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This Redline version provides you with‘a quick and-easy way to compare the main changes
between this edition of the standard and-its previous edition. It doesn’t capture all single
changes such as punctuation butthighlights the.modifications providing customers with
the most valuable information. Therefore it is‘intportant to note that this Redline version is
not the official ISO standard and that theaisers must consult with the clean version of the
standard, which is the official standard; fer'implementation purposes.
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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.

ISO/TC 172\
Fundamental standards.
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This secuﬂd- edition cancels and replaces i
. . g o . . L
[S09022 consists ofthe following partséoﬂdé? the generaltitle Opticsand apﬂea-l-m-sh-ments- —

Environmental test methods:

edition (ISO 9022-3:39941998), wirietriras

— Part 1: Definitions, extent of testing

— Part2: Cold, heat. humidity

— Part 3: Mechanical stress

— Part 4: Salt mist

— Part W
=—Part-G-Dust

—  Part 7: Brip;Resistance to drip or rain

— Part 8: High internal pressure, low internal pressure, immersion
— Part 9: Solar radiation_

DerreidGmComrrirreci=st et ert Ly .
— Part 11: Mould growth

— Part 12: Contamination

iv © IS0 2015 - All rights reserved
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— Part 14: Dew, hoarfrost, ice
Perrt-5-Gommbimed-digiterh o el ; eeri Ly ”
RerpidmComirreteh : omert o ”

Part 17: Combined contamination, solar radiation

— Part 20: Humid atmosphere containing sulfur dioxide or hydrogen sulfide
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Introduction

Optical instruments are affected during their use by a number of different environmental parameters
which they are required to resist without significant reduction in performance and to remain within
defined specifications.

The type and severity of these parameters depend on the conditions of use of the instrument (for
example, in the laboratory or workshop) and on its geographical location. The environmental effects
on optical instrument performance in the tropics and subtropics are totally different from those found
when they are used in arctic regions. Individual parameters cause a variety of different and overlapping
effects on instrument performance.

The manufacturer attempts to ensure, and the user naturally expects, that instruments will resist the
likely rigours of their environment throughout their life. This expectation can be assessed by exposure
of the instrument to a range of simulated environmental parameters under controlled laboratory
conditions. The severity of these conditions is often increased to obtain meaningful results in a relatively
short period of time.

In order to allow assessment and comparison of the response. of optical instruments to appropriate
environmental conditions, ISO 9022 contains details of a number of laboratory tests which reliably
simulate a variety of different environments. The tests are‘based largely on:TEC standards, modified
where necessary to take into account features special to gptical instruments:.

Hshroutd-be-mroted-tiratasAs a result of continuous.progress in all fields; optical instruments are no
longer only precision-engineered optical products;.but, depending.on.their range of application, also
contain additional assemblies from other fields.-[For this-reasan, the principal function of the instrument
mrerstis to be assessed to determine which International Standard sheuld be used for testing. If the optical
function is of primary importance, then 1SO/9022%s applicable, but if other functions take precedence,
then the appropriate International Standard in the field.con¢erned should be applied. Cases nraycan arise
where application of both ISO 9022 andother-appropriate International Standards will be necessary.

vi © ISO 2015 - All rights reserved
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INTERNATIONAL STANDARD IS0 9022-3:redline:2015(E)

Optics and photonics — Environmental test methods —

Part 3:
Mechanical stress

1 Scope

This part of ISO 9022 spec1f1es
of optical instruments

, under equivalent conditions, for

their ability to resist mechanical stress.
The purpose of the testing is to investigate to what extent the optical, ‘l.-hema-}- mechanical,
chemical, and electrical i gmance characteristics of the specimen are
affected by mechanical stress.
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IEC 60068-2-6 -1-9-95- Envm&ﬁne‘htal testing — PartZ. Tests — Test Fc: Vibration (sinusoidal):

ISO 9022-1s4994, Optics and
Definitions, extent of testing:

- — Environmental test methods — Part 1:

IEC 60068-2-7#983, Environmental testing — Part Zl Tests — Test Ga and guidance: Acceleration,
steady state:

