cadmium, bu

tandard does not specify requirements for
bn of the basis metal before electroplating
agreement should preferably be reached

between the intethed parties that the surface finish of the

basis metal is not t
the serviceability of
tory.

0 rough to prevent the appearance and/or
the cadmium coating from being satisfac-

5 Information to be supplied to the

electroplater

The following infor

a) the numbgr

1SO 2082;

ation shall be supplied to the electroplater:

of this International Standard, i.e.

b) the classification code (see clause 6);

c) the significant surface indicated, for example, by draw-

ings or by the

ovision of suitably marked samples;

d) the nature gnd surface condition and finish of the.basis

metal (see clau
e) if appropria

f) requirement

4);
e, the surface appearance of.-the coating;

5 for any heat treatmentsbefore and after

electroplating (sge clause 7);

g) the type of
clause 9); it sH
coatings can o
coatings applied

h) sampling an

i) any special r

ichromate or other_conversion coating (see
ould be noted,that chromate conversion
hly be omitted,{ or alternative conversion
, at the specific request of the purchaser;

d inspection requirements;

pguirements for, or restrictions on, prepara-

tion and electroj

Dlating (see clause 7)

d) it appropriate, symbols indicating the preseIce, and
class and designation (if required), of a chramatg conver-
sion coating (see 1SO 4520).

A typical example is Fe/Cd 8 c 2A where,.additionally:
c refers to the chromate conversion coating;

2 is the class of the chromate conversion coating;

A is the designation of the chromate conversion|coating.

6.3 Coatings appropriate to service condition and
service life

Table 1'shows the coating classification code and finimum
local thickness (see 9.2) of cadmium after chromate treatment,
if cdrried out, and an indication of their relationship tp service
conditions and to service life.

Table 1 — Coatings of cadmium on iron or steel —
Coating classification code, minimum local thigkness,
service condition and service life

Service condition Classification Minimum local
or service life’ code thicknesss (um)
. . Fe/Cd 5* 5
Increasing severity Fe/Cd 8* 8
of stfarl\./flce con'dltc;on Fe/Cd 12*1 12
or of life require Fe/Cd 25* o5

NOTE — Attention is drawn to the warning given in the fourth
paragraph of the Introduction regarding the toxicity of cadmium.

* Followed by the appropriate symbol of ISO 4520 for the|chromate
conversion coating, when present. Details of any other cpnversion
coating shall be given separately.

6 Service conditions, service life, and
classification code

6.1 Effect of service conditions and

service life

The thickness of cadmium coating required depends upon the
severity of the service conditions and on the service life re-
quired. Class Fe/Cd 5 (see 6.2) is recommended only for dry,
indoor conditions. As the service conditions become more
severe and/or the life required increases, coatings with greater
cadmium thickness shall be specified.

T Itis recommended that coatings with classification codes Fe/Cd 12
and Fe/Cd 25 should receive a coloured, class 2, chromate conversion
coating (see ISO 4520).

7 Heat treatment

7.1 General

Heat treatment as specified in 7.3 and 7.4 shall be performed on
certain basis metals to reduce the risk of damage by hydrogen
embrittlement. In all cases, the duration of heat treatment shall
commence from the time at which the whole of each part
attains the specified temperature.
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Parts made from steels with maximum specified tensile
strengths greater than 1 050 MPa* (corresponding hardness
values approximately 34 HRC, 340 HV or 325 HB) and surface-
hardened parts will require heat treatment. Preparation involv-
ing cathodic treatments in alkaline or acid solutions shall be
avoided.

NOTES

1 The selection of electroplating solutions with high cathodic efficien-
cies, for example fluoroboric solutions, is recommended for steel com-
ponents with tensile strengths greater than 1 450 MPa (corresponding
hardness values approximately 45 HRC, 440 HV or 415 HB).

