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Foreword

ISO (the Intgrnational Organization for Standardization) is a worldwide
federation off national standards bodies (ISO member bodies). The work
of preparing [International Standards is normally carried out through ISO
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which a tecH
represented
and non-gove
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(IEC) on all m

mittees. Each member body interested in a subject for
nical committee has been established has the right to be
bn that committee. International organizations, governmental
rnmental, in liaison with ISO, also take part in the work. ISO
closely with the International Electrotechnical Commission
atters of electrotechnical standardization.
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the member bodies for voting. Publication as an international
lires approval by at least 75 % of the member bodies casting

Standard ISO 9022-9 was prepared by Technical\Committee
Optics and optical instruments, Subcommittee>SC 1, Funda-
ards.

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

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

Salt mist

Combined cold, low air pressure
Dust

Drip, rain
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— Part 9:

High pressure, low pressure, immersion

Solar radiation

— Part 10: Combined sinusoidal vibration, dry heat or cold
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Part 11: Mould growth
Part 12: Contamination
Part 14: Dew, hoarfrost, ice

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

Part 16: Combined bounce

Part 17: Combined contamination, solar radiation

Part 18: Combined damp heat and low internal pressur

(W)

Part 19: Temperature cycles combined with sinusoid§/ or random
vibration

Part 20: Humid atmosphere containing sulfur dioxide |or hydrogen
sulfide
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ments are affected during their use by a number of different

| parameters which they are required to resist without sig-
tion in performance.

severity of these parameters depend on the conditions of
trument (for example, in the laboratory or workshop) and on

cal location. The environmental effects on optical instrument

in the tropics and subtropics are totally different from those
they are used in the arctic regions. Individual parameters

cause a varigty of different and overlapping effects on instrument per-

formance.

The manufac
instruments

their life. This
to a range of
ratory conditi
obtain meani

In order to a
instruments

details of a n
different env|
modified whd
instruments.

It should be
optical instru
ucts, but, de
assemblies fi
instrument
should be us

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

vill resist the likely rigours of their environment throughout

expectation can be assessed by exposure of the insttument
simulated environmental parameters under controlied labo-
pons. The severity of these conditions is often-increased to
hgful results in a relatively short period of time:

ow assessment and comparison of the*response of optical
0 appropriate environmental conditions; 1ISO 9022 contains
Lmber of laboratory tests which reliably simulate a variety of
ronments. The tests are based ‘largely on IEC standards,
re necessary to take into account features special to optical

noted that, as a result.of continuous progress in all fields,
ments are no longer.only precision-engineered optical prod-
bending on their range of application, also contain additional
om other fields_for this reason, the principal function of the
ust be assessed to determine which International Standard
d for testing™If the optical function is of primary importance,

then I1SO 9022 is applicable, but if other functions take precedence then
the appropridte Intertmational Standard in the field concerned should be
applied. Casgs_ may arise where application of both ISO 9022 and other
appropriate Intetnational Standards will be necessary.
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Optics and optical instruments — Environmental test

methods —

Part 9:
Solar|radiation

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 abillty to resist the effects of simulated solar
radiation.| It is applicable to instruments that may“be
exposed [to sunlight during operation or unsheltered
storage ¢n the earth's surface, or in the_lower at-
mosphere.

The purpgse of testing is to investigate to what extent
the optichl, thermal, mechanical, ‘chemical and elec-
trical performance characteristics’of the specimen are
affected by solar radiation,

2 Normative references

The follgwing{standards contain provisions which,
through feference in this text, constitute provisions
of this pa - } jcation;
editions indicated were valid. All standards are subject
to revision, and parties to agreements based on this
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 ISO
maintain registers of currently valid International
Standards.

1) To be published.

1SO,9022-1:1994", Optics and optical ingtruments —
Environmental test methods — Part 1} Definitions,
éxtent of testing.

IEC 68-2-9:1975 Environmental testing — Part 2:
Tests — Guidance for solar radiation testing.

3 General information and test
conditions

A radiation source capable of generating|irradiance as
specified in table 1 on the specimen sufface or in a
plane specified in the relevant specification is installed
in a heated test chamber. The data shall include any
radiation reflected from the test chamier walls but
not infrared radiation emitted from the chamber walls
on account of the wall temperature.

