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Forew

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 1SO
technical [committees. Each member body interested in a subject for
which a t{echnical committee has been established has the right to be
represented on that committee. International organizations, governmental

rnational Standards adopted by the technical committees are
circulated|to the member bodies for voting. Publication as an International
Standard fequires approval by at least 75 % of the member bodies casting
a vote.

Internatiohal Standard ISO 9022-13 was prepared by Technical Committee
ISO/TC 12, Optics and optical instruments, Subcommittee SC 1, Funda-
mental standards. ;

ISO 9022 [consists of the following parts, under the general title Optics and
optical ingtruments — Environmental test methods:

— Part| 1: Definitions, extent of testing
— Part|2: Cold, heat, humidity
— Partl3: Mechanical stress

2
3
— Part|4: Salt mist
5
6.
7

— Part|5: Combined-cold, low air pressure

— Part|6: Dust

— Part| 7: ,Drip; rain

— Partt8—High-prossure—low-pressure—mmersion

— Part 9: Solar radiation

— 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 coid
— Part 14: Dew, hoarfrost, ice

— Part 15: Combined random vibration wide band. reproducibility me-
dium, in dry heat or cold

— Pa;t;L&;Combined_bounce_aLstead)esta:e_acceJezaabn in dry heat
or cold

— Part 17: Combined contamination, solar radiation
— Part 18: Combined damp heat and low internal pressure

— Part 19: Temperature cycles combined with sinusoidal or random
vibration

— Part 20: Humid atmosphere containing sulfur dioxide pr hydrogen
sulfide
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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 sig-
nificant redluction 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 geographical location. The environmental effects on optical instrument
performante in the tropics and subtropics are totally different from those
found when they are used in the arctic regions. Individual parameters
cause a variety of different and overlapping effects on instrument per-
formance.

The manufacturer attempts to ensure, and the user naturally expects, that
instrumenis 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 labo-
ratory conflitions. The severity of these conditions is often increased to
obtain meaningful results in a relatively short period of time.

In order tg allow assessment and comparison of the response of optical
instrumentis to appropriate environmental conditions; ISO 9022 contains
details of 8 number of laboratory tests which reliably simulate a variety of
different gnvironments. The tests are based\largely on IEC standards,
modified where necessary to take into account features special to optical
instruments.

It should e noted that, as a result of continuous progress in all fields,
optical insfruments are no longer. only precision-engineered optical prod-
ucts, but, depending on their range of application, also contain additional
assemblie$ from other fields. For this reason, the principal function of the
instrument must be assessed to determine which International Standard
should be used for testing."if the optical function is of primary importance,
then 1SO 9022 is applicable, but if other functions take precedence then
the appropriate International Standard in the field concerned should be
applied. Cases may arise where application of both 1ISO 9022 and other
appropriate International Standards will be necessary.
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Optics and optical instruments — Environmental test
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4 Conditioning

The required exposure time shall not commence until

all parts of the specimen have reached a temperature
within 3 K of the test chamber temperature. For
heat-dissipating specimens, the period of exposure
shall not begin until the temperature of the specimens
changes by not more than 1 K within 1 h at the sta-
bilized test chamber temperature. The last hour of the
temperature soaking time shall be considered to be
the first hour of the exposure period.

© IS0

4.3 Conditioning method 66: Combined
shock, cold

See table 3.

When testing optical instruments, a half-sine shock
pulse shall be applied. The specimen shall be sub-
jected to three shocks in each direction along each
axis. . . :

4.1 Conditioning method 64: Combined
shock, dry heat

See table 1.

When testing optical instruments, a half-sine shock
pulse shall be applied. The specimen shall be sub-
jected to three shocks in each direction along each
axis.

4-4—Conditioning-method-67:-Combined
ump, cold
See table 4.

4.5 Conditioning method 68: Combined free
fall, dry heat

See tableb.

4.2 Conditioning method 65: Combined 4.6 Conditioning method 69: Combined free
bump, dry heat fall, cold '
See table 2. See table 6.
able 1 — Degrees of severity for conditioning method 64: Combined shock, dry heat
Dogro.of»}mtty o1 {02 | o3| osn | o5 [ 06 07 [ 08 | 0w | 10 [ 11 ] 12 | 13 [ 1an]] 150
Test chambelr o
temperature C 404+ 2 65+ 2 63+ 2 854 2
Relative humidity % <40
Accelerationlam-  ™M/s? 147 | 294 | 490 [ 4900 | 147 | 294 | 490 | 490 | 4900 | 147 [ 294 | 490 | 490 | 4900 || 4900
plitude £ multiples 15 30 50 500 15 30 50 50 500 15 30 50 50 500 500
Duration of pomi-
nal shock ms 1 6 + 1 " 6 1 3 1 11 6 11 3 1 1
State of opsetation Oorlor2
1) Applicable when testing compongnts‘and assemblies. Shocks of §00g acceleration and 0,5 ms duration shall be applied when testing complete optical
instrument. .
Table.2.— Degrees of severity for conditioning method 65: Combined bump, dry heat
Dogree of selerity o | o2 03 | o4 [ o5 6 | o7 ] 08
Test chamber 14 porat °C A0 42 BE 4 2 A3 4 21
Relative humidity % <40
m/s2 98 98 98 98 245 98 98 245
Acceleration amplitude
’ g multiples 10 10 10 10 25 10 10 25
Duration of nominal shock ms 6 6 [ 6 6 6 6 6
Number of shocks in each di-
rection along each axis +1% 1000 4 000 1000 4 000 1 000 1 000 4 000 1 000
State of operation Oorlor2
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Table 3 — Degrees of severity for conditioning method 66: Combined shock, cold

