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sists of the following parts, under the general title Optics and
ments — Environmental test methods:

Definitions, extent of testing
Cold, heat, humidity
Mechanical stress

Salt mist

Combined eold, low air pressure
PDust

Drip, ‘rain

Part 8:
Part 9:

Part 10: Combined sinusoidal vibration, dry heat or cold
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— Part 11: Mould growth

— Part 12: Contamination

— Part 13: Combined shock, bump or free fall, dry heat or cold

— Part 14: Dew, hoarfrost, ice

— Part 15: Combined random vibration wide band: reproducibility me-

dium, in dry heat or cold

Part 16 Combined-bounce—or-steady-state—acceleration, in dry heat

or cold
— Part 17: Combined contamination, solar radiation
— Part 18: Combined damp heat and low intérnal pressur

— Part 19: Temperature cycles combined) with sinusoida
vibration

— Part 20: Humid atmosphere containing sulfur dioxide
sulfide

Annex A of this part of ISO 9022 is for information only.
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Introduction

Optical instrumnents are affected during their use by a number of different
environmenta| parameters which they are required to resist without sig-
nificant reduction in performance.

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 geographidal location. The environmental effects on optical instrument
performance [n the tropics and subtropics are totally different from those
found when they are used in the arctic regions. Individual parameters
cause a variefty of different and overlapping effects on instrument per-
formance.

The manufactlrer 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 instftdment
to a range of [simulated environmental parameters under controfted labo-
ratory conditigns. The severity of these conditions is often-increased to
obtain meaningful results in a relatively short period of time:

In order to allpw assessment and comparison of the response of optical
instruments tp appropriate environmental conditions; 1ISO 9022 contains
details of a nymber of laboratory tests which reliably simulate a variety of
different envifonments. The tests are based largely on IEC standards,
modified whefe necessary to take into aceount features special to optical
instruments.

It should be poted that, as a result™of continuous progress in all fields,
optical instruments are no longerCenly precision-engineered optical prod-
ucts, but, degending on their range of application, also contain additional
assemblies from other fields¢{ For this reason, the principal function of the
instrument myst be assessed to determine which International Standard
should be used for testing; If the optical function is of primary importance,
then ISO 9022 is applicable, but if other functions take precedence then
the appropriate International Standard in the field concerned should be
applied. Casep ;/may arise where application of both ISO 9022 and other
appropriate International Standards will be necessary
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Optics and optical instruments — Environmental test

methods —

Part b:
Com

1 Scope

This part|of ISO 9022 specifies methods for the test-
ing of optical instruments and instruments containing
optical cqmponents, under equivalent conditions, for
their ability to resist the combined influence of cold
air pressure, including the potential
condensdtion and freezing of water, simultaneously
acting on|the instrument under test.

This part|of ISO 9022 is applicable to opticalcinstru-
ments, gdnd instruments containing optical,"compo-
nents, designed for operation and/or transport in high
mountainjous areas or on board aircraft-or missiles.

The purpgse of testing is to investigate to what extent
the opticpl, thermal, mechanical/ chemical and elec-
trical pefformance charactéristics of the specimen
(e.g. of ipstruments installed in unheated aircraft or
missiles providing no‘pressure balance) are affected
by low temperature¥and low air pressure. Further-
more, the additional’ effects of water condensing and
freezing pn the/instrument or components externally
mounted|ofi-aircraft or missiles can be determined.

ined cold, low air pressure

possibility of’ applying the most recent ¢
standard indicated below. Members of
maintain'{registers of currently valid
Standards.

ISO 9022-1:1994", Optics and optical in
Environmental test methods — Part 1
extent of testing.

3 General information and tes
conditions

Low air pressure or altitude chambers
providing air circulation, are used for the
the specimen. The test chamber may be

dition of the
IEC and ISO
International

struments —
- Definitions,

Lan gl

or cabinets,
exposure of
a combined

low air pressure/low temperature chamber, or a low

air pressure chamber may be installed
temperature chamber.

The size of the test chamber and the lo
specimens shall be chosen so as to en
conditioning of all specimens.

in a low air

cation of the
sure an even

2 Normative reference

The following standard contains provisions which,
through reference in this text, constitute provisions
of this part of ISO 9022. At the time of publication, the
ecition indicated was valid. All standards are subject
to revision, and parties to agreements based on this
part of ISO 9022 are encouraged to investigate the

1) To be published.

| cvnrapine of o 4+ + baoll b +
LUVWTIHTY VI UIC CTHTTYTTatul s otidlil VT ol

rted prior to

the commencement of pressure reduction. The spec-
imen shall have reached the specified test tempera-
ture before the test pressure is adjusted.