1SO 2082-1986 (E)

Table 3 — Heat-treatment conditions for stress relief
before electroplating (excluding surface-hardened parts)

Maximum specified tensile

strength, R, ., Temperature Time
MPa °C h
Ry max < 1050 None required -
1050 < Ry max < 1450 190 to 220 1
1450 < Ry, max < 1800 190 to 220 18
1800 < Ry, max 190 to 220 24

2 The use |of brightening agents in the electrolyte is not recommen-
ded when |electroplating steel components of maximum tensile
strength grdater than 1 050 MPa (corresponding hardness value ap-
proximately [340 HV).

7.2 Categorization of steels

7.2.1 With the exception of surface-hardened parts (see 7.3.2
and 7.4.2) the heat-treatment conditions shall be selected on
the basis pf the specified maximum tensile strength. Steels
shall be c3tegorized according to specified maximum tensile
strength agcording to table 2. If the steel specification is only in
terms of | minimum tensile strength, the corresponding
maximum pensile strength shall be determined from table 2.

Table 2|— Categories of steels and maximum tensile
strengths corresponding to specified minimum
tensile strengths
Strengths in megapascals

Minimum specified tensile
stiength, R i

Corresponding maximum
tensile strength, R ;-1.x

Ry min < 1000 Ry max < 1050
1000 K Roymin < 1400 1050 < Riymax < 1450
1400 K Ry min < 1750 1450 <-Riimax < 1800
1750 K R, min 1800-K Ry, max

7.2.2 If heither the maximum,-nor the minimum tensile
strength ii_‘specified for the-steel, Vickers hardness values of

340, 440 and 560 HV shall)be’regarded as equivalent to max-
imum tengjle strengths of-1 050, 1 450 and 1 800 MPa, respec-
tively, and these strengths shall be used to select the heat-
treatment jconditions:

7.3 Stress_relief before electroplating

7.3.2 Surface-hardened parts shall be heat [treated at 130 to
150 °C for not less than 5 h or for shaorter periods at higher
temperatures if the resulting loss of, surfaceg hardness of the
substrate is acceptable.

7.3.3 If stress relief is given)after shot peerfing or other cold
working processes, the temperature shall not exceed 220 °C.

7.4 Hydrogen embrittlement relief after
electroplating

7.4.1 Thedreatment given in table 4 shall bg used, except for
surface-hardened parts, and shall be carried out as soon as
possible’and in any case not later than 4 h after electroplating
apdbefore any chromate treatment.

7.4.2 Surface-hardened parts shall be heat|treated at 190 to
220 °C for not less than 2 h but otherwise a$ in 7.4.1.

7.4.3 Other temperatures and durations may be specified and
used if they have been shown to be effective for the particular
part, and are acceptable to the purchaser. However, parts shall
not be heat treated above their tempering tefnperature.

Table 4 — Heat-treatment conditions for hydrogen
embrittlement relief after electroplating (excluding
surface-hardened parts)

Maximum specified tensile .
strength, R,, ., Temperatyre Time
MPa °C h
R max < 1050 None requifed —
1050 < Ry, max < 1450 190 to 22D 8
1450 < R, max < 1800 190 to 22D 18
1800 < R, max 190 to 22D 24

7.3.1 The conditions given in table 3 are recommended, ex-
cept for surface-hardened parts, if the purchaser requires the
parts to be stress relieved before electroplating, although dif-
ferent conditions, namely suitable combinations of shorter
periods at appropriate higher temperatures, may be used if they
have been shown to be effective. The heat treatment shall be
carried out before the commencement of any preparation or
cleaning treatment using aqueous solutions.

* 1MPa = 1 N/mm2

8 Sampling

A random sample of the size required by 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 ISO 4519.


https://standardsiso.com/api/?name=2c50f1ee1eb1eba4da7c533b75b1c669

ISO 2082-1986 (E)

9 Coating requirements

9.1 Appearance

Over the significant surface, the electroplated article shall be
free from clearly visible plating defects such as blisters, pits,

roughness, cracks or unplated areas other than those arising
from defects in the basis metal, On articles where a contact

Leecis MASIS TNICWaE ST ULITO ViU d LUNwav

mark is unavoidable, its position shall be the subject of agree-
ment between the interested parties.

