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Foreword

[SO (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 procedures used to develop this document and those intended for its further maintenance are described
in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the different types
of ISO document should be noted. This document was drafted in accordance with the editorial rules of the
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Introduction

Luminescent deposits on watch components (hands, dial, bezel) give the possibility to read the time in the dark.
Radioluminescent deposits were common in the past but are not used anymore except for certain products
under certain conditions which may be the subject of national regulations. Nowadays, photoluminescent
products are mainly used. Their properties have been considerably improved these last years.

The present document describes test methods performed only on photoluminescent deposits, including some
which were described in ISO 3157 and ISO 4168 concerning radioluminescent deposits, these standards
having been withdrawn.

© IS0 2024 - All rights reserved
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International Standard ISO 17514:2024(en)

Time-measuring instruments — Photoluminescent deposits
— Test methods and requirements

1 Scope

This document specifies the test methods of various aspects of the photoluminescent deposits applied to
time-measpTINME ITStTUTITETS, tOgEter with the TeqUiTenents Tetated to thenT:

2 Normative references

There are po normative references in this document.

3 Termis and definitions
For the pugposes of this document, the following terms and definitions apply.

[SO and IE( maintain terminology databases for use in standardization at the following addresse|

2]

— ISO Online browsing platform: available at https://www.isg.0rg/obp

— IEC Elgctropedia: available at https://www.electropedia:org/

31
photolumjnescent deposit
composite material made of photoluminescent pigrment and binding, which can accumulate luminjpus energy
and releas¢ it as visible light, and destined to belapplied on a support

3.2
luminous jntensity
light intengity for a remote observer,

Note 1 to enftry: This is expressed as.nahocandelas (ncd), millicandelas (mcd) are also accepted.

Note 2 to entry: The definitiop-giveén differs from the definition given in ISO 80000-7 and is used only withfin the scope
of this document.

3.3
luminance
ratio of the lightintensity to the surface unit of emission for a remote observer

Note 1 to entry? This is expressed as nanocandelas per square centimetre (ncd/cm?), millicandelas per square metre
(mcd/m?2) are also accepted.

Note 2 to entry: The definition given differs from the definition given in ISO 80000-7 and is used only within the scope
of this document.

3.4

legibility

ability to the time-measuring instrument with luminescent items (hands, dial...) to be read distinctly

3.5

legibility limit

minimum luminous intensity (3.2) with which indications from the time-measuring instrument can be read
distinctly

© IS0 2024 - All rights reserved
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3.6
visibility

ISO 17514:2024(en)

ability to the luminescent item to be seen distinctly

3.7

hand length
distance between the hole’s centre and the end showing the indication of hours and minutes

Note 1 to en

try: See Figure 1
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4 Test methods and requirements
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Figure 1 — Hand length

s on sample

neral

ples need to be compared, parameters and testi¢onditions shall be the same and repqg

5t sample

k 1) mg of photoluminescent depasif to a plane surface area of (1 + 0,03) cm? white su
ckness is homogeneous on all thé area.

re or a similar white colour checked by L*a*b* measurements.

Jours

rking shall be doné by comparative visual examination in daylight or under any lamp r
t, like a D654ight source. The D65 spectrum is defined by the relative spectral power d
D/CIE 11664-2.

mpated each other shall have a similar state of charge and as close to zero as possib
ley’ should be stored in the dark until their luminous intensity decreases and reaches a

rted in the

pport. The

colour shall be the safety«white N°9003 of the RAL (Reichsausschuss fiir Lieferbedlingungen)

bproducing
istribution

le. For this
Falue equal

to or lowe

ta’3 ncd_The dlcr‘hnrcm is accelerated when qun]pc are stored at temperature bet

een 40 °C

and 50 °C. Then, they are 51multaneously taken out of the dark room and submitted to the colour control.

The number of person(s) carrying out the visual examination is defined by the contracting parties.

L*a*b* mea

surements according to CIE 015 are a possible alternative.

