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national standards bodies (ISO member bodies). The work
International Standards is normally carried out through ISO
mmittees. Each member body interested in a subject for
nnical committee has been established has the right to be
on that committee. International organizations, governmental
ernmental, in liaison with I1SO, also take part in the work. ISO
closely with the International Electrotechnical Commission
natters of electrotechnical standardization.

tional Standards adopted by the technical committees are

the member bodies for voting. Publication as an International
Lires approval by at least 75 % of the member bcdies casting

Standard ISO 9022-7 was prepared by Technical Committee
Optics and optical instruments, Subcommittee-SC 1, Funda-
ards.

hsists 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 cold, low air pressure
Dust

Dripy rain
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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 interpal* pressure

— Part 19: Temperature cycles combined\With sinusoiddl or random
vibration

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

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



https://standardsiso.com/api/?name=2b7cca1c73286c5756cbde87036b61f0

1ISO 9022-7:1994(E) © IS0

Introductjon

Optical instruments 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 in the tropics and subtropics are totally different from those
found when they are used in the arctic regions. Individual parameters
cause a variey of different and overlapping effects on instrument per-
formance.

The manufactrer attempts to ensure, and the user naturally expects, that

instruments
their life. This
to a range of
ratory conditig

ill resist the likely rigours of their environment throughout
expectation can be assessed by exposure of the instrument
simulated environmental parameters under contrelled labo-
ns. The severity of these conditions is often increased to

obtain meaningful results in a relatively short period of time!

In order to all
instruments t
details of a nu
different envi
modified whe
instruments.

bw assessment and comparison of the résponse of optical
b appropriate environmental conditions,_ ISO 9022 contains
mber of laboratory tests which reliably simulate a variety of
ronments. The tests are based largely on IEC standards,
fe necessary to take into accournt features special to optical

It should be poted that, as a result of_tontinuous progress in all fields,
optical instruments are no longer _anly’ precision-engineered optical prod-
ucts, but, depgending on their range of application, also contain additional
assemblies from other fields. Fern 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 I1SO 9022 is applicable, but if other functions take precedence then
the appropriale International Standard in the field concerned should be
applied. Case$ may arise where application of both ISO 9022 and other
appropriate Infernational Standards will be necessary.
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Optics and optical instruments — Environmental test

methods —

Part (7:
Drip,|rain

1 Scope

This part|of ISO 9022 specifies methods for the test-
ing of optical instruments and instruments containing
optical cpmponents under equivalent conditions, for
their ability to resist drip or rain.

The purppse of testing is to investigate to what extent
the optidal, thermal, mechanical, chemical and elec-
trical performance characteristics of the specimen‘are
affected ppy drip or rain. Contamination of drip-or rain
water duge to impurities in the air shall be jgnored for
the purpgses of this part of ISO 9022.

2 Normative reference

The follgwing standard contains provisions which,
through feference in this text, constitute provisions
of this part. ofNSO 9022. At the time of publication, the
edition indieated was valid. All standards are subject

3 General information and test
conditions

At théybeginning of exposure, the tempgrature of the
water shall be below that of the specjmen. During
exposure the specimen shall be molinted in the
possible operating positions on a rotary table which
rotates at a speed of 1 r/min to 2 r/min pbout its axis
perpendicular to the sprinkling area. Pripr to testing,
the required rain or drip rate shall be measured and
set in the centre of the sprinkling area octupied by the
specimen.

Measurement of the rain rate or drip frate shall be
performed using a rain gauge of the typg designed by
Prof. Hellmann. If various measuring| areas exist
andfor several measurements are pefformed, the
mean value for all measurements shall |ie within the
limits specified in tables 1 to 3 for the|required rain
rates.

4 Conditioning

to revision, and parties to agreements based on this
part of 1ISO 9022 are encouraged to investigate the
possibility of applying the most recent edition of the
standard indicated below. Members of IEC and ISO
maintain registers of currently valid International
Standards.

150 9022-1:1994", Optics and optical instruments —

Environmental test methods — Part 1: Definitions,
extent of testing.

1) To be published.

4.1 Conditioning method 72: Drip

The drip shall be produced with the test apparatus
shown in figure 1. This size of the test apparatus and
the dispenser plate (see figure 2) shall be determined
by the size of the specimens. Specimens requiring a
dispenser plate of more than 1 m? can be tested in
sections. The required water level above the
dispenser plate shall be regulated by a float valve
andfor overflows (see figure 1). Decalcified or fully
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desalted water shall be used to prevent blockage of
the fine holes in the dispenser plate. The distance
between the specimen and the dispenser plate shall
not be less than 1 m. Care shall be taken to ensure
that every point of the possible upper sides of the

specimen are exposed to the drip during the test.

