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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

Before all, we are exposed to various magnetic fields in daily life and, the watches we wear are also
exposed to magnetic fields.

Unfortunately, the exposure of watches to strong magnetic fields may influence their accuracy.

In the case of mechanical watches, the motion of the spring balance oscillator responsible for the
accuracy of the watch may be adversely affected, resulting in an influence on their accuracy. In the case

of elec

Also, 3s

tronic watches, the rotation of the motor(s) that moves the hand(s) is affected.
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ths of magnetic fields are closely related to the distances between the watch and)
tic fields generated by products. For the effect on the accuracy of watches, since
netic fields differ with the distances from the sources of magnetic fields, it is/advi
mers understand magnetic fields encountered in daily life and their strengths, andg
nship between watches and the sources of magnetic fields.

on the above, products generating magnetic fields encountered indaily life, and th
en the strengths of magnetic fields generated by these produets and the distar
s of magnetic fields are summarized in Annex C.

he following two types are defined: magnetic resistant watches that can withstand
netic fields encountered in normal daily life and enhanced magnetic resistant wat
and strong magnetic fields.

he sources of
the strengths
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INTERNATIONAL STANDARD ISO 764:2020(E)

Horology — Magnetic resistant watches

1 Scope
This document specifies the minimum requirements and test methods for magnetic resistant watches.

This document applies to magnetic resistant watches designed to withstand daily magnetic fields.

Moreaqgver, it indicates the marking which the manufacturer is authorized to apply to thenl.

2 Nprmative references

The fdllowing documents are referred to in the text in such a way that some or all of|their content
constifutes requirements of this document. For dated references, only/the edition citel applies. For
undat¢d references, the latest edition of the referenced document (including any amendments) applies.

ISO 31|58, Timekeeping instruments — Symbolization of control positions

3 Terms and definitions
For the purposes of this document, the following termsaid definitions apply.
ISO anld IEC maintain terminological databases for-i1se in standardization at the following addresses:

— ISP Online browsing platform: available athttps://www.iso.org/obp

— IEC Electropedia: available at http://Www.electropedia.org/

3.1
magnetic resistant watch
watch|designed to withstand ahomogeneous and continuous direct current magnetic field of 4 800 A/m
encouptered on a daily basis

3.2
enhanced magneticréesistant watch
watch|designed tosvithstand a homogeneous and continuous strong direct current magndtic field equal
or higher than 16000 A/m encountered in close proximity

3.3
residyal-effect
differgnce of rates before and after the magnetic resistance test

4 Requirements

4.1 General

Magnetic resistant watches shall meet the requirements of 4.2 or 4.3 when applying magnetic fields of
4 800 A/m. Enhanced magnetic resistant watches shall meet the requirements of Annex A.

4.2 Requirements for mechanical watches

4.2.1 Running conditions of mechanical watches during magnetic fields application

When observed during the magnetic fields application, watches shall not stop.

© IS0 2020 - All rights reserved 1
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4.2.2 Residual effect for mechanical watches after magnetic fields application

The residual effects d.y_x on the watch rate are calculated as by the following formulae as differences
between rates after magnetic fields application My x and initial rate My .

— Residual effect with magnetic fields application in 3H-9H direction: dcy_1 = Mcy.1 = Menso

— Residual effect with magnetic fields application in 12H-6H direction: d¢y.o = Mcy.o = Mcp.o

— Residual effect with magnetic fields application in CH-FH direction: d¢y.3 = Mcy.3 = Mcp.o

The residual effect (d.j_x) shall not exceed the values in Table 1.

Table 1 — Residual effect for mechanical watches with spring balance oscillator
Casipg diameter Casing-up surface Residual effect (d};.x)
mm mm? s/d
>$20 >314 +30
<$20 <314 +45
4.2.3 Other effects

The examinat
appearance (¢

4.3 Requil

4.3.1 Runn
When observ

For electron
resistance te

4.3.2 Othe

The examinat
appearance (¢

5 Testmgdg

5.1 Test cc

ion of the watch shall not reveal any permanent deterierdtion affecting its function
.g. sticking hands, chronograph, calendar, etc.).

ements for electronic watches

ing conditions of electronic watches during magnetic fields application
bd during the magnetic fields application, watches shall not stop.

L.