4.1.4 Luminous intensity

Luminous intensity of the test sample shall be checked according to the following procedures:

a) Store the test sample in the dark until the luminous intensity of the sample decreases to a value equal to
or lower to 3 ncd; the discharge is accelerated when the sample is stored at temperature between 40 °C
and 50 °C; if this method is used, the sample should return to room temperature before step b);

© IS0 2024 - All rights reserved
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b) Put the test sample under the D65 light source at 400 1x for 20 min; an exposition under 500 Ix for
10 min is also accepted if these test conditions are specified in the test report;

c¢) Measure the luminous intensity of the test sample with a photometer for 7 h immediately after the step
b), continuously or, if the apparatus used doesn’t permit it, by doing periodical measurements: the first
one after 30 min, the following ones at regular periods, at least every hour. Note that the higher the
number of measurements, the more accurate the results. The operator is aware that luminous intensity
is very high immediately after the exposition under D65 light. Some cautions may be necessary, as using
filters to not damage the photometer. Generally, luminous intensity values between the end of D65 light
exposition and 10 min after are difficult to measure (see the Figure 2 as an example).
Y
10 000 +—
1000
100
10
1 T T T T T T T T T T T
A 0 60 120 180 240 300 360 420 480 540 600,660 720 X
Key
X time (npin)
Y luminops intensity (ncd)
A end of activation
NOTE Th¢q origin (time = 0) is the first measurement after D65 light exposition. The values during the first 10 min are

difficult to nheasure, so they are not shown on the figure.

Throughoy
measurem
range of 4

NOTE 1

4.1.5 Ag

4.1.5.1 H

Ageing res

Figure 2 — Example of luminous intensity measurements against the time

ents, which permit to compare(samples, shall be carried out within a maximum td
C. The relative humidity shall be (50 * 20) %.

uminous intensity is generdlly measured on 1 cm?2 samples, but luminance can also be measuf
eing resistance

rocedure

stance of the test sample shall be checked according to the following procedures:

a) measufre thediminous intensity of the test sample according to 4.1.4;

t the test steps b) and c), the. ambient temperature shall be (23 + 5) °C. Ne

vertheless,
mperature

ed.

lose to the

the cnmp]p to ]igh‘r sources caorrectly filtered emitting a radiance with a spectrum

one of the sun. The energetic dose shall be 7,8 MJ/m?2.

b) exposé
c) visuall
d) measu

y inspect the test sample in the conditions specified in Annex A;

re again the luminous intensity according to 4.1.4.

4.1.5.2 Apparatus

Information concerning equipment used for the ageing resistance test under sunlight, test conditions and
operating procedure are specified in [SO 14368-4:2020, 4.10.

Use a Xenon lamp or a metallic halide lamp. The parameters to be used are specified in Table 1 so that the
energetic dose received by the sample is identical whatever the lamp used.

© IS0 2024 - All rights reserved
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Table 1 — Parameters for the xenon lamp and for the metallic halide lamp

Parameter Xenon lamp Metallic halide lamp
Energetic dose, E4 7,8 MJ/m? 7,8 M]/m?
Irradiance (max), I 60 W/m2 (290 nm to 400 nm) 30 W/m2 (320 nm to 400 nm)
Black standard temperature, Ty (65+5)°C (35x5)°C
Exposure duration (min), £, 36 h 72h

The energetic dose is calculated with Formula (1):

e8]

E,=1Ixt,
where
E4 | isthe energic dose, in J/m?;
I is the irradiance, in W/m?;
t is the exposure duration, in s.

e

Filtering should minimize irradiance under 290 nm and above 800 nm. The.irradiance on sample

fixed betw

4.1.5.3 K

The test s
breakage d
the discolo|

The intens
hour, shall

ration level may be determined by a grey scale:

Ire the luminous intensity of the test sample according to 4.1.4;

cen 290 nm and 400 nm. A relative humidity of (60 + 5) % is recommended.

lequirements

mple is compared with a reference sample. It shall\not have any discoloration, cracg
r any exfoliation. If discoloration is observed, and\i# agreement between the contract

ity luminous loss between before and after the ageing resistance test, measured at
not be more than 10 %. The requirementyapplies to all measurements done (every hou

th /low temperature resistance

rocedure

emperature resistance efthe test sample shall be checked according to the following p

he test sampleat the temperature of (80 + 5) °C and at the relative humidity of (50 + 20

ple is takén out of the high temperature test chamber and placed in an environment

surfaces is

k, damage,
ng parties,

east every

Ir).

rocedures:

) % for 1 h;

where the
| during at

Itis allowed to use one chamber. In this case, the temperature of the test chamber should be continuously
and uniformly reduced from (80 £ 5) °C to (-20 = 5) °C for a duration of at least 30 min.

