INTERNATIONAL ISO
STANDARD 23160

First edition
2011-06-01

Watch cases and accessories — Tests of
the resistance to wear, scratching fand
impacts

Boites de montres et leurs acce€ssoires — Essais de résistance a
l'usure, aux rayures et aux impacts

——— Reference number
= — 1ISO 23160:2011(E)

© SO 2011


https://standardsiso.com/api/?name=ac8e806617c869272a70b8833d5c38f6

ISO 23160:2011(E)

COPYRIGHT PROTECTED DOCUMENT

© 1SO 2011

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form or by any means,
electronic or mechanical, including photocopying and microfilm, without permission in writing from either ISO at the address below or
ISO's member body in the country of the requester.

ISO copyright office

Case postale 56 ¢ CH-1211 Geneva 20

Tel. +412274901 11

Fax + 4122749 09 47

E-mail copyright@iso.org

Web www.iso.org
Published in Switzerland

ii © ISO 2011 — All rights reserved


https://standardsiso.com/api/?name=ac8e806617c869272a70b8833d5c38f6

Contents
o (=31 o T (o
8o o 11 e 4 oY
1 T o -
2 NOIrMative refer@nCeS.......ccciiiiiieeeeiiiiiiiirree i rrrr e s s e s essssss s e e ressnsnssssseseesssnnnnnssnneelfue
3 Terms and definitioNS ........ceeeiiiiiiiiieiccr s s e s e s s mnnsss s eeeedTs Saakenees
4 Wear reSiStaNCe ......cceuiiiieii e s e e s e e s nn e remn e e e nn s e e e nnEEshade e rennnan
41 Wear test using moving ceramic ChipsS........cceeeeemememmmmmnnnnas g ssssssnns
4.2 Wear test using continuous friction against a textile belt ..........ccccccce. e cdvnncrinnninnnnnes
4.3 Wear test by reciprocating movement against an abrasive surfacem,... ....ccccceeeneee
5 ScratCh reSiStanCe.......ccciiiieeciiii e rrsss s rress s rens e refunssrennssseeansssrennnsssnans
5.1 L0 1 01T = e o S
5.2 Description of test ... f s
5.3 Y o = T3 V2= e X- U [ SO
54 Operating ProCeduUre ....... ... emages Sars s smme e s mmn e e e e s s mmmnn e
5.5 0= 11 oY = 14 oY 1 1Y
5.6 Evaluation Of reSUIES .....ccuuuiiiiiiiiiie i iirrecsr e pas e e s s s s s e s s s s e s s e e e s s nnnn e e s e e s nnnnnsssnnnens
6 IMPACt reSiStANCE ... Ok e
6.1 L0 ] o 1= o3 4 Y- S SR
6.2 Description Of teSt.......ooc e R et
6.3 X o = T3 V=30 1. =1 (=] - 1
6.4 Operating ProCeAUIe ...t NFainmr e e s ssmss e s e s ssmme s e s ee s s e smmmn s e e s eessa s nnmnnnns
6.5 (02 1 110 = 11 oY o P
6.6 Evaluation Of reSUILS ....cccciie it iii i sse s rrsaa s s rs s s s s s s s ssas s s n s s esnaas s ranns s s e nn s anannannrs
Anngx A (normative) Visual inspection of watch cases and wristlets or test samples after t¢
for resistance to wear,scratching and impacts..........cccccciiiiinicicini s
Anngx B (informative) Examples of machines and abrasive elements used for the tests des
[T T 00 = 1 L 0 = 11 = 3510 O
=1 0 [T oTe T o] 4 7 7

ISO 23160:2011(E)

© 1S0O 2011 — All rights reserved


https://standardsiso.com/api/?name=ac8e806617c869272a70b8833d5c38f6

ISO 23160:2011(E)

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
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Introduction

The quality of a watch depends on many factors. Of these, the resistance of a watch to wear, scratches and

impa

cts is an important aspect contributing to consumer satisfaction.

This International Standard describes tests to simulate the deterioration of the aesthetic of watch cases and

their

surfa

ccessaries in wpnring canditions_In addition it describes tests for p\/allmting the wear

resistance of

strair| of wear.

Ces. Where possible, a calibration process is described. The intention of this is to measuré.and adjust the

For instance, results that simulate a year's wear can be seen after just a few hours, allowing the fesistance of

deco

The
tests

ative layers or the base material to be examined and compared.

esults are evaluated through visual observation, by comparing the parts~subjected to acceglerated wear
with reference samples. Evaluation can be completed by measuring rodghness and colour ghanges.

