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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 wark SO collaborates closely with the
International |[Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

International|Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part'2.

The main tagk of technical committees is to prepare International Standards. Draft International Stan@lards
adopted by fthe technical committees are circulated to the member bodies for voting’_Publication gs an
International [Standard requires approval by at least 75 % of the member bodies casting-a vote.

Attention is qrawn to the possibility that some of the elements of this document may be the subject of gatent
rights. ISO shall not be held responsible for identifying any or all such patent rights.

ISO 15726 Wwas prepared by Technical Committee ISO/TC 107, Metallic and other inorganic coafings,
Subcommittge SC 3, Electrodeposited coatings and related finishes.

iv © 1SO 2009 - All rights reserved
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Introduction

Electrodeposited zinc alloy coatings containing nickel, cobalt or iron are significantly more corrosion-resistant
than electrodeposited zinc coatings of equivalent thickness. The alloy coatings are anodic to steel, but less so
than pure zinc. Although originally developed for the continuous coating of steel for the fabrication of
automobile body panels, zinc alloy electroplating processes have become available that are suitable for the

rack and barrel electraplating of individual components

In the
with

and 4
be af

The glloy coatings are often used in combination with chromate conversion/coatings, organic

other

applying organic coatings. Chromate conversion coatings formulated specifically for use with zir
zinc-pickel alloy coatings are available for producing yellow- to bronze-céloured surfaces.

case of zinc-nickel alloys, proprietary acid and alkaline electroplating processes exist-that
ontrolled nickel contents. Zinc-nickel coatings containing either 8 % or 12 % nickel are,most

ield deposits
widely used,

re often considered possible substitutes for cadmium coatings. Zinc-nickel alloy-¢oatings can reportedly

plied by brush electroplating techniques.

sealants and

supplementary treatments to further enhance corrosion resistance, @nd often serve as [the base for
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INTERNATIONAL STANDARD

ISO 15726:2009(E)

Metallic and other inorganic coatings — Electrodeposited zinc
alloys with nickel, cobalt or iron

WARNING — This International Standard may not be compliant with some countries' health and safety
legis]ation, and calls for the use of substances and/or procedures that may be injuriou

adequate safety measures are not taken. This International Standard does not addre
hazafds, safety or environmental matters and

:

resp

envitonmentally acceptable practices and take suitable actions to comply,with any n

inter

1
This

nicke
coati

2

The following referenced documents are indispensable for the application of this documen

refer
docu

ISO 4
of thi

ISO 4
Voca

ISO ?
Revig

ISO
ISO 4
ISO 4

legislation associated with
pnsibility of the user of this International Standard to establish appropriate health

Bcope
nternational Standard covers the requirements for electrodepesited zinc alloy coatings con

ngs and other supplementary treatments.

ormative references

nces, only the edition cited applies. For undated references, the latest edition of th
ment (including any amendments) applies.

064, Metallic and other inorganic coatings — Definitions and conventions concerning the 1
Ckness

080, Metallic and other inorganic coatings — Surface treatment, metallic and other inorgan
bulary

819, Metallic coatings on metallic substrates — Electrodeposited and chemically deposite
bw of methods available for testing adhesion

882, Metallic-and other inorganic coatings — Review of methods of measurement of thickne

518, Metallic coatings — Measurement of coating thickness — Profilometric method

its uj.

to health if

s§q any health

It is the
safety and
ational and

hational regulations. Compliance with this International Standard does not of itself confer
immiinity from legal obligations.

faining either

I, cobalt or iron. It provides a method of designating the electrodeposited coatings, chromafe conversion

t. For dated
b referenced

heasurement

C coatings —

) coatings —

SS

519, Electrodeposited metallic coatings and related finishes — Sampling procedures for

nspection by

attributes

ISO 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 10308, Metallic coatings — Review of porosity tests

ISO 10309, Metallic coatings — Porosity tests — Ferroxyl test

ASTM B117, Standard Practice for Operating Salt Spray (Fog) — Apparatus

©I1SO
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3 Terms and definitions

For the purpose of this document, the terms and definitions in ISO 2064, ISO 2080, ISO 9587 and ISO 9588
apply.