Ozone generated during exposure shall|be removed
from the test chamber.

ecimen, the
characteristics of its support and the location of the
test points for measuring the radiation and the tem-
perature within the exposure zone shall be specified
in the relevant specification.

In addition to the requirements specified above,
IEC 68-2-9 applies.
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4 Conditioning method 20: Solar
radiation

See table 2.
NOTES

1 An irradiance of 1 kW/m? corresponds to the intensity
of global radiation. The latter is the total radiation incident
upon a horizontal area of the earth's surface and is, with the
sun being at the zenith, composed of direct solar radiation

© SO

determined by the International Commission on Hlumination
(CIE) on the basis of solar constant f, = 1,35 kW/m? (see
CIE No. 20/1972).

2 Degree of severity 01 represents extreme natural stress
and is preferably used to determine thermal influeices.
Degree of severity 02 represents medium-degree natural
stress over a long period and is preferably used to deter-
mine thermal, photomechanical and ageing influences. De-
grees of severity 03 and 04 do not represent true influences
but are preferably used to determine photochemical influ-
ences and to achieve artificial ageing. In addition, heating

and solar radiatjen d;ffuac:y reflectedfrom-the atluuaphclc.

The global radigtion is not constant and has therefore been

Table 1 — Spectral energy distribution of the radiation source

effectsomspecmmens—offowthermatcapacity Tmpy be de-
termined.

Spectral range Ultraviolet Visible Infrared
beyond 320 | beyond 400 | beyond®20 | beyond 640 | beydnd 780

Wavelength band  nm | 28010320 | "7 to 520 16640 t0 780 to B 000

Irradiance W/m? 5+2 63 + 15 200 + 20 186 + 20 174 + 20 492|+ 100

Table 2 — Degrees of severity for conditioning method 20: Solar radiation

Degree of sevqity 01 02 03" o
Temperature Iilnits within o h 55 + 2 55 + 2 40 2 59+ 2
test chamber 1, 25 + 2

Relative humiqity % <25

Recirculating afr speed m/s 1,5t03

Irradiance kW/m2 1+01 0to1,02 1401 1401
Total exposure|time 3 d 3 5 4 10
Irradiation 3 kWh/m?2 24 45 96 240
Test sequence p! See figure 1 See figure 2 See figure 3
Number of cycles 3 5 1

State of operation 1or2 1

1) For testing fepresentative’ specimens only.

2) Tolerance f¢r intermediate irradiance levels and upper limit: + 0,1 kW/m?.

3) See figures|1d0-3. _
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Figure I — Test sequence of controlled test chamber temperature and'period of radiation exposure for
degree of severity 01 (one of three cycles required)
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Figure 2 — Test sequence of irradiance and controlled test chamber temperature for degree of severity
02 (one of five cycles required)
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Figure 3 —
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5 Procedure

5.1 General

The test shal
requirements

be conducted in accordance with the
of the relevant specification and with

ISO 9022-1 and IEC 68-2-9.

5.2 Precon

ditioning

Unless othenvise specified in the relevant specifi-

cation, the su
cleaned prior
be used for
neutral agents
specimen.

6 Environ

The environm
ISO 9022-1.

rface of the specimen shall-be*properly
to exposure. No cleaning ;agents shall
this purpose, other than non-residual
which do not attack-the surface of the

mental test code

entalstest code shall be as defined in

Test sequence of controlled test chamber temperature and period of radiation expospre for
degrees of severity 03 and 04

7 Specification

The relevant specification shall contain the fpllowing
details:

a) environmental test code;

b) number of specimens;

c) specimen surface to be irradiated;

d) position of the irradiation measuring plang;

e) mounting and support of specimen;

f) location of the test points for measuring irfadiance

Q)
h)

i)

and test chamber temperature;
preconditioning if other than specified in
type and scope of initial test;

state of operation 2: period of operation;

%.2;

EXAMPLE

The environm

ental test of optical instruments for re-

sistance to solar radiation, conditioning method 20,
degree of severity 02, state of operation 1, shall be

identified as:

Environmental test ISO 9022-20-02-1

i
k)
1)

m)

n)

state of operation 2: type and scope
mediate test;

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

type and scope of test report.

of inter-
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