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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national stand

ards

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 procedure
described i the ISO/IEC Directives, Part 1. 1

- dted—for S —
n particular the different approval criteria needed fo

are
- the

different types of ISO documents should be noted. This document was drafted in accordanee with the

editorial rujes of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention i drawn to the possibility that some of the elements of this document may be’the subje
patent rights. ISO shall not be held responsible for identifying any or all such patentrights. Details o
patent rights identified during the development of the document will be in the introduction and/c
the ISO list pf patent declarations received (see www.iso.org/patents).

Any trade rlame used in this document is information given for the convehience of users and doe
constitute gn endorsement.

For an explanation on the meaning of ISO specific terms and:expressions related to confor
assessment} as well as information about ISO’s adherence to the WDO principles in the Technical Bar

to Trade (TBT) see the following URL: Foreword - Supplementary information

The commiftee responsible for this document is ISO/TC.172, Optics and photonics, Subcommittee
Fundamentdal standards.

This second edition cancels and replaces the firstiedition (ISO 9022-8:1994), of which it constitu
minor revision.

ISO 9022 cqnsists of the following parts, under the general title Optics and photonics — Environm
test method:

— Part 1: Definitions, extent of testing
— Part 2: {old, heat and humidity

— Part 3: Mechanical stress

— Part 4: Salt mist

— Part 6: Dust

ct of
Fany
r on

b not

mity
riers

5C 1,

[es a

bntal

— Part 7: Réesistance to drip or rain

— Part 8: High internal pressure, low internal pressure, immersion
— Part 9: Solar radiation and weathering

— Part 11: Mould growth

— Part 12: Contamination

— Part 14: Dew, hoarfrost, ice

— Part 17: Combined contamination, solar radiation

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

iv © ISO 2015 - All rights reserved
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— Part 22: Combined cold, dry heat or temperature change with bump or random vibration

— Part 23: Low pressure combined with cold, ambient temperature and dry and damp heat

© ISO 2015 - All rights reserved v


https://standardsiso.com/api/?name=5889fbb0200de3ba0a0829f9c5443401

IS0 9022-8:2015(E)

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 spe

cifications.

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 igstrument perfornrarce.

The manufa
likely rigou
of the insti
conditions.

short periodl of time.

In order to

environmental conditions, ISO 9022 contains details of a number of laboratory tests which rel

simulate a
where nece

As a resulf]
engineered
assemblies
determine ¥
importance
Internation
both ISO 90

cturer attempts to ensure, and the user naturally expects, that instruments will(resis
s of their environment throughout their life. This expectation can be assessed byexpo
ument to a range of simulated environmental parameters under controlled laborg
Che severity of these conditions is often increased to obtain meaningful results in a relat

allow assessment and comparison of the response of optical instruiments to approp

bariety of different environments. The tests are based largelyton IEC standards, mod
csary to take into account features special to optical instrumients.

of continuous progress in all fields, optical instruments are no longer only preci
optical products, but, depending on their range @fJapplication, also contain additj
'rom other fields. For this reason, the principal function of the instrument is to be assess
vhich International Standard should be used for<testing. If the optical function is of priy
then ISO 9022 is applicable, but if other funttions take precedence, then the approp

22 and other appropriate International Standards will be necessary.

L the
sure
tory
vely

riate
ably
ified

fion-
onal
pd to
nary
riate

bl Standard in the field concerned should be’applied. Cases can arise where applicati¢n of

Vi
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1
This
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ISO
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Thef

copeE
ding additional assemblies from other fields (e.g. mechanical, chemical, and electromic dev

valent conditions, for their ability to resist the influence of high pressure, low pressure, on

purpose of testingistoinvestigate to whatextentthe optical, climatic, mechanical, chemical,a
prmance characteristics of the specimen are affected by high pressure, Jow pressure, or imj

Normative references

following documents, in whole or in part, are normatively referenced in this docum
pensable for its application. For dated references, only the edition cited applies. H
ences, the latest edition of the referenced document.{including any amendments) appli

D022-1, Optics and photonics — Environmental test methods — Part 1: Definitions, extent

General information and test conditions
ollowingarethethreedifferenttestmethodsusedtotestthe pressure-resistance of opticali
ronditioning method 80: high inteinal pressure;

fonditioning method 81: lofv-internal pressure;

ronditioning method 82:+-immersion.

Environmental conditions for conditioning method 80: clean dry air or dry nitrogen, relati
less fthan 30 %. Conditioning method 82 shall be used for instruments that might undergg
duripg service. The/immersion test shall be carried out in an open water container or
pressure chamber using softened or demineralized water. The immersion depth specifie
the §ppermost/point of the specimen. The water temperature shall be between 10 °C and 2
expgsurejthe temperature of the specimen shall not be lower than the water temperature
exceed that temperature by more than 10 K.

part of ISO 9022 specifies the methods relating to the environmental tests of optical instruments

ices), under
immersion.

nd electrical

mersion.

ent and are
or undated
ES.

bf testing

nstruments:

e humidity
immersion
in a water

d relates to

b °C. During
nor shall it

4 Conditioning

4.1

Conditioning method 80: High internal pressure

See Table 1.

4.2

Conditioning method 81: Low internal pressure

See Table 2.
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4.3 Conditioning method 82: Immersion

See Table 3.

Table 1 — Degrees of severity for conditioning method 80: High internal pressure

Degree of severity 01]02]03|04]05 06|07 08|09 10[11]12]13
pDiifsesrue?;e from ambient P 100 + 2 400 +5
Maximum pressure drop hPa | 75 | 50 | 20 | 10 | 5 2 | 300|200 |100| 50|20 |10 | 5
Exposure tifne min 10
State of operation 1 or 22
a  Seeb5.4.