©I1SO

2011 — All rights reserved


https://standardsiso.com/api/?name=ac8e806617c869272a70b8833d5c38f6



https://standardsiso.com/api/?name=ac8e806617c869272a70b8833d5c38f6

INTERNATIONAL STANDARD ISO 23160:2011(E)

Watch cases and accessories — Tests of the resistance to wear,
scratching and impacts

1 $cope

This |International Standard specifies tests for the evaluation of the resistance of watch”cages and their
wristlets to wear, scratching and impacts occurring when wearing the watch.

This |nternational Standard is applicable mainly to complete watch cases fitted with wristlets. However, certain
tests|can be applied to the watch case only, to the complete or partial wristlet, or to specially prepared
samples.

NOTEH In order to simulate the state of degradation of a worn watch, it is possible to combine all tes{s described in
this Irfternational Standard, by agreement between the contracting parties.

2 ormative references
The [following referenced documents are indispensable for the application of this document. For dated
refergnces, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

ISO 2819, Metallic coatings on metallic substrates — Electrodeposited and chemically depositefl coatings —
Revilw of methods available for testing adhesion

ISO 8251, Anodizing of aluminium and its alloys — Measurement of abrasion resistance of anqdic oxidation
coatipgs

ISO 11640, Leather — Tests-faor colour fastness — Colour fastness to cycles of to-and-fro rubbing

ISO 27874, Metallic and-other inorganic coatings — Electrodeposited gold and gold alloy |coatings for
electfical, electronicand engineering purposes — Specification and test methods

3 Terms:and definitions

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

3.1
wear
surface alteration, in particular resulting from friction against clothing

3.2
scratches
surface alterations resulting from general friction against all kinds of objects

3.3

impacts

surface alterations resulting from general shocks against hard and rough surfaces, as well as drops, when
wearing the watch

© 1SO 2011 — All rights reserved 1
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4 Wear resistance

4.1 Wear

411

test using moving ceramic chips

Objective

The aim of this test is to simulate general wear which results from wearing the watch.

4.1.2 Desc

On gold pla
corresponde

The test con
machines is

4.1.3 Abrasive load

41.31

The abrasive load shall be composed of abrasive ceramic elements' mixed with fresh water contain

surface tensi

Other abrasi
in the calibra

4132 Ce

It is recomn
agglomerate
Table 1.

General

ription of test

thetic organic material is mounted, containing the tested parts and an abrasive load.

ed components, one cycle corresponds to one year of effective wear. For otherlayers
nce shall be established.

ditions depend on the type of machine being used. An example of the test conditions o
shown in B.1.

bn agent.

e elements may also be used, as long as the results remain within the agreed limits establ
fion test, as described in 4.1.5.

ramic chips

nended that cylindrical abrasive'\elements, truncated at 45° at each end and consisf
 grains of corundum, be used, in accordance with the characteristics defined in Figure

Dimensions in millin
12

®3

ptacle

, the

f two

ng a

shed

ing of
1 and

netres

Figure 1 — Details of ceramic chips
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Table 1 — Characteristics of ceramic chips

I1ISO 23160:2011(E)

Dimensions diameter 3 mm, length 12 mm
Indicative density 2,56 g/cm?
Hardness 900 HV £ 100 HV
— Al,O4 45 %
— Sio, 43 %
Indicative chips composition
—C 10 %

— Na, Mg, K, Ca, Ti, Fe

Abrasive mix
(indicative proportions)

— 1 | after being run in chips
— 200 ml water

— 6 ml concentrated surface tension agent

An example of ceramic chips is given in B.2.1.

4.1.3|3 Ceramic balls

It is

corunidum, be used, in accordance with the characteristics defined in Table 2.

Table 2 — Characteristics of ceramic balls

ecommended that abrasive elements in the form of small\balls, consisting of agglomerated grains of

Dimensions diaméter 3 mm to 4 mm
Indicative density 2,56 g/cm?
Hardness 1320 HV £ 25 HV
—AlL,O,4 40 %
— Sio, 50 %
Indicative balls composition
—C 10 %

— Na, Mg, K, Ca, Ti, Fe

Abrasive )mix
(indicative proportions)

— 1 kg ceramic balls
— 250 ml water

— 25 ml concentrated surface tension agent

An example of ceramic balls is given in B.2.2.

4.1.4 Operating procedure

The watch case and its wristlet shall be introduced into the receptacle containing the abrasive load described
in 4.1.3. They shall be examined after each cycle.

