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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.
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Introduction

This

document has been developed in order to meet the global need for a definition of the requirements

and tests that enable characterization of coatings applied by vapour phase deposition to watch-cases
and their accessories.

It defines the terms used in connection with the main vapour phase deposition processes, and presents
the requirements relating to the appearance and strength of the deposited coatings, as well as their

resis

tance to physical and chemical attack. On the conclusion of an agreement between the customer

and the supplier, some latitude is left as to the choice of standard test methods and determination of

riaklalinast o o1
acc tauu. uuut varacs:

This| document defines a simple structure, which facilitates identification of the base material,
the dleposited coatings and their thickness, in order to give information to consumers. It advises

mani

To p
acce;s
mini

i1facturers to provide these indications in the documents supplied with the watch.

otect the consumer, this document stipulates the conditions for markifg watch-casgs and their
sories, as well as the required compliance with ISO 3160-1, which~specifies the thlickness and
mum gold content for gold alloy coatings.
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Watch-cases and accessories — Vapour phase deposited
coatings

1 Scope

This document specifies the general requirements and test methods for hard coatings obtained

by v

corrgsion resistance, and/or to offer protection against contact-allergy. It is applicable.to

and

2
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EN1
partd
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ccessories.

ormative references

following documents are referred to in the text in such a way that some or all of t
fitutes requirements of this document. For dated references, onlyothe edition cited
ted references, the latest edition of the referenced document (in¢luding any amendme

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

160-1, Watch-cases and accessories — Gold alloy coverings — Part 1: General requiremej

B160-2, Watch-cases and accessories — Gold allgy” coverings — Part 2: Determination
hess, corrosion resistance and adhesion

654, Colours of gold alloys — Definition, range of colours and designation
227, Corrosion tests in artificial atmgspheres — Salt spray tests
3160, Watch cases and accessories’— Tests of the resistance to wear, scratching and imp

p7874, Metallic and other inorganic coatings — Electrodeposited gold and gold alloy
Fical, electronic and engineering purposes — Specification and test methods

B11, Reference test method for release of nickel from all post assemblies which are inserted
of the human body~and articles intended to come into direct and prolonged contact with

2472, Methéd-for the simulation of wear and corrosion for the detection of nickel 1
d items

Terms and definitions

d wear and
watch-cases

heir content
applies. For
hts) applies.

ted coatings

hts

of fineness,

Hcts
coatings for
into pierced
the skin

release from

For the purposes of this document, the following terms and definitions apply.

[SO and IEC maintain terminological databases for use in standardization at the following addresses:

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

31

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

vapour phase deposited coating

coating that is deposited by the transfer of atoms from a source to the substrate through vapour phase
Note 1 to entry: The transfer can be purely physical (PVD: physical vapour deposition) or can be done through

chemical reaction (CVD: chemical vapour deposition). The gas phase transfer can be used to form chemical
compounds like ceramics, by injecting a reactive gas.

© IS0 2017 - All rights reserved


https://www.iso.org/obp
http://www.electropedia.org/
https://standardsiso.com/api/?name=dad030100f0d48b68c7c28f2a6298506

ISO 16253:2017(E)

3.2

ion plating

coating process in which the substrate and the growing layer are continuously receiving impacts of
energetic particles, usually ions from the plasma of a glow discharge, accelerated toward the biased
substrate

3.3

sputtering

coating process in which atoms ejected from a target (cathode) surface by the impacts of gaseous ions
from the plasma of a glow discharge, are deposited on to the substrate

34
hard coating
coating withj a hard material such as titanium nitride (TiN) or titanium carbide (TiC) having & hardness
value of more than 1 000 HV (Vickers hardness)

4 Requirements
4.1 Coating

4.1.1 Appearance of coating

The appearance of the coating shall be tested according to the smethod and conditions specifigd in
Annex A. The coating on the significant surface of the coated itenishall be free from harmful defedts or
from any sign of a defect which is detrimental to usage, such-&s coating peel-off, irregular colour [tone,
roughness, ¢racks, pits, exposure of base material and any permanent stain.

