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g International Standards is normally carried out through ISO
committees. Each member body interested in a subject for
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to the member bodies for voting. Publication as an International
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ISO/TC 172, Optics and optical instruments, Subcommittee SC 1, Funda-
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consists of the following parts, under the general title Optics and
truments — Environmental test methods:

1: Definitions, extent of testing
: Cold, heat, humidity

Mechanical stress

: Combined cold, low air pressure

2

3

4: Salt mist
5.

6: Dust

7

: Drip;-rain

‘High pressure, low pressure, immersion

9: Solar radiation

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 internal pressur

— Part 19: Temperature cycles combined\with sinusoidj or random

vibration

— Part 20: Humid atmosphere centaining sulfur dioxide
sulfide

or hydrogen
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The manufg

ruments are affected during their use by a number of different
tal parameters which they are required to resist without sig-
iction in performance.

d severity of these parameters depend on the conditions of
nstrument (for example, in the laboratory or workshop) and on
nical location. The environmental effects on optical instrument
e in the tropics and subtropics are totally different from those
n they are used in the arctic regions. Individual parameters

riety of different and overlapping effects on instrument per-

cturer attempts to ensure, and the user naturally expects, that

instrumentg will resist the likely rigours of their environment throughout

their life. Th
to a range
ratory cond
obtain mea

In order to
instruments
details of a

is expectation can be assessed by exposure of the instrument
bf simulated environmental parameters under controfled labo-
tions. The severity of these conditions is often increased to
hingful results in a relatively short period of time:

allow assessment and comparison of the response of optical
to appropriate environmental conditions{OISO 9022 contains
number of laboratory tests which reliably simulate a variety of

different e
modified w

instruments.

vironments. The tests are based-largely on |[EC standards,
ere necessary to take into account/features special to optical

It should be noted that, as a result of continuous progress in all fields,
optical instjuments are no longer only precision-engineered optical prod-
ucts, but, depending on their range of application, also contain additional
assemblies|from other fields. Fofthis reason, the principal function of the
instrument jmust be assessedjto 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 approptiate International Standard in the field concerned should be
applied. Capes 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 16:

Combined bounce or steady-state acceleration, in dry heat

or cold

1 Scppe

This part of 1SO 9022 specifies methods of testing
optical instruments and instruments containing optical
components under equivalent conditions, for their
ability tp resist combined bounce or steady-state ac-
celeratipn, in dry heat or cold.

The purpose of testing is to investigate to what extent
the optjcal, thermal, chemical and electrical perform-
ance characteristics of the specimen are affected by
combined bounce or steady state acceleration, in dry
heat or|cold.

2 Narmative references

The following standards contain provisions which,
through referenge)in this text, constitute provisions
of this j)art of IS0 9022. At the time of publication, the

editions indicated were valid. All standards are subject
to revidionh, and parties to agreements based on this

ISO 9022-2:1994, Optics and optical ingtruments —
Environmental test methods — Part 2| Cold, heat,
humidity.

ISO 9022-3:1994Y, Optics and optical ingtruments —
Environmental test methods — Part 3] Mechanical
stress.

IEC 68-2-47:1982 Environmental testing — Part 2:
Tests —— Mounting of components, equipment and
other articles for dynamic tests including shock (Ea),
bump (Eb), vibration (Fc and Fd) and steady-state ac-
celeration (Ga) and guidance.

3 General information and test
conditions

Exposure of the specimen to the compined stress
conditions renders the test much more|severe than
separate exposure to any of the environmental con-
ditions cited.

The-tests-shall- be-conducted-in-accordahce with the

part of ISO 9022 are encouraged to investigate the
possibility of applying the most recent editions of the
standards indicated below. Members of IEC and 1SO
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.

requirements of SO 9022-3.

The fixture for the specimen shall meet the require-
ments of IEC 68-2-47 and shall be thermally insulated,
if appropriate.

If the specimen is mounted on shock absorbers, time
shall be allowed for temperature stabilization of the
absorber elements.
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The test for bounce resistance (conditioning methods
57 and 58) shall be performed on instruments in their
transport packing, or in their storage or carrying case.