For calibration, new calibration washers shall be subjected to one wear cycle and their loss of mass measured.

The chips shall be run in for at least 50 h.

The type of parts being tested determines the limit of durability of the chips. In all cases, the amount of wear

should stay within the defined limits.

© 1SO 2011 — All rights reserved
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4.1.5 Calibration

The duration of the test to simulate the wear of watch cases and wristlets after one year's wear can be
evaluated by observing the loss of mass of a standard washer in accordance with the characteristics defined
in Figure 2 and Table 3. Once this loss of mass has been established, the duration of one cycle of the
accelerated wear test can be determined and observed.

Loss of mass after one cycle should be 6 mg + 2 mg, measured using a precision balance with a resolution of
0,1 mg.

Dimensions in millimetres

|
|
L6\
|
i
640
o7
|
|

Figure 2 — Details of a standard washer

Table 3 — Characteristics of a standard washer

Material Stainless steél' 1.4435 or 1.4404

Hardness max. 210 HV4 £ 10 HV1

Roughness N5(Ra 0,4 ym)

4.1.6 Evalyation of results

Evaluation of wear is done principally: by visual inspection and by comparison with reference samples| See
Annex A.

Metallographic sections or-0ther methods of determining the thickness of the samples or their coating(s) may
be performed to assess thé. wear which has occurred.

In addition, al corrosion test can be carried out to reveal any possible exposure of the base material.

The limit of weanresistance shall be defined by agreement between the contracting parties.

4.2 Wear test using continuous friction against a textile belt

4.2.1 Objective

The aim of this test is to simulate mild wear resulting from friction against clothes, similar to actual watch
wearing conditions.

4 © 1SO 2011 — All rights reserved
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4.2.2 Description of test

4.2.21 General

The test device drives a textile friction belt, applying pressure against a test sample in accordance with
Figure 3.

4.2.2.2 Test conditions

The test conditions shall be as follows:

a) strain force of the textile belt; 50 N;
b) speed of the textile belt: 0,5 m/s;
c) penetration of the test sample: 15 mm;

d) ftest duration: 3 h.

42213 Testsample
The textile belt test can be used to test wear resistance of case coatings, wristlets and other conpponents.

Before beginning the test, the adhesion force of the decorative ¢oatings shall be checked, using|the methods
specified in ISO 2819 and ISO 27874.

The test sample shall be correctly positioned, with parallel' contact to the textile belt.

Dimensiong in millimetres

15

Key
1 sample
2 textile belt

3 tension on wheel

Figure 3 — Device for wear test using a textile belt

© 1SO 2011 — All rights reserved 5


https://standardsiso.com/api/?name=ac8e806617c869272a70b8833d5c38f6

ISO 23160:

2011(E)

4.2.3 Abrasive material

The textile belt should have the characteristics shown in Table 4.

Table 4 — Characteristics of textile belt

Material Terylene
Width 30 mm
Thickness 1,83 mm

Fabric fineness T62 x 4 tex/W62 x 2 tex

4.2.4 Oper

Prepare a s3
be evaluated

The height o
by 15 mm.

The test sam

pting procedure

. (See Figure 4.)

ple and test device shall be prepared and cleaned in the same conditions as standard parts.

mple with surface characteristics identical to the surfaces of the watch cases-and accessorles to

f the test sample should be adjusted so that the textile part at the contact position can be shifted

The test sanjple shall be mounted firmly, with its surface parallel to the surface of the textile belt. The motor

drives the bd

It in one single direction. After one cycle, or by agreement between the contracting partie

amount of wear of the test sample is examined.

4.2.5 Calibration

The charactg

ristics of the calibrating gauge should be‘in-accordance with Figure 4 and Table 5.

20

5, the

Dimensions in millimetres

Key

1 wear surface

2 edge

Direction of movement of textile belt.

Figure 4 — Calibrating gauge

© 1SO 2011 — All rights reserved
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Table 5 — Characteristics of calibrating gauge

Material Stainless steel 1.4435 or 1.4404

Hardness max. | 210 HV1 + 10 HV1

Roughness N5 (Ra 0,4 pm)

The function of the calibrating gauge is to determine the wear rate after one or several test cycles. The
calibrating gauge should be positioned so that the circular part of the surface to be tested is against the
direction of movement of the textile belt. The extent of wear on edge 2 can then be measured.

Most
test g

4.2.6
Evalu

The
the e

wher

Use
using

4.3

4.31

This
cons

changes in test results relating to mild wear are caused by dust. Clean the gauge surface
ycle.