Degree of severity o1 | 02 | 03 |o0sn | 05 [ 06 | o7 [o8n [ oo [ 10 | 1 | 12|10
:‘ost chamber tempera- oc —1043 —2043 -2543
ure
m/s2 147 294 490 4 900 147 294 490 4 900 147 294 490 490 | 4900
Acceleration amplltud§ 8 ‘ k '
' multi~ 15 30 50 600 15 30 50 500 15 30 50 50 600
ples >
Duration of nominal P
shock ms 1" 6 1 1 1A 6 1 1 1" 6 11 3 1
State of pperation Oorlor2 01or Oor1or2 01or Oortor2 01or

1) Appligable when testing components and assemblies. Shocks of 500g acceleration and 0,5 ms duration shall be applied when testing complgte instrument.

Degree of severity 14 | 15 | 18 [ 17 180 [ 102 | 20 [ 210 | 222 [ 232 | [24 | 250
:‘on chahber tempera- oc ~3543 ~55+3 -65+B
ure
m/s2 147 294 490 490 4 900 147 490 4 900 147 490 490 4 900
Acceleration amplitude ¢ mul-
. 16 30 50 50 500 16 50 500 15 50 50 500
tiples
Duration [of nominal . .
shock ms 11 6" 1 3 1‘ 1 3 1 1 11 3 . 1
State of pperation Oortor2 Oor1 Qortor2 Oor1 Oorlor2 Oor1

1} Appligable when testing components and assemblies. Shocks of 500g acceleration and.0;6 ms duration shall be applied when testing complégte instrument.

2) Appli able only for the purpose of simulating arctic environment for ground and aiptransport.
Table 4 — Degrees of severity for conditioning method 67: Combined bump, cold

Degree of severity o o o2 3 | o4 5 | o8 [| o7

Test chaupbor temperature °C -10£3 ~20+3 - 25 1 3]

Accolora+on amplitude mis? % % % % % % 245
g multiples 10 10 10 10 10 10 25

Duration Jof nominal shock ms 6 6 6 6 6 6 8

Number of shocks in each direction 1'% 1000 4 000 1000 4 000 1000 4 000 1000

State of gperation Oorlor2

Degree of severity 08 o | 10 1 12 13 14

Test charpber temperature °C -35+3 -55+3 -p5+3
m/s2 98 98 245 98 245 98 245

Acceleratjon amplitude - -

‘i £ multiples 10 10 25 10 25 10 25
Duration [of nominal shock ms 6 6 6 6 6 6" 6
Number ¢fshocks in each direction +1% 1000 4 000 1 000 4 000 1000 4 000 1 000
State of operation Oor1lor2
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Table 5 — Degrees of severity for conditioning method 68: Combined free fall, dry heat
Degree of severity ot | o2 | o3 | o4 o5 | o6 | o7 | o8 o9 | 10 | 1 | 1
Test chamber tem-
p:nt:r:m o C 40+£2 63+2 85+ 2
Relative humidity % <40

mm 100 | 250 | 500 [ 1000 | 100 | 250 [ s00 | 1000 | 100 | 250 | 500 | 1000
Height of fall Acceptable 20 g ™ 20 g
deviation ° o 0
Mass of specimen
lncl_udlng puiklnn 1) kg < 200 .< 100 <50 <20 <200 | <100 < 60 <20 <200 | <100 < 60 <20
State of opdttlon Oor1
1) Recommendation for selection of degrees of severity. Storage containers shall not be considered as packing.
Table 6 — Degrees of severity for conditioning method 69: Combined free fall, cold
Degree of sejerity o | o2 | o3 [ o4 05 | o8 |07 | o8 9 | 10 | n [ 2
Test chambey tem- o
perature ¢ -25+3 ~35+3 -40+3
mm 100 | 250 | s00 [ 1000 | 100 {250 | so0 [ 1000 | 100 [ 250 | s00 |1ooo
Height of fal{ Accaptable 0 0 +20
deviation 0% 0% 0%
Mass of spedgimen
including patking 1) kg <200 | €100 < 60 < 20 <200 | <100 < 50 <20 <200 | €100 < 50 <20
State of opohtion Oor1
1) Recommendation for selection of degrees of severity. Storage.containers shall not be considered as packing.
Degree of severity 13 [ 14 | 15 [ e 17 | 18 | 9 [ 20
Test chamber tempera- o
ture ¢ -56+3 -65+3
m 100 | 250 [ s00 | 1000 [ 100 ] 250 | s00 [ 1000
Ac-
Height of fall ceptable 0 g a0 g,
devi- o o
ation
Mass of specimen includ-
ing packing ) kg < 200 < 100 <50 <20 < 200 < 100 < 50 <20
State-of operation Oor1
1) Recommendation for selection of degrees of severity. Storage containers shall not be considered as packing.
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