4.1.6 Hij
4.1.6.1 K
High/low {
a) measu
b) storet
c) testsa
d)

e)

f) Measu

Visually inspect the test sample in the conditions specified in Annex A;

re again the luminous intensity according to 4.1.4.

The low temperature test may be carried out first, then the high temperature test.

© IS0 2024 - All rights reserved
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4.1.6.2 Requirements

The test sample is compared with a reference sample. It shall not have any discoloration, crack, damage,
breakage or any exfoliation. If necessary and in agreement between the contracting parties, the discoloration
level may be determined by a grey scale.

The intensity luminous loss between before and after the high/low temperature resistance test, measured at
least every hour, shall not be more than 10 %. The requirement applies to all measurements done (every hour).

4.2 Tests on complete time-measuring instruments and on components

4.2.1 Visibility

4.2.1.1 (

The visibil
testis to el
the dark.

4.2.1.2 K

The inspe
Recommern
clock comp

The numbe
Visibility o
a)
b)

Store t

Put th
store i

Visual
ambie]

Any ot

Throughoy
measurem
range of 4

4.2.1.3 K

feneral

ty test is applied on one component (hand, dial index...) or a set of components. The|
1sure that the light emission by components is sufficient during a minimal duration o

rocedure

ctor shall enter the dark room at least 10 min before, attempting the visual
ded distances necessary for visual inspection are 30 cm fer{watch components, 50 ¢
onent and 150 cm for wall clock components.

r of person(s) carrying out the visual examination is.defined by the contracting partie
f any component or set of components shall be chécked according to the following prog
he component or the set of components in the dark until it is not detectable by naked ¢

e component or the set of components,inder the D65 light source at 400 Ix for 20 mi

y inspect the component oryset of components for its visibility in the dark room (w
it light) after a 3 h storage,-then at chosen times, during a recommended overall duratj

t the test steps“b) and c), the ambient temperature shall be (23 + 5) °C. Ne
bnts, which permit to compare samples, shall be carried out within a maximum te
C. The relative-humidity shall be (50 * 20) %.

lequirements

The compq

See Annex

hent ponents shall een after a s

her durations defined-between contracting parties shall be specified in the test report.

aim of the
storage in

nspection.
m for table

S.
edures:
Y€,

h, and then

t in the dark; an exposition under 500 Ix for 10 min is also accepted if these test conditions are
specified in the test report;

ithout any
on of 7 h.

vertheless,
mperature

d between

or the set of com

be clearly s torage duration fixe

C for the recommended values.

422 Legibility

4.2.2.1 General

reuished.

The legibility test is intended to complete time-measuring instruments. The aim of the test is to ensure that
the time reading is possible during a minimal duration of storage in the dark.

© IS0 2024 - All rights reserved
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4.2.2.2 Procedure

The inspector shall enter the dark room at least 10 min before attempting the visual inspection.
Recommended distances necessary for visual inspection are 30 cm for watches, 50 cm for table clocks and

150 cm for

wall clocks.

The number of person(s) carrying out the visual examination is defined by the contracting parties.

Legibility of any time-measuring instrument shall be checked according to the following procedures:

a) Store the time-measuring instrument in the dark until it is not detectable by naked eye;

b) Putthe time-measuring instrument under the D65 light source at 400 Ix for 20 min, and then store it in
the dark; an exposition under 500 Ix for 10 min is also accepted if these test conditions are specified in
the tegt report;

c) Visually inspect the time-measuring instrument for its legibility in the dark room (without aphy ambient
light) after a 3 h storage, then at chosen times, during a recommended overall duratien of 7 hl.

Any other durations defined between contracting parties shall be specified in, thetest report.
Throughoyt the test steps b) and c), the ambient temperature shall be (23 + 5) °C. Nevertheless,
measuremgents, which permit to compare samples, shall be carried out within a maximum tgmperature
range of 4 {C. The relative humidity shall be (50 * 20) %.
4.2.2.3 Requirements
Hour and ﬂ:linute hands shall be clearly identified (seen and distinguished) after a storage durption fixed
between c¢ntracting parties.

NOTE Time legibility doesn’t need that the second hand is.visible.

The 12 o'dlock direction on the dial shall be clearly identified (seen and distinguished) after a storage

duration fixed between contracting parties.

See Annex|C for the recommended values.

4.2.3 A:l:lesion

The test methods specified in Annex B shall be used to control the photo-luminescent deposit adhesion on

the componhents.