IEC 60068-2-27=498%, Environmental testing — Part 2.: Tests — Test Ea and guidance: Shock:
[EC 60068-2-31#969, Environmental testing — Part Z.: Tests — Test Ec: Bmp-und-tuppk_
- primarily for equipment-ltype specimens:

[EC 60068-2- 47-19'8% Envzronmental testmg — Part Z. Tests — Mountmg of ewmw

[EC 60068-2-55#98%, Environmental testing — Part 2.: Tests — Test Ee and guidance: Bmmee--

IEC 60068-2-64=+993, Environmental testing — Part : Test methods — Test Fh: vibration=broed=beomnd
randonr{digitalcontrot-and-guidance:

© IS0 2015 - All rights reserved 1
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3 General information and test conditions

The test shall be carried out at ambient atmospheric conditions and in accordance with ISO 9022-1 and
with the International Standards listed in Table 1. The specimens shall be mounted on the test apparatus
(shock machine, acceleration facility, or electrodynamic shaker) in accordance with IEC 60068-2-47.

e »n
- -

'gn*" is the standard acceleration due to the earth’s gravity, which itself varies with altitude and
geographical latitude.

NOTE For the purposes of this part of ISO 9022, the value of gy, is rounded up to the nearest whole number;
thrert which is 10 m/s2.

\ICIHU\SE Conditioning methods Internatj

ard
4.1 IEC 60068-2-27
4.2 31: Bump IEC 60068-2-29
4.3 32: Drop and topple IEC 60068-2-31
4.4 33: Free fall IEC 60068-2-32
4.5 34: Bounce [EC 60068-2-55
4.6 y-state acceleration [EC 60068-2-7
4.7 : Sinusoidal vibration 0068-2-6
4.8 37: Random vibration (widesband);digital control IEC 60068-2=

Table 1 — Conditioning methods and applicable International Standards for testing

Subclause €onditioning methods International Standard
4.1 30: Shock [EC 60068-2-27
4.2 31: Bump IEC 60068-2-27
4.3 32: Drop and topple IEC 60068-2-31
4.4 33: Free fall IEC 60068-2-31
4.5 34: Bounce IEC 60068-2-55
4.6 35: Steady-state acceleration IEC 60068-2-7
4.7 36: Sinusoidal vibration IEC 60068-2-6
4.8 37: Random vibration (wide-band), digital control IEC 60068-2-64

4 Conditioning

4.1 Conditioning method 30: Shock
See Table 2.

When testing optical instruments, a half-sine shock pulse shall be applied. The specimen shall be
subjected to three shocks in each direction along each axis.

Fabte-deE ¢ et Sittom Irod-36-Shodl

IDegree of severtry 01 02 03 04 05 85 07 081)
‘1) Applicable to testing of components-ereTsserBRes—Complete optical instruments should be
2

subjected ta-508-g=acreleration and shocks of 0,5 ms duration.

Kl
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Accele
amplitude

Duration of nominal shock

State of operation

Oorlor?2

NOTE Degrees of severity ace shall be givenm

1) Appli

testing of components and assemblies. Complete optic
subj to 500 g acceleration and shocks of 0,5 ms duration.

al ins ts should be

Degree of severity 01 02 03 04 05 06 07 08a
Acceleration |Mm S?2 100 150 300 300 500 500 1000 | 5000
amplitude gn multiples 10 15 30 30 50 50 100 500
Duration of nominal shock ms 6 11 6 18 3 11 6 1

State of operation

Oorlor;

Degr

eration
amplitude

shock

Accel- m -s—2

gn multiples

Number of shocks in each
direction along e

Duration of nominal ‘ ms

000

4

000

1000

4000

10

Oorlor?2

000

1000

4000

Degree of severity 01 02 03 04 05 06 07 08
Acceleration |m S2 100 100 100 100 250 250 400 400
amplitude gn multiples 10 10 10 10 25 25 40 40
Duration of nominal shock ms 6 6 16 16 6 6 6 6
;‘gﬁ‘;gf}f shocks In each direction | 4 000 | 4000 | 1000 | 4000 | 1000 | 4000 | 1000 | 4000
State of operation Oorlor?2
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