When applying conditioning method 51, there shall be
no condensation or freezing of water on the specimen
during air pressure rise. Ways of preventing this are
either the use of repurified nitrogen or radiant heating
of the specimen.
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f) type and scope of initial test;

g) period of operation for state of operation 2;

h) type and scope of intermediate test for state of
operation 2;

)
k)

ISO 9022-5:1994(E)

recovery,
type and scope of final test;
criteria for evaluation;

type and scope of test report.

Table 1 — Degrees of severity for conditioning methods 50 and 51: Combined cold, low air pressure

Degree of severity

01 02

03

04 05 06 07 08

Test chamber tempera-

ture °C -25+3| -40+3| -25+3| -40+3| -65+3| -25+3| -404 3| —-65+3
kPa 60 £ 3 85 +1 T+0J5
Air pressyre Equivalent al-
fitude? m 3 500 16 000 31 00p
Time needed for air
pressure reduction or air min max. 5 max. 20 max. 40
pressure :Iise
Mean temperature change
rate during heating or K/min In the range from 0,2 to 2
cooling respectively
Exposure time h 4
State of operation 1or2

1) The tha are based on bad weather conditions.
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Annex A
(informative)

Explanatory notes

ral

the specimen. One of several methods of performing

This part of I$O 9022 describes two methods of ex-
posure charagterized by different environmental influ-

ences. Both
pressure as
method 51 re

methods employ cold and low air
acting factors. Whereas conditioning
uires only low temperature and low air

pressure, conditioning method 50 also includes ex-
posure to hoaffrost and condensed moisture.

Conditioning

ethod 51 simulates the operation and

transport of dptical instruments in high mountainous
areas where temperature and humidity change slowly
without noticpably affecting the instrument. Similar
conditions arg encountered in unheated internal com-
partments of pircraft where there is little or no press-
ure balance |e.g. in cargo space. Hoarfrost and

moisture con

ensation may be excluded in such sur-

roundings. Hgwever, optical instruments, or parts of
them that arg externally mounted on aircraft, are ex-

posed not on

y to cold and low air pressure but also

to air humidity in the form of condensed moisture(or

hoarfrost.

Condensation|
surfaces, or

or freezing of moisture onsinstrument
bven within leaky instruments, occurs

when descending aircraft or missjles—penetrate re-

gions where,
humid air or r
which excee
surfaces. The

with rising temperature and pressure,
hin are encountered; the temperature of
is the temperature of the instrument
melting hoarfrost or the condensed

moisture is likely to penetrate into externally mounted
instruments ¢r comporents. As a consequence of
leakages or inadequately ventilated parts, condensed
moisture may aecumulate within the instrument and

the—testimaccordance withconditiommgmethod 50,
using chamber as described above, is givenip A.2.

A.2 Example of conditioning-method 50

At the end of the exposure time land while hgating up
is in process, adjust the test-Chamber temperature to
between — 20 °C and ,—10 °C. Let specimen tem-
peratures stabilize within-this temperature rapge.

Adjust the pressUre within the test chamber to be-
tween 40 kPafand 60 kPa. Inject, in the immediate
neighbourhood of the specimen, water vgpour or
spray through a well-insulated hose and fumnel into
the chamber until hoarfrost becomes clearly visible
on the*specimen. Then, as rapidly as possiijle, raise
the: chamber temperature to approximately |2 °C, at
cénstant pressure, and dwell at this temperafure until
the wet bulb indicates a positive temperatufe value.
This dwell time, which depends upon the|type of
humidifier used in the test chamber, is required be-
cause, normally, the humidity control will ot work
until the mantle humidifier installed within [the test
chamber has defrosted. The relative humidify within
the test chamber is to be maintained at a|level of
more than 95 % in order to prevent the copdensed
moisture from drying while heating up continues.

As soon as the mositure control has started|working
and the relative humidity has reached a levellof more
than 95 %, adjust the test chamber temperature, as
rapidly as possible, and at constant presgure and
constant relative humidity, to ambient atmospheric
conditions until the hoarfrost on the specimen has

cause malfunctions.

Exposure conditions as required for conditioning
method 51 may be simulated in standard low air
pressure cabinets or chambers providing means of
cooling and air circulation. If, for conditioning method
50, the formation of hoarfrost in the low air pressure
range is additionally required, the test apparatus
should include a device for injecting, at low tempera-
ture and low air pressure, water vapour and spray into
the chamber; the injection inlet should be located near

completely changed Iinto condensed moisture.

After ambient atmospheric conditions have been
reached, gradually adjust the test chamber air press-
ure to ambient air pressure. The relative humidity
within the test chamber should continue to be main-
tained at more than 95 %.

Care should be taken that the condensed moisture on
specimens other than heat-active components does
not dry up during the subsequent intermediate test.
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