4.2 Conditioning method 73: Steady rain

The test shall
water) or wit
4.1. The sho
shown in figu

be arranged in

be performed w:th tap water (drlnkmg

r heads used shall correspond to those
e 3. The swivelling shower heads shall
such a way that the required rainfall

rate is evenly Histributed over the sprinkling area. The

measurement

of the rain rate shall be performed in

accordance With clause 3. The number of shower
heads depends upon the size of the specimen. The

shower heads

shall be positioned at least 2 m above

the highest sufface of the specimen. A recommended

arrangement ¢

planatory notes.

f the shower heads is given in the ex-

4.3 Conditioning method 74: Driving rain

The requireme
rainfall. The w

nts of 4.2 shall apply for producing the
nd generator shall be arranged so that

the rain falls ag evenly as possible on the specimen.

During the e
specimen sha

posure the rotary table bearing -the
I be erected approximately 2 m in the

direction of the wind behind the centre of the .sprin-
kled area whith would be formed if no_wind were

applied.

Prior to insertipn of the specimen-in.the test appara-

tus, the wind

velocity and the\rain rate shall be

measured in the area wherethe“centre of the speci-

men will be 19
metal sheet as
the rain gau
Hellmann.

cated during‘exposure. A rain-catching
b shown _in\figure 4 shall be inserted in
je of «the type designed by Prof.

© SO

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 Preconditioning

If not specified |n the relevant specification, the sur-
ed prior
to exposure. To this end, only such neutral*tleaning
agents shall be used as do not leave a film o, or at-

tack, the surface of the specimen. After clearjing, the

specimen shall be restored to seryvice conditjon, e.g.
by the application of protective-grease.

5.3 Recovery

If not specified in the\relevant specification, [the sur-
face of the specimen shall be dried. Blowihg with
compressed aif. is not permitted. The temperature
shall then be &djusted to ambient conditions.

5.4 Final test

After recovery, internal optical sirfaces of thg speci-
men may show a moisture film. This shall disappear
in the time specified in the relevant specificatjon.

In the event that penetrated water cannot be detected
by visual inspection, a method of examining ywhether
moisture has penetrated shall be specified in|the rel-
evant specification.

6 Environmental test code

The environmental test of optical instrumentg for re-
sistance to steady rain, conditioning method|73, de-
gree of severity 01, state of operation 1, $hall be
identified as:

Environmental test ISO 9022-73-01-1
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Table 1 — Degrees of severity for conditioning method 72: Drip

ISO 9022-7:1994(E)

Degree of severity 01 |02 | 03 |04 [ 05 |06 | 07 | 08 [ 09
Specimen temperature at beginning oC 15 1o 35
of exposure
Difference between specimen and
water temperatures at beginning of K 2t020
exposure
Water level above dispenser plate mm 40 75
Drip rate lIlIH[’IlI;II 1,5 S,S ¥ 2| :,5 + 1
Exposufe time min 1| 15 | 5 | 15 [ 30 | 515 [ 30
State of operation Oorlor2
NOTE — For testing with degrees of severity 01 to 06, the test apparatus shall be filled prior td exposure in such a way that
the watgr drips evenly from each hole. Only after this has been guaranteed shall the waterdevel be lowered t¢ the required
volume, |e.g. by opening the overflow. The use of surface-active agents is not permitted:
Table 2 — Degrees of severity for conditioning method 73: Steady rain
Degree pf severity 01 02
Speclm'rn temperature at beginning of oC 15 t0 35 15 1ol 35
exposure
Difference between specimen and water 2 t0 20 2 100
temperatures at beginning of exposure
Rain ratle mm/min 542 204 3
Exposufe time min 30 + 2 30 4 2
State of operation OQorlor2
Table 3 — Degrees of severity for conditioning method 74: Driving rain

Degree pf severity 01 02 03 04 05 06
Spe.clm n temperaturedat oC 15 10 35
beginning of exposure
Differenice betweén,specimen and water

. K 21020
temperatures at-beginning of exposure
Wind v4locities at specimen location m/s 18+ 3 B3 + 3
Rain rate FRFRFRIR 2—+—1 043 241
Exposure time min 10 30 10 30 10 30
State of operation Oorlor2

NOTE — In the low rain rate required for degrees of severity 01, 02, 05 and 06, the water is not always distributed in the
form of drops through the shower heads. This is, however, counteracted by the strong turbulence of the water caused by
the high wind velocity.
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Dimensions in millimetres

Inflow

Outflow to empty
PN

apparatus after test ~ \

Overflows (@ > 20)

75
40

NOTE — Any details not given should be chosen appropriately.

