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Foreword

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 ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The proceglures used to develop this document and those intended for its further maintenange
described In the ISO/IEC Directives, Part 1. In particular the different approval criteria neededfor
different types of ISO documents should be noted. This document was drafted in accordance'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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Part 14: Dew, hoarfrost, ice

Part 17: Combined contamination, solar radiation

Part 20: Humid atmosphere containing sulfur dioxide or hydrogen sulfide

© ISO 2015 - All rights rese

rved


http://www.iso.org/directives
http://www.iso.org/patents
http://www.iso.org/iso/home/standards_development/resources-for-technical-work/foreword.htm
https://standardsiso.com/api/?name=b35dd0cba2779769e79ff8225c6e7745

IS0 9022-12:2015(E)

— Part 22: Combined cold, dry heat or temperature change with bump or random vibration

— Part 23: Low pressure combined with cold, ambient temperature and dry and damp heat
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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 significant reduction in performance and to remain within
defined specifications.

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 performance in the tropics and subtropics are totally different from those found
when they are used in arctic regions. Individual parameters cause a variety of different and overlapping

effects on i
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k of continuous progress in all fields, optical instruments are no longer only precis
optical products, but, depending on their rangeof application, also contain additignal

nstrument performance.

Acturer attempts to ensure, and the user naturally expects, that instruments wilkresist]
rs of their environment throughout their life. This expectation can be assessedby'€xpos
rument to a range of simulated environmental parameters under controlled”laborat
The severity of these conditions is often increased to obtain meaningful restilts in a relati
d of time.

allow assessment and comparison of the response of optical instruments to appropr
ntal conditions, ISO 9022 contains details of a number of laboratory tests which reli
variety of different environments. The tests are based largely~on IEC standards, modi
bssary to take into account features special to optical instrufaents.

from other fields. For this reason, the principal funetion of the instrument is to be assesse|
which International Standard should be used fortesting. If the optical function is of prim
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Scope

pding additional assemblies from other fields (e.g. mechanical, chemical, andrelectron

rosive chemical substances (hereafter called test agents).!

vever, complete instruments or assemblies are only tested as specified“in this part of |

epresentative substrates are used for testing.

tests described in this part of ISO 9022 are designed for theselection of materials and c
instruments likely to suffer contamination during servijee life, rather than for regular
frol.

purpose of testing is to investigate the resistance pf an instrument and, in particular, of

faces, coatings, or synthetic materials, to a shorté€xposure to the test agents.

Normative references

General information and test conditions

test shall be conduicted under ambient atmospheric conditions in accordance with ISO 9

Specimen

5 part of ISO 9022 specifies the methods relating to the environmental tests of optical iy

er equivalent conditions, for their ability to resist the influence of contamination, i.e. cd

eptional cases (see 5.3). Normally, representative samples such as maaterial items or surfa

following documents, in whole or ifn_part, are normatively referenced in this docume
spensable for its application. Forndated references, only the edition cited applies. For undated
rences, the latest edition of the referenced document (including any amendments) applidg

9022-1, Optics and photonies=— Environmental test methods — Part 1: Definitions, extent o

struments
¢ devices),
ntact with

50 9022 in
re coatings

bmponents
pbroduction

nstrument

nt and are

S.

f testing

D22-1.

test agentShisted from each conditioning method (Clause 4) represent different chemicall groups.

pecification,

representative samples shall be used for testing. Representative sample sheets of atleast 1 mm thickness
and having dimensions as shown in Figure 1 shall be used as substrates for the testing of non-metallic

coat

NOTE

ings.

Sample sheets of 140 mm * 2 mm or 280 mm + 2 mm in length can also be specified in

specification.

the relevant

1) Another possible source of service contamination to which optical instruments can be exposed is radioactive
elements and isotopes, and hazardous chemical substances (e.g. 2:2-dichlorodiethysulfide). However, as these
materials may only be handled, used for testing, and stored by special, officially approved laboratories, they were

not

©IS

used as test reagents.
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Figure 1 — Sample sheet

Coatings t¢ be tested shall be of the same structure a§’the coating intended for the instrument oj

parts of th

b instrument.

Prior to ap

lying the coating, prepare the surfage of the sample sheet in the same manner as requ

for the original instrument. The coating shall“completely surround the sample sheet so as to co

particularly, edges, corners, and edges of ‘holes. The coating shall not be degraded by identifica

marking;

Particular
thickness 11
contamina

If sample §|
instrumen
sufficient i
order to pe

umbers, etc. shall be punched\prior to applying the coating.

care shall be taken to apply the coating in such a manner that the dry film will meet
equired for the instrument with a tolerance of + 5 pm. The specimens shall be protected f
fion until commenéement of the tests.

f parts shall beused as test areas for testing synthetic materials. Where such surfaces are
h size toSupport the test pad (3.2), the specimen shall be half immersed in the test ager
rmit testing under the required conditions.

for

red
ver,
on

—n

the
Fom

heets as showh in Figure 1 are not available, as level a surface as possible of representafive

not
tin

3.2 Test

pad

Felt pads having the following characteristics and drenched with test agent shall be used as test media:

colour:

mass density:

pH:
thickness:

diameter

white

0,25 g/cm3 to 0,30 g/cm3

5 to 8 (for measurement, see Annex A)
1 mm

9 mm

The felt pads shall be used only once.