The articles shall be clean and free from damage. If necessary,

In case of dispute, use the method specified in ISO 2177,
except for articles having a significant surface of less than
100 mm2, when the method specified in 10.1.2 shall be used.

=-‘ +ha fem e oo b A Mn“ dhan malaracammian 111N 14A00)

Tine bGGullga are rougn or mat ne lIlIbIUbbUplbdl IOV 1400])
and profilometric (ISO 4518) met hods may give unreliable
results, and magnetic methods may give measurements which
are somewhat greater than those obtained on smooth coatings
of the same mass per unit area.

NOTE — Prior to the use of the method spemfle

necessary to remove the chromate or ot

. Q
33

her ¢ atin g usmg a

a sample showing(the required finish shall be supplied or ap-
proved by the purg¢haser.

At

NOTE — Heat treatinent may cause a siight duliness to the coating
appearance.

9.2 Thickness|of ¢

LA S

9.2.1 Minimum Jocal thickness

The minimum local thickness requirement of the cadmium
coating, as indicat¢d by the classification code (see table 1), or
which is otherwise|designated, shall apply to those portions of
the significant surface that can be touched with a ball 20 mm in
diameter. The minjmum local thickness requirement shall also
apply to additiongl portions of the significant surface if
specified by the pyrchaser.

9.2.2 Thickness|of coating on small articles
In the case of articr: having a significant surface area less than
100 mm2, the minijmum local thickness shall be deemed to-bée

the minimum valug of the average thickness determined by the
method specified ip 10.1.2.

9.3 Adhesion

The coating shall ¢ontinue to adhere to the\basis metal when
subjected to the tgst specified in 10.2.

9.4 Applicatiop of conversion’coatings

Conversion coatings, particularly chromate coatings, enhance
the corrosion resistiance of electrodeposited cadmium coatings,
and chromate corjversion coatings may only be omitted, or
replaced by other onversnon coatings, at the specific request

very—nild abﬁmwo—b«—m-peele-d—te«ige(ed-ehnjna In the
case of heavy conversion coatings, the results will, (thgrefore, be

slightly low.
10.1.2 Measurement of thickness on small arti¢les

10.1.2.1 Procedure

In the case of articles having'a_significant surface of|less than
100 mm?2, take a sufficientnumber of articles to give p mass of
coating of not less than 100 mg. If the article is off complex
shape, an area shalle)agreed between the interested parties.
Weigh the articles;¢to the nearest milligram, and strjp off the
cadmium coating‘at room temperature using one of|the solu-
tions specified.in 10.1.2.2.

WARNING — Stripping solutions a) and b) have hazards
associated with them and the precautions given in
10.1.2.2 should be carefully observed.

Rinse the articles in running water, if necessary brlishing to
remove any loose dark deposit [of antimony when using solu-
tions a) or b)] from the surface, dry carefully and|reweigh,
noting the loss in mass. Calculate the thickness, d, in
micrometres, of the cadmium coating from the equation

m x 103
d=———
Aeo
where
m is the loss in mass, in milligrams;

A is the area, in square millimetres, of the surfjce under
examination;

of the purchaser.
produced on electrodeposited cadmium coatings are described
more fully in 1SO 4520 (see also 6.3).

10 Test methods
10.1 Thickness

10.1.1 Measurement of local thickness

Methods which are suitable for the measurement of many
cadmium coatings on steel are specified in ISO 1463, IS0 2177,
ISO 2178 and 1SO 4518.

© s the density, in grams per cubic centimetre, of the cad-
mium coating, normally 8,6.

10.1.2.2 Examples of suitable stripping solutions

WARNING — Antimony trioxide (Sb,03) dissolved in
hydrochloric acid and antimony trichloride (SbCl3) are
poisonous. Avoid contact with the skin.

Stibine (SbH3), which is a very poisonous gas, may be
released during the stripping process when using either
solution a) or b), and stringent precautions should be
taken to avoid breathing it. Carry out the stripping pro-
cess in a fume cupboard.
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