4

41

Inform

ation to be supplied by the purchaser to the electroplater

Essential information

When ordering articles to be electroplated in accordance with this International Standard, the purchaser shall

provide the fellowing-information-in—writing—for-example-inthe-contract or purchase-order—or on-engin
1SHOWHRG—HHeHRaHOR—R-WHHRG—oF—exaiRpe—+h—+h RGO PUFeRas Fae—or—ohR-ehRgih

ering

drawings:

a) the numper of this International Standard (ISO 15726) and the article designation (see Clause 5);

b) the sign|ficant surface to be electroplated, as indicated, for example, by drawings or, by the provision of
suitably fnarked samples and of any surfaces that are not to be electroplated;

c) the natyre, condition and finish of the basis metal if they are likely to affect-the serviceability gnd/or
appearance of the coating;

d) position|type, dimensions and number of unavoidable defects on the surface, such as rack markg, that
can be tplerated (see 6.1);

e) appearahce of the zinc alloy coating, for example as-deposited:or with a chemical conversion cqating
and/or other supplementary treatment (see Clause 5 and 6.1);

Alternatijvely, samples showing the appearance shall be;supplied or approved by the purchaser and|used
for comparison purposes (see 6.1).

f)  type of dhromate conversion coating or supplementary treatment (see 5.6 and Annex B);

Chromate conversion coatings shall only'bé omitted, and alternative conversion coatings and/or |other
supplementary treatments (see Table. 3) or conformal coatings, such as lacquers, applied ovdr the
chromate coating, at the specific request*of the purchaser.

g) require:[ents for minimum thiekness, additional portions of surfaces where the minimum thickness
requirenents apply, adhesion-test and corrosion testing and its performance rating (see 6.2, 6.3, 6.6 and
Annex BJ);

h) the tens|le strength ofthe parts and the requirements for stress- and embrittlement-relief heat treatments
before apd/or after-electrodeposition (see 6.7 and 6.8);

i) method pf porosity testing (see Annex A), and the number and location of acceptable pores (see 6.4);

j) Sampliny IIIUthUdO, abbUptallbU :UVU:O A4 Glly UthUl ;IIO'JUUt;UII IU\.{U;IUIIIUI ItO, ;f d;IIUICIIt fIUIII thUOU iven
(see Clause 7);

k) any other relevant information.

2 © 1SO 2009 - All rights reserved
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Additional information

The following additional information, as relevant, shall also be provided:

a)

b)

5

5.1

any cleaning precautions to be followed (see Note in 6.1);

any special pre- and/or post-plating treatments (see Note in 6.1).

Designation

General

The article designation shall appear on engineering drawings, in the purchase order, in the-cont
detailed product specification. The designation specifies the basis material, the requiréments fo
beforge electroplating, the nominal composition and thickness of the zinc alloy coating, the type of
other| conversion coatings and other supplementary treatments, and the type of heat treatme
susceptibility to hydrogen embrittlement.

5.2

Designation specification

The designation shall comprise the following, in the order given:

5.3

the term “Electrodeposited coating”;

the number of this International Standard, 1SO 15726;

hyphen;

e chemical symbol of the basis metal;
solidus (/);

if relevant, any SR designation (se€ 5:4);

the chemical symbol for the metal or alloy or coating, its composition in parentheses, and
in micrometres (see 5.5), separated by solidi (/) for each stage in the coating sequence in
Ipplication, if more than one;

solidus (/);

if appropriateg, codes designating any supplementary treatments (see 5.6);

ER designation (see 5.7).

ract or in the
[ stress relief
chromate or
nt to reduce

ts thickness,
the order of

if appropriate, codes indicating the type of any supplementary coating (see 5.6), followed by & solidus (/);

The basis metal shall be designated by its chemical symbol, or its principal constituent, if an alloy. For
example: Fe for iron and steel; Zn for zinc alloys; Cu for copper and copper alloys; and Al for aluminium and
aluminium alloys.

The specific alloy may be identified by its standard designation (for example its UNS number or its national or
regional equivalent) placed between the symbols < >, for example Fe<G434000> (see Reference [19]).

NOTE Electrodeposited zinc alloys with nickel, cobalt or iron are most often applied to steel
electrodeposited on other basis metals.