4 Conditioning

The required exposure time shall not commence until

all parts of the specimen have reached a temperature

within at least 3 K of the test chamber temperature.
For heat-dissipating specimens, the period of expo-

specimens changes not more than 1 K within one

5 Procedure

5.1 General

©1S0

The test shall be conducted in accordance with the

reference documents.

sure time
5.2 Test sequence
hour at stabilized test chamber temperature. The last

hour of t
sidered tq

he temperature-soaking time shall be con-
be the first hour of the exposure period.

4.1 Conditioning method 57: Combined

bounce,

See table

42 Co
bounce,

See table

dry heat
1.

ditioning method 58: Combined
cold

2.

43 Co;ditioning'method 59: Combined

steady

See table

ate acceleration, dry heat

B.

The time of exposure to test temperature

requirements of the relevant specification and of the

5 depends

upon the thermal behaviour of the’specimpn and on

the specified time of exposure 'to bounce
state acceleration.

The specimen may_be) repositioned, for
steady-state acceleration, along another &
temperature between ambient and the tes
ture, provided that there is no forr
condensaté, hoarfrost or ice.

or steady-

bounce Of.

is, at any
I tempera-
nation of

5.3 Temperature soaking of specimen in

conditioning methods 57 and 58

For conditioning the specimen, the boun
machine should preferably be mounted ing

ce testing
ide a cold

4.4 Conditioning method 60: Combined or heat chamber. If conditioning is performed outside
steady ;Late acceleration, cold -the chamber, care should be taken to ensufe that the
temperature of the specimen remains within permit-
See tabley. ted limits during the conditioning.
fable 1 — Degrees-of severity for conditioning method 57: Combined bounce, dry heat
Degree of|severity o | o2 | o3 4 | o5 || oe
Test chan}bor temperature °C 63+ 2 85+ 2
Relative humidity % <40 ‘
min 5 | 60 | 180 15 | 60 [| 180
Exposure ftime Acceptable
deviation +10%
State of operation 0

NOTE — The period of exposure shall be allocated in equal portions to each of the surfaces 10 be exposed. »
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Table 2 — Degrees of severity for conditioning method 58: Combined bounce, cold

Degree of severity o1 | 02 | 03 [ 04 | o5 [ o6 | o7 o8 |09 [ 10] 11|12
tost chamber tempera- ¢ ~25+3 -3513 ~55+3 ~65+3.

min 15 | 60 | 180 | 15 | 60 | 180 | 15 [ 60 [ 180 [ 15 | 60 [ 180
Exposure time Acceptable .

0

deviation +10%
State of operation 0
NOTE —t The period of exposure shall be allocated in equal portions to each of the surfaces to be exposed.

Table 3|— Degrees of severity for conditioning method 53: Combined steady-state acceleration, dry heat
Degree gf severity o0 [ 02 | o3 04 | 05 JH06 o7 | o8| | 09
Test chainber temperature  °C 40 + 2 55 +-2 63+ P ‘
Relative humidity % < 40 )

m/s? 49 98 196 49 98 196 49 98 196
Acceleration ;e :
g mult 5 10 20 5 10 20 5 10 20
ples
Exposurg time along each .
axis and|in each direction min 1102
State of pperation Oor1or2
Table|4 — Degrees of severity fot:conditioning method 60: Combined steady-state acceleration, cold
Degree of|severity o1 |02 [ 03 {04 [ 05 [0s [ 07 | o8 | oo |10 [ 11 f12]13]1a]15]6[[17]18
Test chanjber o _
temperatire C ~10%3 -20+3 ~25+3 -364+3 -5543 65 + 3
m/s2 4398 [ 196 | 49 | 98 196 | 49 | 98 [ 196 | 49 | 98 | 196 | 49 | 98 | 196 | 49| 98 | 196
Acceleratipn multi-
gles g {102 |6 | 10|25 10|25 ]1w0|[20fs5]10[2]-s[{10]2
Exposure time
along each axis !
and in eagh di- ot 1102
rection
State of oPQration Oortor2
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