4.1.2 Thi¢kness of coating

The thickneps of the coating is specified accordingto agreement between the customer and the supplier.
The thickneps of the coating shall be tested acearding to one of the methods given in 5.3 and the copting
thickness afjthe significant surface shall comply with the specified thickness.

4.1.3 Adhesion of coating

The adhesion of the coating shall(be tested according to one of the methods given in 5.4 and the copting
shall be fred from such signs of defective adhesion as peeling or blister.

4.1.4 Corrosion resistatice of coating

The corrosi¢n resistance of the coating shall be tested according to one of the methods given in 5.% and
shall comply with-the specified criteria, when the corrosion resistance is specified.

4.1.5 Hard#ess-ofcoating

The hardness of the coating shall be tested according to one of the methods given in 5.6 and shall
comply with the specified value, when the hardness of coating is specified.

4.1.6 Wear resistance of coating

The wear resistance of the coating shall be tested according to one of the methods given in 5.7.1 and
shall comply with the specified criteria, when the wear resistance is specified.

Considering the very small thickness of the coating, a certain degree of wear of the edges can be
considered as acceptable; whereas wear, change of colour or of appearance of the flat or rounded sides
(with a large radius), is not acceptable.

2 © IS0 2017 - All rights reserved
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Where parts are coated with a thin layer of gold, the wear resistance test can reveal a change in colour,
whose criteria for acceptance should be defined between customer and supplier.

4.1.7 Nickel release

Where the base material or coated parts are likely to release nickel, the test specified by EN 1811 shall
be applied to them along with the previous test of corrosion and wear defined by EN 12472 (see 5.7.2).

4.1.8 Colour of coating

The colour of the coating shall be measured before and after the wear resistance test, according to the
metHod given in 5.8, and shall comply with the specified value, when the colour is specified.

4.2 | Base material, processes and coatings

It is recommended to customers and suppliers to indicate the base material,|the proceqses and the
coatings, using Annex B.

4.3 | Underlayer
If th¢ substrate requires the deposit of an underlayer or barrie; its characteristics shall be verified

before applying a vapour phase deposited coating, according td.the existing standards.

5 Test methods

5.1 | Test samples

Samples for testing shall be issued from.the regular production batch. If it is not| possible, a
repr¢sentative sample shall be prepared front the same base material as the product and tieated in the
samg production batch.

5.2 | Visual inspection

The yisual inspection shall comply with the test method and test conditions specified in Arjnex A.

5.3 | Thickness measurement
The neasurement-of the coating thickness can be made using one of the methods specified i} ISO 3160-2.

In cdse of digpute, the measurement of a metallographic section examined by means of a scanning
electfron micrescope shall be the reference.

5.4 | Adhesion test

The adhesion of the coating shall be tested using either one of the test methods specified in ISO 3160-2
or ISO 27874 or ISO 2819, or the scratch test specified in Annex C. The method and the test conditions
shall be agreed upon between the customer and the supplier.

NOTE As the scratch test can be influenced by the nature of the base material, the thickness and the stresses

in the coating, this test is more appropriate for carrying out comparisons of the adhesion between layers made
under the same conditions.

5.5 Corrosion resistance test

The corrosion resistance shall be tested using one or several of the corrosion resistance test methods
described in ISO 9227 for the neutral salt spray test and in ISO 3160-2 for the synthetic perspiration

© IS0 2017 - All rights reserved 3
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test and the porosity test. The choice of test method and test conditions shall be agreed upon between

the custome

r and the supplier.

5.6 Hardness test

The hardness test shall be carried out on the surface coating using the Vickers or Knoop method.
The load applied to the indenter shall be set so as to produce a depth of indentation in the coating of
approximately 10 % of the coating thickness, to avoid any influence of the substrate. As an alternative,
the nanoindentation method (i.e. Berkovitch indenter) can be used. The choice of test method and of
test conditions shall be made by agreement between the customer and the supplier.