© 1SO 2009 — All rights reserved
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5.4 Stress-relief heat treatment prior to electroplating

Stress-relief heat treatment prior to coating may be required for some basis materials. Brackets shall be
placed around the letters SR, the temperature, in Celsius, and the time, in hours. The temperature shall be in
parentheses after the letters SR; for example [SR(210)1].

5.5 Type and thickness of zinc alloy coating

The electrodeposited zinc alloy coating shall be designated by the chemical symbols given in Table 1 followed
by a number in parentheses giving the composition of the alloy coating within 0,5 % mass fraction (w),
followed by a number giving the minimum local thickness of the coating, in micrometres. For example,
ZnNi(12)5 dgsignates a zinc alloy coating containing 12 % nickel that is 5 ym thick.

Table 2 give$ typical thickness values specified for zinc alloy coatings deposited on steel, as guidance.

Table 1 — Symbols for electrodeposited zinc alloys with nickel, cobalt'oriron

Typical composition Composition range
Type of allpy coating Symbol w w
% %
Zinc-fickel ZnNi 12 nickel, balance zinc 6 to 18 nickel, balance zinc
8 nickel, balance zinc
Zinc-¢obalt ZnCo 1,0 cobalt, balance zinc 0,3 to 1,2 cobalt, balance zing
Zinctiron ZnFe 0,5 iron, balance zinc 0,3 to 1,0 iron, balance zind|

Table 2 — Typical minimum local thickness of zinc alloy coatings on steel

Thickness
pm
ZnNi ZnCo ZnFe
5 6 6
8 12 12
10 18 18
NOTE Proprietary acid @ndvalkaline processes exist from which zinc-nickel alloy coatings containing 8 % and| 12 %

mass fraction phickel can beelectrodeposited. Suppliers of proprietary processes provide information on how to contfol the
nickel content|of the coating'[see 4.1 k)].

5.6 Chromate conversion coatings and other supplementary treatments

The type of chromate conversion coating (see ISO 4520) and other supplementary treatments shall be
designated by the symbols given in Table 3.

Chemical conversion coatings that do not contain hexavalent chromium, such as trivalent chromium, or are
chromium-free are commercially available. All forms of chromate conversion coatings, alternative conversion
coatings or substitutes, with the exception of phosphate coatings, that may be used shall meet the corrosion
requirements given in this International Standard. Conversion coatings containing trivalent chromium are
available for all codes. However, the surface appearance of these substitutes may be different from those
produced with hexavalent chromium-conversion coatings. The tables in this International Standard reflect
the requirements and products that have been used and accepted universally in practice over several
decades by producers, purchasers and users in the metal finishing industry [see 4.1 f)].

4 © 1SO 2009 - All rights reserved
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Table 3 — Symbols for chromate conversion coatings and other supplementary treat
Symbol Description
A Clear or transparent (blue-bright)
C Iridescent yellow
F Black
T2 Organic sealants applied over A, C or F

ments

NOTH
have

5.7

Heat
hydrg

ER, fhe temperature, in Celsius, and the time, in hours. The temperature shall be in parenthe

letter

When heat treatment for stress-relief or hydrogen-embrittlement-reliefpurposes is specified, the

shall

5.8

EXAN
convg

EXAM
conveg
desig

EXAN
coatin
(F), a
desig

6 |

Chromate conversion coatings speciically formulated for use with zinc-cobalt and zinc-nickel
been developed to achieve yellow- to bronze-coloured surface finishes.

Hydrogen-embrittlement-relief heat treatment after electroplating

treatment requirements, after electroplating, to reduce the susceptibility<of* high-stren
gen embrittlement may be required in certain applications. Brackets shall be placed arou

5 ER; for example [ER(200)12].

appear in the designation as shown in Example 3 in 5.8.