Figure 4~ Test apparatus for drip conditioning method
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Dimensions in millimetres

Indentations produced with steel rod
of 4,8 mm diameter. Radius at tip
S mm, pressed 1,5 mm into metal

Holes with diameter of 0,35 mm bored
through indentations in metal sheet

1
= \
) b 4% b %
l
25,4
Plate made of CuZn alloy
0.8 mm thick
Dimension Tolerance
mm mm
0,1 to 0,9 inclusive + 0,02
0,9 to 6,0 inclusive + 0,1
6.0 to 30,0 inclusive + 0,2
30,0 to 120 + 0,3
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Dimensions in millimetres
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Dimension Tolerance
mm mm
0,11t0,9 + 0,02
>0,91t06,0 + 0.1
>6,0t0 30,0 + 0,2
> 30,0 to 120 + 0.3
Length of shorter leg Tolerance
mm angular mil
to 10 + 60

Figure 3 — Shower head
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Rain-catching sheet for measuring

NOTES

1

rate of driving rain, inserted in
/— the Hellmann-type rain gauge

ISO 9022-7:1994(E)

1900005000000 020s8PPPPIIII SISO IS sIss

T

o additional supports necessary
e to wind pressure

The arga of surface A shall be equal to the area of surface B.

2 Any details not given should be chosen appropriately.
Figure 4 — Rain-catching metal sheet
7 Spegification e) state of operation 2: determination |of period of
operation;
The equigment ‘specification shall contain the follow- .
ing detailg: f) state of operation 2: method and scppe of inter-
mediate test;
a) environmental test code; _
g) recovery if other than described in 5.3;
b) number of specimens; _
h) type and scope of final test, unless specified in
c) preconditioning of specimen if other than de- 5.4,
scribed in 5.2; ) o _ ]
i) criteria for evaluation, e.g. admissible amount of
d) type and scope of initial test; penetrated water, time within which moisture film

i

should vanish;

type and scope of test report.
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Annex A
(informative)

Explanatory notes

A.1 General

Rain, flooding

water spray o

© ISO

by this part of ISO 9022. The shower head specified
by this part of 1SQ 9022 produces-rainwith-small drop

such as that encountered on ships,
splash and the effect of dripping water

are some of the manifold environmental influences to

which optical
lifetime

instruments are exposed during their

in all states of operation. This part of

ISO 9022 describes exposure to drip and rain. The
ability to resigt exposure to immersion and flooding

can be establi

shed by 1ISO 9022-82.

Dripping watgr is used to simulate the influence on
instruments of water dripping from above due to

condensation
2 mm. The d
simulate the

or leaks. The size of the drops exceeds
ip test can, however, also be used to
bffect of a small amount of rain on in-

struments which may not normally be exposed to

rain, but whic
exposure to
drip rates of

h are protected against accidental, short
ainfall, e.g. camera systems. The low
conditioning method 72, degree of se-

verity 01 or 03, are intended for exposure of this type.

The influence
to that to wh

of rain on optical instruments is similar
ch they are subjected during expesure

to moisture as detailed in I1ISO 9022-2%; the. effects,

however, are
drops, due to

different. Thus water in(the form of
its surface tension, tends/to penetrate

into the instrument or components thereof much less
than is the cgse with water vapour. Unlike exposure
to water vapgur, potential cerfosion phenomena are
not taken into account in the-rain test.

The effect of

the rain-increases the higher the speed,

the smaller the size.of the drops and the longer the

exposure tir;re.

measuremen
constancy du

In order to facilitate the test,
of the size of the drops and their

sizes (< 2 mm).

The degrees of severity correspond™to cgnditions
such as are encountered in a natural envirpnment.
Conditioning method 73 and degree of seMerity 01

simulate the maximum rain rate ‘expected in

Europe,

i.e. 7 mm/min for a duration of 5 min. This period is

extended to 30 min as_the rain rates mea
Europe during cloudbursts range between 3

sured in
mm/min

to 7 mm/min for a duration greater than 30 min. The
maximum globakfate reaches 20 mm/min fqr a dur-

ation of 5 mifyand is covered by degree of
02. The time of exposure to degree of severit

also been\fixed at 30 min, not only in order tg

the test’but also to partly simulate the rainfa
intensity but considerably longer duration
enced, for example, in India,
(600 mm/m? within 24 h and 5 000 I/m? wi
year).

The rain rate required for conditioning meth
less than that specified for conditioning me
However, due to the strong wind causing sp

severity
y 02 has
tighten
| of less
experi-

Burma and Java

hin one

bd 74 is
hod 73.
rays and

eddies when the rain impinges on the specirmen, the
stress acting on the latter is more severe diring ex-

posure to conditioning method 74 than to con
method 73.

ditioning

A.2 Arrangement of shower heads in

conditioning methods 73 and 74

Figures A.1 and A.2 show a recommended
ment of the shower heads for the rain test.

arrange-

ring the exposure time is not required

2) 1SO 9022-8:1994, Optics and optical instruments — Environmental test methods — Part 8: High pressure, low pressure,

immersion.

3) 1SO 9022-2:1994, Optics and optical instruments — Environmental test methods — Part 2: Cold, heat, humidity.
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