- effects

ion of the watch shiall not reveal any permanent deterioration affecting its function
.g. sticking hands;)chronograph, calendar, etc.).

thods

nditions

5 or its

¢ watches equipped with multiple motors, no motor shall stop during mdgnetic

5 or its

Magnetic resi
as follows:

stant watches shall be tested on finished products and preparations for the test s

a) The test shall be carried out without bracelets, if removable.

b) The test room temperature shall be in a range of 23 °C £ 5 °C.

hall be

c) During the measurement of all rates as specified in 5.3, the watch temperature shall not vary by
more than +2 °C.

NOTE The

watch temperature can be measured, for example, by infrared emission.
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5.2 Testapparatus

The test apparatus used shall produce homogeneous and continuous direct current magnetic fields
of the test value according to the directions specified in 5.3. Admissible variations in magnetic fields
strength during the magnetic resistance test shall be 0 % to +5 %.

5.3 Test procedure

5.3.1

General

Flowcharts summarizing these procedures (5.3.2 and 5.3.3) are described in Annex B.

5.3.2

5.3.2.1

For md

5.3.2.1

A dem
repeat

The w

5.3.2.1

At leas

5.3.2.]
A mea

Switch
such t

The rg
measy

This d

Test procedure for mechanical watches

| Preparation before magnetic resistance test

.1 Demagnetization

hgnetization of the watch is required in order to take intoaccount a possible effect
ed magnetizations and demagnetizations.

.2  Winding

t 1 h before the initial rate measurement,the watch shall be completely winded up
|.3 Measurement of the initial rate M.,
surement of the initial rate shall be carried out prior to applying any magnetic field

b avoid any disturbancelduring the rate measurement.

rement apparatus)

uration shall'bé increased if necessary, based on the stability and periodicity of the

5.3.2.

The inltial rate\(Mcy_o) is the average of instantaneous rates measured for 180 s or longer

Magnetic resistance test

htch shall be demagnetized in each of the three 3H-9H,6H-12H and CH-FH directiors.

bchanical watches, the following procedures are performed before magnetic resistance test.

bn the rate by

able mechanisms shall b& stopped and the hands, the date and other mechanisms ghall be set up

te shall be measured during at least 180 s in CH position, according to ISO 3158, bly using a rate

rate.

Magnetic resistance tests shall be carried out as follows:

a) Switchable mechanisms shall be stopped and the hands, the date and other mechanisms shall be
set up such to avoid any disturbance during the rate measurement and magnetic fields application.

b) Place the watch on the test apparatus so that the magnetic field is applied in the 3H-9H direction
parallel to the watch face.

c) Increase progressively, at least 5 s, the strength of the magnetic field to the test value (in this case
4800 A/m).

©IS0 2
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d) Observe the watch for 60 s to confirm that the watch does not stop during magnetic field application.

Especially for watches not equipped with a second hand and with the spring balance oscillator not
visible in the testing position, increase the magnetic field application time to bring clarity to their
stoppage.

e) Decrease progressively, at least 5 s, the strength of the magnetic field back to zero.
f) Remove the watch from the test apparatus.

g) The rate (M¢y.1) shall be measured for at least 180 s in the CH position, according to ISO 3158, by
using a rate measurement apparatus.

This durdtion shall be increased if necessary, based on the stability and periodicity of the rate.
The rate [My_1) is the average of instantaneous rates measured for 180 s or longer.
h) Demagnetize the watch in each of the three 3H-9H, 6H-12H and CH-FH directions.

i) Carry ouf steps from a) to h) also in the 6H-12H and CH-FH directions of magnetic fields application
in order tjo define respectively the My, and My 3 rates.

5.3.3 Test procedure for electronic watches

5.3.3.1 Magnetic resistance test
Magnetic resistance tests shall be carried out as follows:

a) Place thewatch on the test apparatus for each stepper motor installed in the direction most affected
by the magnetic fields.

NOTE When the most affected direction is unknown, the tester (laboratory) is responsible to determine
it (e.g. turping the watch in the horizontal plane while applying the field; testing the watch 6 times evpry 30°
in the horjzontal plane and once perpendicularly).

b) Increase progressively, at least 5 s, the'strength of the magnetic field to the test value (in thjs case
4800 A/m)

c) Observe fhe watch for 60 s to confirm that the watch does not stop during magnetic field applifation.

In the cage of a stepper mietor having an interval of impulses of 20 s or more, observe the riinning
condition during five stepper motor runs.