2
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3.3 Test weight and arrangement of test pads

For the duration of the test, the felt pad, drenched in test agent, shall be weighted by means of a high-
grade steel (e.g. X 5 CrNi 18 9 or X 5 CeNi 18 10) weight as shown in Figure 2.

Dimensions in millimetres

220
@8
o1
|
3 | < Tolerances.
\ I
_i_ Dimension Toldrance
: 0,5 to'6 +0,1
| o
2 | N >6:t0 30 +(0,2
i o >30t0 120 £(0,3
1 '
N
\ © AN,
' S
210 <
213
Key)
specimen
drenched felt pad

weight approx. 43 g
Figure 2 — Weight and test arrangement

Where corrosive agents)(Such as concentrated acids or acids developing corrosive vapour)| capable of
attdcking the weight-are used for testing, the test pad shall be covered with a polytetraflugroethylene
(PTIFE) capsule assshown in Figure 3 before placing the weight on it.

Normally, upto‘21 test pads can be placed on a specimen with dimensions as shown in Figure [I, provided
that the pads‘are arranged in seven lines of three exposure areas each. Care shall however be taken to
leaye sufficient space between the exposure areas to prevent mutual contamination of the {est agents.
Each@xposure area shall be appropriately identified by means of a pressure-sensitive label showing the
testagent used and the degree of Severity. Direct lettering in pencit or by similar means s unacceptable.

© IS0 2015 - All rights reserved 3
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0,9

210

Dimensions in millimetres
Tolerances as shown in Figure 2

Key
1 ventilat

4 Cond

4.1 Gen

Each of th
accordancg

The expostire time begins as soon as the drenchedtest pad is placed upon the specimen.

4.2 Con

See Table 1.

4.3 Con

See Table 7.

4.4 Con

See Table 3.

4.5 Con

ion capillary

jtioning

bral

214

Figure 3 — Capsule

itioning method 86: Basic cosmetic substances and artificial hand sweat

litioning method 87:Laboratory agents

litioning method 88: Production plant resources

litioning method 89: Fuels and resources for aircraft, naval vessels, and land

b test agents listed for a conditioning method shall be included in the test performegl in
with that conditioning method.

vehicles

See Table 4.
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Table 1 — Degrees of severity for conditioning method 86: Basic cosmetic substances and
artificial hand sweat

Degree of severity 01 02 03

Test agents Paraffin oil, high purity
Glycerine, high purity
Vaseline, whitea

Lanoline (unguentum molle)a

Cold cream (unguentum leniens)a

Artificial hand sweatb

Expgosure time, days 1 | 7 30

State of operation lor?2

a  |Felt pad drenched in melted test agent.
b |Composition (high purity):

4,0 g sodium chloride (NaCl)

1,0 gurea [CO(NH32)z2]

3,5 gammonium chloride (NH4ClI)

3 ml lactic acid [CH3CH(OH)COOH]

0,5 ml acetic acid (CH3COOH)

0,5 ml pyruvic acid (CH3COCOOH)

1,7 ml butyric acid (C3H7COOH)

Add sufficient distilled water to make 1 000 ml of solution.

Table 2 — Degrees of severity fer conditioning method 87: Laboratory agent

T

Degree of severity 01 | 02 | 03 | 04

Tesf agents Sulfutidacid (H,S04), 95 % (m/m)to 97 % (m /m)
Nitric acid (HNO3), 65 % (m/m)

Hydrochloric acid (HCI), 25% (m/m)

Acetic acid (CH3COOH), 96 % (m /m)
Trichloroacetic acid (CC13CO0H), 40 % (m/m)
Potassium hydroxide (KOH) solution, 50 % (m /m)

high purity

sgebt/disglied water 120 110 11 10
Expgosure time min 120 10
Testagents Ethanol (C,H<OH)
Acetone (CH3COCH;3)
Acetic acid ethyl ester (CH;CO0C,H;) high purity
Dichloromethane (CH,Cl,)
Xylene [CcH 4, (CH3),]
Exposure time min 5 | 15 | 30 60
State of operation lor2

© IS0 2015 - All rights reserved 5
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Table 3 — Degrees of severity for conditioning method 88: Production plant resources

Degree

of severity

01 | 02 | 03

Test agentsa

Hydraulic oil (H-LP), kinematic viscosity: 46 mmZ2/s at 40 °C
Synthetic oil, ester-base (e.g. dioctylosebacate)

Synthetic oil, polyglycol-base or polysilicone-base (e.g. dimethylpolysiloxane kine-
matic viscosity: 100 mm2/s at 25 °C)

Synthetic oil, phosphate-ester base

Cooling lubricating emulsion, for machining purposes (cooling lubrication essenceb

in water), mass fraction w (essence) = 0,04

—

Cooling lubricating solution for grinding purposes (free of mineral oils). Synthetic

additives mass fraction w = 0,05
General-purpose detergent
Perchlorethylene
Trichlorethane ;high purity

