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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- Con i v , Subcommittee SC 1,
&
Fundamental standardssl SQ &
- .\\é z’w

. : P : . .
[S09022 consists ofthe following parts&ﬁd@r the 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 W
—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
DeppdemComirredt ; eeri s homlormre vl bitmirchrpt ”
RerpidmCormirretied : ; ominrdp ”

— Part 17: Combined contamination, solar radiation

— Pttt proeer OGS S
— Part%5- i i i i

or random vibration
o Partii'ii i i . ii i i i l ]F'l_

© ISO 2015 - All rights reserved v


�$�s���7���Fc�ܚ��3���V��
��ž2��+P%>��4��K��cA�����F��"0�ح�!��A������@�Җ�[��嗵P��9 ����ɦ����n�

ISO 9022:redline: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 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 are\based largely on:TEC 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 fields;'optical instruments are no
longer only precision-engineered optical productsj.but; depending.en-their range of application, also
contain additional assemblies from other fields.For this-reasan, the principal function of the instrument
mstis 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.concerned 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 14:
Dew, hoarfrost, ice

1 Scope

This part of ISO 9022 spec1f1es
of optical instruments

under equivalent conditions, for

dew, hoarfrost or ice.

their ability to resist
The purpose of testing is to investigate to what extent the optical, qum-a-l-, mechanical_
and electrical (inclidiAgEleeEroSEAtig]per for mance characteristi - ,
hoarfrost, or ice. S

2 Normative references

The following

1SO 9022-1=#9941), Optics and ep&en'l&q;@mmm- — Environmental test methods — Part 1:

Definitions, extent of testing: \

l

1S0 9022-4-49942), Optics and uﬁ%ﬁﬁsﬁmﬁ- Environmental test methods — Part4: Salt mist:

3 General information and test conditions

Exposure to dew, hoarfrost, or ice is effected by rapid change of the environmental conditions in a
chamber or by transferring the specimen from a cold chamber to a conditioned room. Instrument parts
not exposed to hoarfrost or icing conditions during normal use should be protected from exposure to
such conditions during test.

4 Conditioning

Table 1 shows the conditioning methods 75 (dew), 76 (hoarfrost followed by the process of thawing),
and 77 (ice covering followed by the process of thawing). Conditioning method 77 (ice covering followed
by the process of thawing) includes two types of ice formation (see Annex A for details)el

— rime ice: degree of severity 01 applies;

— glazed ice: degrees of severity 02 to 04 apply.

1) Feo-bepublished:
2) Terbepebtshed:

© IS0 2015 - All rights reserved 1
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Fatyle-t—B c - Hibrom hods75-—F6-and-77

ditioning method 75 76 77
Degree of severity 01 01 02 03 01 02 031
10£2 -10zx2 -25+3 -15+3

Step

Until specimen has reached a temperature within 3 °%#0f the test cham-

ber temperature?)
°C Not applicable -5+2 -15+3 -25+3

Step 2 Test chamber
temperature

Hoarfrost, to4 5to7 20to30 =75

rime ice, or
glazed ice
build-up on
test surfaces3)
Until the specimen has reached a tem-

perature within 3 °C of the test chamber
temperature2).

Exposure time

Step 3 Test chamber °C
temperature

Relative %
humidity

Exposure time

S
State of operation »w AY &S}A\s@\‘i\? or2
1) Only appficable for outside-mo@a@gal eqﬁé@ﬁ%g%?v
2) Wher€ heat-dissipating specimens dre invoﬁ?e‘gx“tefp?‘perature soaking shall be d¢
ory if, at stabilized test chamber tempeji@ﬁi};s?‘%he temperature of the specimen
by more than 3 °C within one hour. (&&‘6}
Test surfaces as specified by the reley‘@?ﬁ ﬂéeciﬁcation.

A\
Table 1 — Degrees of seveity for conditioning methods 75, 76, and 77

S
Until specimerg re\&&led Qb\% within 3 °C of the test cham-
ber tempera@ )§ . LTl
&

Conditioning method 75 76 77

ﬁ;gree of sever- 14 01 02 03 01 02 03a 04a
Test
cham-

Stepl jber o0 10£2 | -10+2 2543 “15+3 2543
tem-
pera-
ture
Exposure time Until specimen has reached a temperature within 3 °C of the test chamber temperatureb.
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Conditioning method 75 76 77

Test
cham-
ber
tem-
pera-
ture

°C -5+2 -15+3 -25+3

Hoar-
frost,
Step2  [rime Not applicable
ice, or
glazed
ice
build-
up on
testsur-
facesc

mm 0,5to 2 2to4 5to7 |20to 30 >75

Until the specimen has reached a temperature within 3 °C of the test

Ex re tim
posure time chamber temperatureb.

Test
cham-

E:;l °C $ 3042
pera- 46)

ture

Step 3 —
Rela— Q@/ .Q > Q\%
Ve L % . 80 W
umid- $ A

ity

Exposure time |Until specimen has ree@a tg{&;ature&ih' b; "&D‘Sf’the test chamber temperatureb
p p = N m’@‘_ p -

State of operation

5 Procedure

5.1 General

The test shall be conducted in accordance tu- the requirements of the relevant specification and

with IS0 9022-1.

5.2 Preconditioning

Unless otherwise specified in the relevant specification, the surface of the specimen shall be properly
cleaned using nonresidue neutral cleaning agents only. After cleaning, the specimen shall be restored to
service condition (as, for instance, by applying protecting grease, etc.).

5.3 Testsequence

5.3.1 Conditioning method 75, degree of severity 01; conditioning method 76, degrees of sever-
ity 01 and 02

After temperature stabilization in step 1, immediately expose the specimen to the environmental

conditions of step 3. This n'ray- be done by transferring the specimen to a conditioned room or
changing the test chamber conditions.

© IS0 2015 - All rights reserved 3
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