© IS0 2024 - All rights reserved
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Annex A
(informative)

Conditions for the visual examination

eral

specifies the method and test conditions for the visual examination of photoluminesc

nt deposit.

f visual examination are to
he photoluminescent deposit colour on a sample with a reference sample,

| the photoluminescent deposit to detect the possible presence of defects’such as dig
damage, breakage or exfoliation and any defects due to a lack of adhesion'such as chifg

| the visibility in the dark of any component with photoluminescent deposit, and

| in the dark the legibility of time on a time-measuring instryment.

redure

ual examination in the light

b is placed against a background, whose_¢olour makes a good contrast with the co
nescent deposit.

the sample with an intensity of-more than 500 Ix using white light close to natu

standard light source D65 with intensity of more than 500 Ix shall be used, when arbitration is n¢

The samplg

When the ¥
equally cha
to or lowe]
control.

When the (
of x4 or leg

The numbd

is placed and held under normal service conditions, at the distance of distinct vision, ust

risual examination is doné to check the colour by comparing two samples, these samp
rged. The samples afe stored in the dark until their luminous intensity decreases to a \
to 3 ncd. Then, they are extracted from the dark room simultaneously before carry

ontrol is done to detect any presence of defects, a magnifying glass with a magnifying
s may béwused if a naked eye control is too difficult.

r of pérson(s) carrying out the visual examination is defined by the contracting partie

coloration,
ping of the

lour of the

ral light. A
peded.

1ally 30 cm.

es shall be
ralue equal
ing out the

I capability

14

A.2.2 Visual examination in the dark

The inspector enters the dark room at least 10 min before attempting the visual inspection. Recommended
distances necessary for visual inspection are 30 cm for watches, 50 cm for table clocks and 150 cm for wall clocks.

The number of person(s) carrying out the visual examination is defined by the contracting parties.
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Annex B
(normative)

Adhesion

B.1 General

Adhesion

f the photoluminescent deposit on the components shall be checked through visual i

spections

before and

component.

B.2 Adh
An adhesiv

Use an adh
the photol
eliminated
not leave a

NOTE )
adhesive taj

B.3 Adh

The photol
last case is

For hand 14

For hand l¢
the hand, I

Generally,
of hands, t}
parties.

In the case
to the vibr

fesive tape with a peel adhesion of 2,9 N/cm to 3,3 N/cm. The tapge'is-adhered to the sur

uminescent deposit can be applied on bulk hands, on hollow hands or can fill empty ¢

after the test to be run according to B.2, B.3 or B.4 depending on the nature of

esive tape test

b tape test may be used as an adhesion test when the photoluminescent deposit is on dials g

iminescent product is deposited, ensuring that bubbles between the tape and the
After 10 s, tear the tape quickly with the force perpendicular to the surface. The tape
hy glue residues on the surface.

or hands where photoluminescent deposits fill empty cavities, depending the deposition
be is applied on the hand side where the tape adheres to.the photoluminescent deposit.

esion test for hands by folding

the most common).
ngths, [, of 15 mm or less, hands(shall be bent around a cylinder with a radius of (12,5

ngths, [, of over 15 mm, hands'shall be bent around a cylinder with a radius equal to t}
with a tolerance of +1 mm.

the back side of the Hard is in contact with the cylinder and not the visible side. For sp
e side in contact.with the cylinder have to be determined by agreement between the ¢

of special designs, if it is not possible to bend the hands around a cylinder, they shall b
ntion test.specified for rigid components in B.4.

B.4 Adh

the tested

ron hands.

face where
urface are
used shall

nethod, the

hvities (the

t+ 1) mm.

e length of

ecial cases
ontracting

b subjected

esion tests for rigid components

The dials and rigid components shall be subjected to sinusoidal vibrations communicating an acceleration of
greater than 20 m/s? (peak value), at a selected frequency between 25 Hz and 100 Hz, for a period such that
the frequency multiplied by the time, expressed in seconds, is equal to 90 000.

A table moves according to the sinusoidal vibrations described before. The component is fixed on the table in
the way that the side which emits light is directed upwards (e.g. position dial up CH for a dial) and they are
no clearance between the table and the component. Therefore, it is submitted to the vibrations.

B.5 Req
The photol

uirements

uminescent deposit shall have no cracks, damages, breakages or exfoliations.
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