Evaluation of results

vear resistance of test samples should be determined by comparison, with the calibrating

Huation:
Y

92
=)

is the multiple of wear resistance of stainless steel;

4 is the amount of wear to the calibrating’'gauge;
5 is the amount of wear to the testsample.

b precision balance with a resglution of 0,1 mg. In some cases, it is impossible to determi
thickness and mass decreasing methods. The wear is therefore considered to be negligible

Wear test by reciprocating movement against an abrasive surface

General

test is very precise; the dust produced by the wear process does not stay on the
pbquence-of the design of the test device.

before each

ation of the results shall be made principally by visual observation and compatrison. See Anfiex A.

jauge, using

ne mild wear

sample as a

4.3.2

Objective

The aim of this test is to determine the wear resistance of base material or coatings on flat test samples,

throu

433

gh repeated reciprocating tests.

Description of test

The test device comprises a carriage which moves the flat test sample back and forth. The abrasive surface
exerts pressure, pushing with calibrated force against the surface of the test sample, in accordance with
Figure 5 and Table 6.

The test device is general-purpose equipment complying with ISO 8251.

©1S0
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5

A

sample
abrasive wheel
stepping motor
fulcrum

o b WON -

load

[}

load variagion control

Reciprocgting movement.
Load setting scale.

Figure 5 — Example of test device for wear test using reciprocating movement

N\
T T

-

b

R

Table 6 — Characteristics of the test device

Wear surfacle, mm

Abrasive wheel di

Reciprocatirrg frequency 60 times per minute (60 DS/min)
30, %112 (Stroke = 30)
Diameter: 50
mensions, mm Width: 12

Rotation by 0,9° after each cycle of reciprocating movement

Gold alloy coating: < 14,7

Load, N Hard coating: 14,7 to 24,5
Load shall be decided by agreement between contracting parties
Minimum: 30 x 50

Test sampleldimensions, mm Maximum: 70 x 300
Maximum thickness: 4

Number of wear cycles Digital setting and display: 6 digits max. (0 to 999999)

Outer dimensions

Mass, kg

Main unit: 60 (length) x 32 (width) x 30 (height)
,cm Approximate mass: 20
Control unit: 31 (length) x 31 (width) x 200 (height)

Approximate mass: 8

A reader fitted with an automatic stop allows cycles to be counted accurately. One cycle corresponds to one
reciprocating motion and one rotation of 0,9°.

© 1SO 2011 — All rights reserved
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Before starting a test, adhesion of coatings may be checked using methods in accordance with ISO 2819 and
ISO 27874.

4.3.4 Abrasive material

Several abrasive materials can be used, such as abrasive paper with silicon carbide (SiC), alumina, diamond,
cloth and other materials, depending on the requirements.

Paper dimensions: 12 mm x 158 mm; particle size # 240 to # 2000.

Other abrasive papers may be selected by agreement between the contracting parties.

A test report should be issued specifying the type of abrasive material used, as well as load;, sgeed, number
of cygles, geometry contact, temperature and relative humidity.

4.3.5 Operating procedure

4.3.5|11 General
The test sample and the test device shall be prepared and cleaned in the ‘same conditions as stapdard parts.

Test [samples shall be prepared so that they have the same surface ‘characteristics as the watgh cases and
accesgsories under consideration. The test samples shall be mounted on the machine and| the defined

condftions for the test shall be applied.

The fest samples shall be regularly examined during the test’and compared to reference samples

4.3.5(2 Description of operating procedure
The ¢perating procedure shall be the following:

a) Wrap the specified abrasive paper cofrectly and smoothly around the circumference of the wheel.
b) Puit the sample in place and carry.out a preliminary wear test under the defined conditions.
c) Clean the surface of the sample with a soft cloth and then measure the mass of the sample using a
balance with a resolutiony of 0,1 mg, or measure the initial coating thickness. Carry out this wear test

without changing the.friction position.

d) D¢ not re-use the.abrasive paper. The abrasive paper must be replaced after 400 cycles of freciprocating
mpvement, i.e-,0ne complete revolution.

e) Carry outwear test until a measurable difference in mass is reached or the substrate is exposé¢d.

After|wear tests, measure the mass of the sample according to c) or measure the thickness of the coating. If
the substrate s visible after the wear test, it shall be mentioned In the test report.

4.3.6 Calibration

There is no calibration procedure.

