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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, 0
Fundamental standards. -\@ﬂ;),

- r-}l &!I
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R
[S09022 consists ofthe following partgévu»%de‘;‘othe generaltitle Opticsand W —

Environmental test methods:

— Part 1: Definitions, extent of testing

— Part 2: Cold, heat -humidity

— Part 3: Mechanical stress

— Part 4: Salt mist

— Part G-Gembmed-m-l-d-,-bw-»m-prme
—Part-GPst

— Part 7: BripResistance to drip or/rain

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

DerreidGmComrrbirreci=st dervibration—dryt .
— Part 11: Mould growth

— Part 12: Contamination
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— Part 14: Dew, hoarfrost, ice
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— Part 17: Combined contamination, solar radiation
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— Part%5- i i i i
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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 #re=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 areibased largely on.JEC standards, modified
where necessary to take into account features special to gptical instruments:

H-shoutd-e-mroted-tiratasAs a result of continuous.progress in all fieldspoptical 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-reason, the principal function of the instrument
mrstis to be assessed to determine which International Standard'should 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 inthe field.coneerned should be applied. Cases nraycan arise
where application of both ISO 9022 and'otherappropriate International Standards will be necessary.

vi © ISO 2015 - All rights reserved
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Optics and photonics — Environmental test methods —

Part 8:
High internal pressure, low internal pressure, immersion

1 Scope

This part of ISO 9022 spec1f1es
of optical instruments

, under equivalent conditions, for

their ability to resist high pressure, low pressure, or immersion.

The purpose of testing is to investigate to what extent the optical, mechanical, chemical,
and electrical performance characteristics of the specin§n are affected by high pressure, low pressure,

or immersion. O
& &
%)
2 Normative referenee_ Qg) » &
Q \ ’\»Q\
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1SO 9022-1=49941), Optics and ep&ed&sﬁémm- — Environmental test methods — Part 1:
Definitions, extent of testing: \\ Q
\Q

3 General information and test conditions

different test methods are-used to test the pressure-resistance of
optical instruments:

— conditioning method 80: high internal pressureel

— conditioning method 81: low internal pressureel

— conditioning method 82: immersion.

The immersion test shall be carried out in an open water container or in a water
pressure chamber using softened or demineralized water. The immersion depth specified relates to
the uppermost point of the specimen. The water temperature shall be between 10 °C and 25 °C. During

1) Fobeprbtshes
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exposure, the temperature of the specimen shall not be lower than the water temperature nor shall it
exceed that temperature by more than 10 K.

4 Conditioning

4.1 Conditioning method 80: High internal pressure

See Table 1.

4.2 Conditioning method 8681: Low internal pressure

See Table 2.

4.3 Conditioning method 82: Immersion

See Table 3.
Degree of severity 01 | 02 | 03 | 04 | 05 [v06 | 07 08‘\66’?)9 10 | 11 | 12 | 13
. . D
Difference from ambient pres- N . > e
Maximum pressure drop hPa | 75 | 50 [ 20 4:20.k%5 | 2 | 3004200 | 100 | 50 [ 20 [ 10 | 5
y o . v |4
Exposure time min Q) ‘&66 éé\%& afb%
State of operation /(V,VASD O nof Q‘s\\? or 2a
: > SO
See5.4. PSR
i@‘ N » ‘}\ ‘bg
B =
Degree of severity 01 | 02 @3\13%4 05|06 | 07 | 08 | 09 | 10 | 11 | 12 | 13
- : ] > N
Difference from ambient pres S 4002 400 +5
sure hPa o QD
Maximum pressure drop hPa | 75750 | 20 | 10 | 5 | 2 | 300|200 |100] 50|20 10] 5
Exposure time min 10
State of operation 1or 22

Degree of severity 01 02 03 04 05 06
Immersion |Mm 1 4 10 50 200 400
depths Allowable deviation +10 %

Exposure h 2
time
State of operation lor?2
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5 Procedure

5.1 General

The test shall be conducted in accordance with the requirements of the relevant specification and
with ISO 9022-1.

5.2 Conditioning method 82: Preconditioning of specimen and initial test

Prior to exposure, the specimen shall be conditioned at a temperature of 40 °C * 2 °C and a relative
humidity of less than 40 % for a period of 4 h.

Deg everity 01 | 02 ] 03 | 04 | 05 | 060708 09| 10 | 11 [ 42713 |
Difference frm.% 100 + 2 +5
entpressure -

Maximum pressure |hPa | 75 Wﬁ@\>1o</3’,z 300(200[100| 50 | 20 | 10 | 5
drop L

Exposure time min_—"_

e

State of opeM 1r 2%) \

Deg everity 0h 7| 02 | 037|.04«05 |06 |07 | 08|09 |10 &A&’{
Difference frm.% 100 £2 +5

ent pressure B

Maximum pressure |hPa | 75 Wﬁo\>1o</3’,z 300(200[100| 50 | 20 | 10 | 5
rise ]

Exposure time m&/

State of opeM lor21) \
—% |

Ferlbe-3—B ¢ - Fitiomi drod-82- .
Degree it 01 02 03 04
Immersion depths |m 1 4 0 200 400

Allowable deviation +10 %

Exposure time h \

Sta ation lor2 \

5.3 Conditioning methods 80 and 81: Pressure change curve

If required by the relevant specification, a graphical representation of the pressure change time history
shall be recorded during testing. In the event that a suitable recorder is not available, the pressure
change curve shall be plotted from not less than 10 values measured at equal intervals (see Annex A).
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