5.7 Wear]

571 Wea

The wear rd
that both p
conditions |

5.7.2 Tes

If the measyirement of nickel release is necessary or required, the eoated items shall be submitt

the tests sp
measureme

Alaboratory

For the supq
assessment

5.8 Meas

If a measur
coating and

The colour (
not, the colg

6 Identi

6.1

It is recomn

Identlification

resistance tests

r resistance test in relation with the decorative aspect of the coating

sistance shall be tested, applying one of the methods specified in ISO 23160, or a me
arties, the customer and the supplier, can recognize as significant. The choice of
hall be agreed upon between the customer and the supplier.

s for the simulation of wear and corrosion

ecified in EN 12472 for the simulation of two years’ wear and corrosion, followed b
ht of nickel release.

rvision of current production of coated itens, the test described in 4.1.7 is suitable fq
pof nickel release after the test specified in"EN 12472.

urement of colour

bment is required, a spectrocolorimeter shall be used to measure the colour of the
of the decorative gold alloy*coating on top of it.

f the gold alloy coating'shall be selected from the standard colours defined in ISO 86
ur shall be specified ‘using chromatic coordinates.

fication and'marking on the product

hended that the base material and the coating(s) be identified in the documents sup

r approved by the customer and the supplier shall‘carry out the tests according to EN 12

thod
test

bd to
y the

472.

r the

hard

64. If

plied

with the prd

Hnrf' inordertoinform the consumer. The identification Cycfnm shallhe P]nar]y nvp]'

ined

to the users.

For the marking on watch-cases and accessories, see 6.2.

The identification shall be based on the structure a - b/c d/e f and on the following symbols and

abbreviations:

a indicates the type of deposit process;

b indicates the type of base material;

C indicates the type of coating;

d indicates the minimum thickness of the coating, in micrometres;

e indicates the type of additional decorative coating;
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indicates the minimum thickness of the additional decorative coating, in micrometres.

Examples of deposit processes:

— 1

p: Ion Plating

— SP:  Sputtering

— CVD: Chemical Vapour Deposition

Examples of base materials:

Elemlental symbols shall be used to indicate the type of base material when jtis‘a metallic g
accepted symbols for alloys are used when basic material is an alloy. Inthe other cases, t

sym

EXAN
coatg
recei

q

— 1

6.2

The marking of the type of coating process,the base material and the hard coating may be i

on wi
nake|

The 1
the i

EXAN
and f

q

— 1

CQ CQearina] 4o 1 (QLICQ 1 10
O, OUAIITITSS SLETI [OUO Lall DT UsStU)

3-b/c

s: Brass

i: Titanium and its alloys

ol of the major element shall be used.

PLE Information shown on the documents supplied with a watch having a stainless st
d with a minimum thickness of 2 um of titanium nitride (TiN)deposited by ion plating (IH
bed in addition a layer of minimum 0,1 pm of gold (Au) by the same process.

L —-b/cd/ef
P - SS/TiN 2um/Au 0,1 pm

Marking on the product

atch-cases and accessories. The lettéers shall have a minimum height of 0,8 mm for leg
d eye.

marking shall be based on the same symbols and abbreviations as in 6.1 and shall be 1}
hdications a, b and c.

PLE Stainless steel\ (SS) watch-case coated with titanium nitride (TiN) deposited by io
bllowed by a gold deposit (Au) of 0,1 pm of gold, using the same process.