Examples of coating designations

rsion coating that is iridescent yellow (C) has the following designation:
Electrodeposited coating ISO 15726 - Fe/ZnNi(10)8/C

PLE 2 A coating 5 uym thick containing 8 % nickel, balance zinc, on steel, with a supplemen
rsion coating that is colourless (blue bright) and that has received a subsequent organic sealant ha
hation:

Electrodeposited coating ISO 15726 - Fe/ZnNi(8)5/A/T2
PLE 3 A coating o high-strength steel that is stress-relieved at 190 °C for 1 h before electrg
g 5 pm thick containing™1,0 % cobalt, balance zinc, with a supplementary chromate conversion coatir
nd that is heat-treated)yat 200 °C for 6 h after coating to minimize the risk of hydrogen embrittlement ha

hation:

Electrodeposited coating ISO 15726 - Fe/[SR(190)1]/ZnCo(1)5/F/[ER(200)6]

Requirements

alloy coatings

th steels to
d the letters
ses after the

requirements

PLE 1 A coating 8 ym thick containing 10 % nickel, ‘balance zinc, on steel (Fe), with a supplementary chromate

tary chromate
5 the following

plating with a
g that is black
s the following

6.1

Appearance

The coating on the significant surfaces of the product shall be smooth and free of visual defects such as
blisters, pits, roughness, cracks, flaking, burned deposits, and non-coated areas. The boundaries of
electroplating that cover only a portion of the surface shall, after finishing as indicated in the drawings, be free
of beads, nodules, jagged edges and other detrimental irregularities. Imperfections and surface conditions of
the basis metal (scratches, pores, roll marks, inclusions) that persist in the finish despite the observance of

good

metal finishing practices shall not be cause for rejection.

Approved samples of artefacts shall be used for comparison purposes to control the final appearance of the
coating [see 4.1 c)].

©I1SO
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Electrodeposited finishes generally perform better when the substrate over which they are applied is smooth
and free from deep scratches, torn metal, pores, inclusions and other defects. It is recommended that the
specifications that cover the unfinished product provide limits for these defects. A metal finisher can often
remove defects through special treatments such as grinding, polishing, abrasive blasting, and special
chemical treatments. However, these are not normal treatment steps [see 4.2 a) and 4.2 b)].

NOTE Zinc alloy coatings are commonly used in automotive applications where subsequent forming, bending and
crimping operations are commonly performed. These operations will necessarily detract from the performance of coatings.
Some cracking of coatings may be unavoidable.

Flaking of the coating after the operations described in the Note above shall be cause for rejection.

6.2 Thickhess
The coating thickness specified in the article designation shall be the minimum local thickness- Thé minjmum
local thickneps of an electrodeposited coating shall be measured at any point on the significant surfacé that
can be touchled by a ball of 20 mm in diameter, unless otherwise specified.

The minimum local thickness of the zinc alloy coatings shall be measured by one of the methods given in|A.1.

NOTE V4driations in the minimum local thickness from point to point on an article,.and from article to article in a
production lot| are intrinsic to electroplating. If all the articles in a production lot are to"meet minimum local thigkness
requirements, the average coating thickness of the entire production lot will be greater than the specified minimum.

6.3 Adhesion

The coating $hall withstand normal handling and storage conditiens without chipping, flaking, or other cqating
damage, and shall conform to the minimum requirements given,in A.2.

It is the responsibility of the electroplater to ensure that‘the method for surface preparation used prjor to
electroplating results in a surface capable of meeting the’requirements of this subclause [see 4.1 ¢)].

6.4 Porogity

The porosity|shall be measured by one of.the methods in A.3. The specific test method to be used, and the
number and [ocation of acceptable pores, shall be specified by the purchaser.

6.5 Composition of coating

The composjtion of the coating shall be verified by atomic absorption spectrophotometry (AA), indugtively
coupled plasma (ICP), directly coupled plasma (DCP), or any other method with a measurement uncertaipty of
less than 10 % determingd on standard reference materials.

6.6 Corrorion performance in neutral salt spray

Corrosion performance of the coated parts shall be evaluated by exposure to neutral salt spray testing in
accordance with ASTM B117. Annex B gives the minimum number of hours during which the coating should
withstand corrosion after continuous exposure to neutral salt spray. The requirements for corrosion
performance shall be specified by the purchaser [see 4.1 g)].

The time to zinc alloy coating corrosion given in Table B.1 is for rack-processed parts. For parts processed in
barrels, the time to zinc alloy coating corrosion will be less.

NOTE The duration and results of artificial atmosphere corrosion tests may bear little relationship to the service life of
the coated article and, therefore, the results obtained are not to be regarded as a direct guide to the corrosion resistance
of the tested coatings in all environments where these coatings may be used.