Taljle 2 — Degrees of severity for conditioning method 81: Low internal pressure

Degree of severity 01]02|03|04]05 06|07 08]09]10]11]12]13
Difference ffom ambient 100 + 2 400 £5
pressure hPa
Maximum pfessure drop hPa | 75 | 50 | 20 | 10 | 5 | 2 | 3007200 | 100] 50 | 20 | 10 || 5
Exposure tilne min 10
State of operation 1 or 22
a  Seeb5.4.

Table 3 — Degree of severity for conditioning method 82: Immersion

Degree of severity 01 02 03 04 05 06
Immersion | [m 1 4 10 50 200 40
depths Allowable deviation +10 %

Exposure h 2
time
State of operation lor2

5 Procedure

5.1 Gendral

The test shiallbefconducted in accordance with the requirements of the relevant specification|and
with ISO 9(22-1.

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.

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).

2 © IS0 2015 - All rights reserved
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State of operation 2

If, in the relevant specification, state of operation 2 is required for conditioning methods 80 and 81, the
following points shall be taken into consideration:

a) thermal changes within or on the specimen shall not exceed 1 K as, otherwise, the required

measurement accuracy will be degraded;

b) mechanical motions may be initiated from the outside (e.g. manually) thus, replacing state of

‘)

5.5
Afte

relafive humidity of less than 40 % for a period of 4 h and then assessed in ageordance with|

5.6

Initi

prov

com
5.5.

If, opp account of the specimen design (e.g. closed casing), a visual inspection cannot reveal

of w

6
The

coddqs for the conditioning method chosen, the degree of severity, and the state of operation

EXA
pres

The

d)
e)

f)
g)
h)

operation 2;

n the event that mechanical motion causes r‘hangpc of volume with the specimen, the resu]tjng

Hiscontinuities in the recording of the event shall be identified.

Conditioning method 82: Recovery and final test

I completion of exposure, the specimen shall be conditioned at a temperaturé of 40 °C

Conditioning method 82: Evaluation

hl and final tests should not reveal moisture film on optical suffaces. Moisture film will b

bletion of the test. The results of specimen evaluation shall be compared in accordance ¥
[he relevant specification shall specify acceptable differences.

hter, the relevant specification shall specify a method of detecting penetrated moisture

Environmental test code

environmental test code shall be.as.defined in ISO 9022-1, giving a reference to ISO 9

MPLE The environmentalttest of optical instruments for pressure-resistance in the event of
ure, conditioning method.81,.degree of severity 01, state of operation 1, is identified as:

Environmental test ISO 9022-81-01-1

Specification
relevant&pecification shall contain the following details:

bnvireiimental test code;

+ 2 °C and a
5.6.

e acceptable

ided that it disappears during heating of the specimen and does not reappear withim 24 h after

vith 5.2 and

penetration

D22 and the

internal low

T o CT O o P CCTIIIITTTD;

preconditioning (see 5.2);

type and scope of initial test (see 5.2);

conditioning methods 80 and 81: if recording of a pressure change curve in accordance with 5.3 is

required, criteria for evaluation;
state of operation 2: period of operation;
state of operation 2: type and scope of intermediate test;

recovery (see 5.5);

© ISO 2015 - All rights reserved
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i) type and scope of final test (see 5.5);
j) criteria for evaluation (see 5.6);

k) type and scope of test report.

4 © IS0 2015 - All rights reserved
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Annex A
(informative)

Explanatory notes

For the sake of satisfactory functioning, it is essential that changes of temperature do not cause moisture
films on internal surfaces since, otherwise, the optical performance would be considerably degraded and

oth

be satisfied by sealing the instrument before use with dry air or nitrogen and by defining th
resigtance of the instrument.

Therefore, in order to ensure proper functioning, it is necessary to investigate the pressure
Depéending upon the air volume of the instrument and the number of enclosure interf
fundtional bushings inserted into the enclosure wall (in other words, depending upon

and fype of enclosure sealings), reasonable pressure-resistance requirements need to be g

defi

Inst
ther
tom
teste
fron

Skin

Recd
pres

appy
Servy

The
amp

facil

effects such as corrosion or mould growth might be accelerated. This requiremente;

ed choosing a mission-orientated environment and conditioning method.

‘uments used and transported and thus exposed to maximuih stress in high-altitude en|
bfore have to be pressure-tested at high internal pressureswhereas instruments which
aximum stress in environments of low temperature or.high external pressure have to
bd at low internal pressure (testing at low internal pressure also presents a higher degf

contamination and increased internal humidity).

diving or underwater instruments shall be immeérsion-tested.

in normally
e pressure-

-resistance.
aces or the
he number
elected and

vironments
ire exposed
e pressure-
ee of safety

rding the pressure/time history from discrete data measured during testing at h

gh internal

sure (conditioning method 80) or lowCinternal pressure (conditioning method 81) |permits an
opriate interpretation of the tightness measured and a reasonable determination of the expected

ice reliability.

use of piezoelectric or piezoresistive pressure transducers, together with the associated measuring
ifiers,ensuresahigh degreeofmeasurementaccuracy. Wherever possible, the sensor should be installed
withiin the test adapter in order'to avoid air volumes outside the specimen. Moreover, this

tates the connection pfa-recording unit (e.g. an X-T-recorder) thus, enabling immediate ch3

rrangement
irting.

ematic representation of a pressure test apparatus for test methods 80 and 81 is given i Figure A.1.

Asc
Figure A.2 showsa-test connection for the pressure test.
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