P - SS/TiN'r: IP - SUS/TiN

The indication of a gold alloy coating implemented on watch-cases and their accessories is on
whewFthe product bears a layer of gold alloy meeting the following requirements of ISO 316

lement, and
he chemical

eel (SS) case
) and having

nplemented
bility to the

estricted to

h plating (IP)

y permitted
0-1:

— minimum fineness o1 the gold alloy: 205/1 UUU;

— minimum thickness of the gold alloy layer: 5 pum.
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Annex A
(normative)

Visual inspection of vapour phase deposited coatings

A.1 General

This annex
deposited c

The test md
inspection g
pits, develof
of defective

A.2 Back

The sample
of the coate
white light d

A standard |

A.3 Proc

For visual i

specifies the test method and the test conditions for the visual inspection of vapour'y
atings on metal and non-metal base material.

fsuch coating defects as lustre, brightness, irregular colour tone, roughmgss, burns, crj
ment of arborization crystals and exposure of base material or primary plating, such
adhesion as blister and peeling, and additional presence of dirt and-scratches.

ground and light source

shall be placed against a background, whose colour makes a good contrast with the c

lose to natural light, through frosted glass or similar:

light source D65 with intensity of more than 500 Ix'shall be used, when arbitration is ne

pdure

distance of dlistinct vision, usually 30 cm, urider the conditions mentioned in A.2.

A.4 Evaluation method

Judgment of
the accepta

A magnifying glass with a~magnifying capability of more than x4 or less shall be used when v

judgment pi

the specified quality.shall be made by comparison, with the help of limit samples, sho
ble and non-acceptable defects by agreement between the customer and the sup

oves too diffi¢ult to the naked eye.

hase

thod and test conditions have been chosen in order to facilitate the detection andl the

acks,
5igns

blour

d item, and illuminated over the test surface with an.intensity of more than 500 Ix yising

bded.

nspection, the sample shall be placed and held under normal service conditions, at the

wing
plier.
isual
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Base material, process and coatings

Table B.1 — Identification of the base material, of the coating process and of the layers

Parameter Specification Remarks
Part name Watch-case
Part number ko ek
Base material

Material Brass

Surface finish

Mirror finishing

Process for under-layer

Galvanic plating

Coating material PdNi
Layer thickness 3 um
Process for layers Ion plating
Hard coating

1st |Coating material TiN

layer Hardness 21 000 HV|
Layer thickness 22:um

ond | Coating material Au For decoration

layer Layer thickness 20,1 um

© IS0 2017 - All rights reserved
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Annex C
(normative)

Evaluation of adhesion strength using the scratch test

C.1 Principle of measurement

The adhesid
detaching th

C.2 Testg

The scratch|

applying al
120°and a t

During the
increasing 1
induced stré
of adhesion
load, L.

The test samiple shall be mounted and fastened in order t¢ present a horizontal test surface. The sc

force applie

The indents¢
progressive

n strength of the coating is evaluated by finding the critical load, L., which is capal
e coating from the substrate, using a diamond tipped indenter.

'r and test procedure

adhesion tester shall have a mechanism to scratch the surface of the coated samp
bad over a diamond tipped indenter. The diamond tip of the indentér shall have an anj
ip radius of 0,2 mm, or a shape as agreed between the customer-and the supplier.

fest, the diamond tipped indenter is drawn over the coatéd surface under a continu
bad (progressive loading mode). When the applied normal load is strong enough to c

of the coating takes place. The load that corresponds-to the failure is known as the cr

1 shall not cause the test sample to shift.

r shall be placed vertically with respect to the test surface and the load shall be ap
y on the indenter in order to obtain'the desired scratch effect.

C.3 Eval

The scratc‘I[

piezo-electr
detector an
(see Figure

or chipping
microscope

ation method

adhesion tester is. equipped with an acoustic emission signal detector and
ical transducer, to-moenitor the frictional force. The output from the acoustic emi

C.1). The adhesign of the coating is evaluated by measuring the load applied, when pe|
occurs, or bywobserving the test sample with an optical microscope or a scanning ele

le of

le by
rle of

busly
eate

sses between coating and substrate, reaching the value“of the adhesion forces, the rupture

itical

ratch

plied

or a
5sion

d the frictional-ferce-measuring device are recorded to identify the critical load, L.

eling
ctron
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