Especially for watches not equipped with a second hand, increase the magnetic field application
time to bring clarity to their stoppage.

d) Decrease|progressively, at least 5 s, the strength of the magnetic field back to zero.

e) Remove the watch from the test apparatus.

6 Marking

Magnetic resistant watches meeting the requirements of Clause 4 may be marked as shown below in an
easily visible position on the main body or a tag in the language of each country.

In English: magnetic resistant
In French: résistante au magnétisme
In Russian: MarHuTo3amnuTHbIE

In German: magnetfeldresistent

4 © IS0 2020 - All rights reserved
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In Japanese: fifik
In Chinese: it

© IS0 2020 - All rights reserved 5
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Annex A
(normative)

Enhanced magnetic resistant watches

A.1 General

Products gen
of distance to

the influence

However, the
Enhanced magnetic resistant watches are defined as watches that can withstand such conditiong.

Test methods

A.2 Requi

brating strong magnetic fields have increased in recent years, but from the relati

of magnetic fields in daily life.

re are instances of coming to close to products that generate strongér‘tagnetic

and requirements for enhanced magnetic resistant watches areishown below.

rements

Enhanced magnetic resistant watches shall meet the requirements.gpecified in Clause 4.

A.3 Test methods

A.3.1 Test

ronditions

The test condjitions shall be in accordance with 54;

A.3.2 Test

The test appa
than 16 000 A

A.3.3 Test

The test proc

than 16 000 A

Apparatus

ratus used shall be as specified in 5.2. The required magnetic field shall be equal or
/m.

brocedure

bdure shall b@lin'accordance with 5.3. The required magnetic field shall be equal or

/m.

A4 Markilng

a product, the performance of magnetic resistant watches can be maintained-even

bnship
under

fields.

higher

higher

Enhanced magnetic resistant watches meeting the requirements of A.2 shall be marked as shown below
in an easily visible position on the main body or a tag in the language of each country.

In English: magnetic resistant XX A/m.

In French: résistante au magnétisme XX A/m.

In Russian: m

arHuTo3aluTHbie XX A/m.

In German: magnetfeldresistent XX A/m.

In Japanese: fif# XX A/m.

In Chinese: Biifli XX A/m.

© IS0 2020 - All rights reserved
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The letters XX indicate the intensity of the magnetic field, in amperes per metre, guaranteed by the
manufacturer and shall be equal or higher than 16 000 A/m.

EXAMPLES
magnetic resistant 16 000 A/m
magnetic resistant 16 kA/m.

© IS0 2020 - All rights reserved 7
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Annex B
(informative)

Flow chart for the test procedure

8 © IS0 2020 - All rights reserved
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B.1 Flow chart for the test procedure applicable to mechanical watches

Demagnetize and wind the watch,
wait atleast1h

Measure the initial rate M,

and 5.3.2.1.2

Apply the field in the direction 3H-9H

Are requirements OK?

Measure the rate M, , and:calculate the
residual effectd,, ,

Are requirements OK?

According to 5.3

According to 4.
5.3.2.2

According to 4.2
4.2.3

According to 4.3.

-

After demagnetization appiy the fietd imthe
direction 6H-12H.

© IS0 2020 - All rights reserved
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®

Are requirements OK?

Measure the rate M, , and calculate the

residual effect d,,,

According to 4.2.1

According to 4.2.2 and
5.3.2.2

No

Are requirements OK?

l

After demagnetization apply the field in the

direction CH-FH

No

Are requirements OK?

Measure the rate M, ; and calculate the

residual effect dg,

No

Aresrequirements OK?

According to 4.2.2 and
4.2.3

According to 5.3.2.2

According to 4.2.1

According to 4.2.2 and
5.3.2.2

According to 4.2.2 and
4.2.3

The watch complies with the standard

The watch does not comply with the standard

10

The watch shalt be considered as
« magnetic resistant ».

The watch shall not be considered
as « magnetic resistant ».

© IS0 2020 - All rights reserved
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B.2 Flow chart for the test procedure applicable to electronic watches

Apply the field(s) in the most affected direction [~~~~-~- According to 5.3.3.1

|

No A . OK? T eeoo- According to 4.3.1
re requirements OK? and 4.3.2

Yes

The watch shall be conkidered as
« magnetic resistant ».

The watch complies with the standard

The watch does not comply with the The watch shall not be|considered

standard as « magnetic resistant|».

M
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