Trichlorethylene

Ethanol, mass fraction w (ethanol) = 0,96 (denaturated by means of methylethylke-
tone)

Exposure t

me h

2 | 6 16

State of opeé

ration

1 or2

a  The relgvant specification specifies the commercial type, if not indicated in this Table.
b Composjtion of essence:
mineral|oil, mass fraction wq < 0,04
EP addiffives, sulfur-, chlorine-, or phosphate-base, mass fraction wy < 0,20
Emulsifying agent in water, mass fraction w3 2/0,6
6 © IS0 2015 - All rights reserved
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Table 4 — Degrees of severity for conditioning method 89: Fuels and resources for aircraft,

naval vessels and land vehicles

Degree of severity

01 | 02 03

Petrol, super-grade

Fuel oil (diesel-oil)

Turbine fuel for aircraft

Turbine lubricating oil, synthetic

Combustion engine lubricating oil

Tes

L agentsa

Lubricating grease for aircraft and instruments
Hydraulic-oil, mineral-base

Hydraulic-fluid, phosphoric-ester-base

Damping fluid, silicone-oil-base

Brake fluid for motor vehicles

De-icing and defrosting fluids

Antifreeze agent

Fire-extinguishing agent (bromochlorodifluoromethane)
General-purpose detergent

Potassium hydroxide (KOH) (alkaline battery electrolyte), mass fractio
w(KOH) = 0,35

Sulfuric acid (H2S04) (acid:battery electrolyte), mass fraction w(H2S04

Diester mixtureb

=

) = 0,34

Exf

osure time h

2 | 6 | 16

Sta

e of operation

lor2

Composition:

The relevant specification specifies the cemmercial type, if not indicated in this Table.

liquid paraffin, mass fraction w1=.0,65
dioctylophthalate, mass fraction' w, = 0,20

tricresilophosphate, mass fraction wz = 0,15

5

5.1
Thd

Procedure

General

ISO

9022-1.

tests shall be conducted in accordance with the requirements of the relevant specificatia

n and with

5.2 Preconditioning

Prior to exposure, and unless otherwise specified in the relevant specification, specimens with a
physically drying coat shall be conditioned at a temperature of 23 °C # 2 °C and a relative humidity of
(50 £ 3) % (hereafter called condition A) for 7 days. After this period, recondition the specimens by
drying at 70 °C for 3 h and again store in condition A for a further 24 h.

Specimens with heat-cured coatings shall be stored in condition A for 24 h before testing.

Varnishes cured at ambient temperature shall be stored successively in condition A for 24 h, at 80 °C for
drying for 24 h, and once more in condition A for 24 h.

© ISO 2015 - All rights reserved
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Under no circumstances shall the specimens be cleaned using any liquid media prior to exposure. Dust
may be removed by means of a soft brush or dry compressed air.

5.3 Test

sequence

Thoroughly wet the test pads (3.2) by drenching them in the test agents. Without delay and as rapidly
as possible, distribute the pads on the horizontal specimen at distances from one another that prevent
mutual contamination, and weight them with the test weights (see Figure 2).

Care shall be taken to f1t the test pads properly into the recesses provided for thls purpose in the bottom

of the test w
agent leaki
have been

ng past the edge of the test welght or the air- Ventmg caplllary of the capsule after the 0
wveighted.

In the event of relatively long exposure times with solvents of high volatility, e.g. acetote re-wet

pads using
shall be ke

The releva
orassembl
only. After
surface, by
running of|

a pipette and funnel to drip the solvent through the capillary of the test weight. The test
bt thoroughly wet during the exposure time.

7 islikely to encounter, duringitslifetime, complete flooding rather than'partial contamina
having conditioned such specimens as described in 5.2, completely and copiously sprayj
means of an atomizer, with the test agent specified in the relevant specification. Test ag
[ during exposure shall not be replaced.

5.4 Recgvery

Unless oth
specimens
cloth, or co

Evaluate t}

brwise specified in the relevant specification, remove the test pads after exposure, rinse
with demineralized water and dry them by means of compressed air. Using filter paper, a
ttonwool, pat dry the test agents that are ngtsoluble in water.

e specimens immediately after having.dpied them. Store them for a further 24 h in condi

A (5.2), andl evaluate them once more.

5.5 Evaluation

Immediately after recovery (5.4), evaluiate the specimen with respect to each conditioning method

degree of severity in accordance with Table 5.

a) With the unaided eye andiusing appropriate illumination by varying the angle of incidence
view, dvaluate the contamination caused by each test agent and determine the evaluation grad
conformity with Table/5

b) Atleadtthree pénsons shall perform the evaluation and determination of the evaluation grade

c) Calculate the'mean value of the evaluation for the test agent specified for one conditioning.

d) This

ht specification might require testing of a complete instrument or assembly if the instrunfent

fion
the
rent

the
Soft

fion

and

and
e in

5.6 General level for acceptance

Unless otherwise specified in the relevant specification, the test shall be accepted as successful if the
mean value of the evaluation grade is less than or equal to 2,5.
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