4.3.7 Evaluation of results

Evaluation of wear is done principally by visual inspection and by comparison with reference samples of the
same material (metallurgical state, coating). See Annex A.

© 1SO 2011 — All rights reserved 9
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Metallographic analysis or other methods of determining the thickness of the samples or their coating(s) may

be performed to assess the wear which has occurred.

In addition, a corrosion test can be carried out to reveal possible exposure of the base material.

The limit of wear resistance shall be defined by agreement between the contracting parties.

5 Scratch resistance

51 Obje

The aim of
through simp
furniture.

5.2 Desclliption of test

An industrial
be placed in
surfaces sha

5.3 Abradive load

It is recomm
and glass pq
container.

The charactg

ristics of the glass powder consisting of angular particles are defined in Table 7.

Table 7 — Characteristics of the glass powder

Particle size

Dvps 210 pym

Indicative density

2,6 g/cm?

Hardness

630 HV + 100 HV

Indicative composition

— Si0,
—AlLO,4
— Fe,04
— MgO
— CaOo
— Na,0
— others

265 %
<0,5t02,0 %
<0,15 %
22.5%

28,0 %
214,0 %
<2,0%

his test is to rapidly determine whether watch cases and wristlets are likely to be~scrajched
le transport and handling operations or by rubbing on lightly abrasive surfaces such @slothes or

rotating polishing machine similar to that in 4.1 shall be used. The partSubjected to the test shall
to a cylindrical container with a volume of 0,3 | (diameter: 80 mu, height: 60 mm). Its ipside
| be covered with blotting paper and it shall contain a lightly abrasive’material.

ended that a lightly abrasive load consisting of 5 to 15, pieces of felt complying with 1SO 1[1640,
wder, be used. The tested part and the abrasive material shall be able to move freely in the

An example of glass powder is given in B.2.3.

5.4 Operating procedure

The rotational speed of the machine being 90 r/min, a test duration of 3 min is set and the tested components
are observed after 1, 2 and 3 min.

Other speeds and cycle durations can be defined by agreement between the contracting parties.

10
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5.5 Calibration
There is no calibration procedure.

5.6 Evaluation of results

Evaluation of the scratches is done principally by visual inspection and by comparison with reference samples.
Roughness measurements can be carried out to complete the evaluation. See Annex A.

6.1 | Objective

The aim of this test is to evaluate the wear resistance of a watch case and its wristlet to-impacts|and damage
resulfing from general and accidental friction against very rough and hard abrasiversurfaces.

6.2 | Description of test

The yatch case with its wristlet and extension are mounted on a standard support adapted to the part being
subjgcted to the test.

Dimensions in millimetres

masq 0,8 kg

Figure 6 — Standard watch support

A tegt device fitted with a pincer enables the watch support to be secured, positioned and|released, in
accotdance with the drop positions given in Figure 8 The indicative height, H, of the test device shall be

adjusted for a drop of 40 cm.

© ISO 2011 — Al rights reserved 1
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H‘HH\HH‘
_——
St —

Figure 7 —\Test device for drop tests

6.3 Abradive material

A receptacle| filled with ceramic chips (not run in) as described in 4.1.3.2 shall be placed under the support
fixing pincer.|The layer, E, of ceramic chips shall be 8 cm thick with a surface area of approximately 500 ¢mZ2.

Other abrasiye materials.may also be used by agreement between the contracting parties.

6.4 Opergting procedure

A drop impacttestis carried out through a SucCession of 5 drops, each i a different position. Depending on
the specifications of the parts to be tested, this test may be repeated more than once. However, it is unlikely
that more than 7 repetitions will be exceeded.

Each drop is performed by fitting the support on which a watch is mounted on the pincer of the tripod in the
desired position. Before releasing the support by opening the pincer, the bed of ceramic chips shall be
smoothed over.

The succession of 5 drop positions is illustrated in Figure 8.

After the test, the watch case and its wristlet shall be examined.

12 © ISO 2011 — Al rights reserved
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a

T/

Figure 8 — Succession of drops-onto ceramic chips to be performed for the complete test

6.5 | Calibration

Therg is no calibration procedure.

6.6 | Evaluation of.results

Evalyation of dafmage is done principally by visual inspection and by comparison with reference gamples. See
Annex A.

After[each drop impact test, the following criteria shall be observed:

— appearance after testing;

— characteristics of the abrasive damage, i.e. density, nature and position of scratches, cracking,
detachment of protective layers, surface deformation, etc.;

— number of cycles after which the first damage was observed.

© ISO 2011 — Al rights reserved 13
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