6 © 1SO 2009 - All rights reserved


https://standardsiso.com/api/?name=01912749f9ddedc57c300cb306ab8b2d

6.7

ISO 15726:2009(E)

Stress-relief heat treatments

Steel parts that have an ultimate tensile strength equal to or greater than 1 000 MPa (31 HRc) 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, according to the procedures and

class

es of ISO 9587 [see 4.1 h)], unless otherwise specified by the purchaser.

Steels with oxide or scale shall be cleaned before application of the coatings. For high-strength steels, 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 operations. The possibility of overheating
should be considered in the case of mechanical cleaning of high-strength steel with a tensile strength greater

than

6.8

Steel
surfa
proce

Elect
hydrg

The

ISO 1
meas
purch

Sam

Hydrogen-embrittlement-relief heat treatments
parts having an ultimate tensile strength equal to or greater than 1 000 MRa/(31 HRC
ce-hardened parts, shall receive hydrogen-embrittlement-relief heat treatment accor

dures and classes of ISO 9588, unless otherwise specified by the purchaser [see 4.1 h)].

foplated springs or other parts subject to flexure shall\~not be flexed
gen-embrittlement-relief heat treatment is carried out.

effectiveness of the hydrogen-embrittlement-relief treatement\shall be determined in acc
0587 for testing threaded articles for residual hydrogen-relief heat treatement and with |9

uring the relative, diffusible hydrogen concentration..in" steels, unless otherwise sped
aser.

sampling

ling plans are described in ISO 4519 and shall be used as a basis for agreement [see 4.1 j)].

, as well as
ding to the

before the

brdance with
O 15724 for
ified by the
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Annex A
(normative)

Thickness, adhesion and porosity tests

A.1 Thickness tests

Thickness of| electrodeposits shall be determined using an appropriate method from those listed in 1ISO

B882.

Examples of] these methods are ISO 1463, 1ISO 2177, 1SO 2178, ISO 3497, 1SO 3543, 1SO 3868,1S0(4518
and ISO 922. Other thickness measurements may be used if it can be demonstrated that the measurgment

uncertainty ig less than 10 %.

A.2 Adhesion test

Adhesion shall be determined using one or more of the methods described in IS©2819. Any flaking or pgeling

shall constitute failure.

A.3 Porosity tests

Porosity in the coating on iron or steel shall be determined using the ferroxyl test described in 1SO 1
Porosity on qther basis metals shall be determined using a suitable method as described in ISO 10308.

D309.

© 1SO 2009 - All rights reserved
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(normative)

ISO 15726:2009(E)

Corrosion performance of zinc alloy coatings with chromate conversion
and other supplementary treatments on steel in neutral salt spray

The corrosion performance of zinc aIon coatings with chromate or other conversion coatlngs and other

supplementary described in
ASTM B117 Table B.1 gives the minimum number of hours of contlnuous exposure that a_properly applied
coating should withstand. The data in the table have been compiled from the references |given in the
Bibliqgraphy and are plotted in Figures B.1, B.2 and B.3. (see also 5.6).
Table B.1 — Time to basis metal corrosion and corrosien
of typical zinc alloy coatings on steel in neutral salt'spray
Minimum time to basis metal corrosion [\Minimum time to zinc plloy coating
(red rust) corrosion (white cprrosion)
Symbols for conversion h h
{ing/ | t treat t
coajing’stupplementary freatmen ZnNi (12 % Ni) alloy coating thickness
Rack-electrodeposjted parts
5 um 8 um 10 ym
A 480 600 720 120
C 504 720 840 240
F 504 720 840 240
AIT2 624 840 840 240
C/iT2 624 840 1080 360
F/T2 624 840 1080 360
ZnCo (1 % Co) alloy coating thickness
Rack-electrodeposjted parts
6 um 12 ym 18 um
120 240 408 48
C 240 408 504 192
F 240 480 504 192
AT2 336 336 504 350
C/iT2 336 504 600 360
F/T2 336 504 600 360
ZnFe (1 % Fe) alloy coating thickness
Rack-electrodeposited parts
6 um 12 ym 18 ym
A 480 552 696 216
F 696 744 792 312

©I1SO
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Figure B.1 — Corrosion performance of zinc-nickel alloy coatings (12 % Ni) in neutral salt spray
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Figure B.2 — Corrosion performance of zinc-cobalt alloy coatings (1 % Co) in neutral salt spray
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