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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 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 assessed;by'€xpos
rument to a range of simulated environmental parameters under controlled laboratf
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.
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which International Standard should be used fortesting. If the optical function is of prim
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Optics and photonics — Environmental test methods —

Part 11:
Mould growth

WARNING — Although the species of fungi selected for testing do not normally present a hazard

to K
tra
of t

umans, certain people can develop allergies or other reactions. The use of experi
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ipment and trained personnel.

Scope

5 part of [ISO 9022 specifies the methods relating to the environmental tests of optical in
uding additional assemblies from other fields (e.g. mechanicaly‘chemical, and electron
er equivalent conditions, for their ability to resist the influence of mould growth.

vever, complete instruments or assemblies are only tested as specified in this part of I
bptional cases. Normally, representative specimens.such as mounted optics, material §
face coatings on representative samples are used for testing.

tests described in this part of ISO 9022 are designed for the selection of materials and ¢
nstruments likely to be used in an environment that is conducive to mould growth, rath
1lar production control.

purpose oftestingistoinvestigate to whatextentthe optical, climatic, mechanical, chemical ay

luding electrostatic) performance-characteristics of the specimen are affected by mould gro

ducts (such as enzymes oracids) excreted by fungi, cause etching, corrosion, or short-cirg
ance, printed circuit boards.

Normative references

following decuments, in whole or in part, are normatively referenced in this docume

Sstruments,
ic devices)

50 9022 in
amples, or

bmponents
er than for

delectrical
wth.

ddition, the tests in this parnt of ISO 9022 are designed to assess to what extent metalpolic waste

uits on, for

nt and are

spensable\for its application. For dated references, only the edition cited applies. F

9022-1, Optics and photonics — Environmental test methods — Part 1: Definitions, extent

r undated

rences;-the latest edition of the referenced document (including any amendments) appligs.

testing

3

3.1

General information and test conditions

Test fungi

The species of fungi selected for testing (see Table 1) are frequently found on optical glass surfaces.
Among them are species of hydrophyl, mesophyl, and xerophyl fungi.
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Table 1 — Test fungi
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3.2.1 Fu

Pure cultu
appropriat

The fungal

not be used more than once for preparing a mixed spere suspension.

3.2.2 Sp

For prepar
distilled of
agent such

Pour 10 m]]

Using a ste|
mat. Take
containing
the fruitin
sterile glag

Series No. Species
1 Aspergillus niger
2 Aspergillus flavus
3 Aspergillus versicolor
4 Trichoderma viride
5 Penicillium funiculosum
7 Paecilomyces
8 Chaetomium globosum
9 Eurotium tonophilum
10 Aspergillus penicilloiden (Vitrocolae)

s of fungi change their characteristics with time, only fungal species-are specified. The
blevant specification, respectively, shall, however, specify the fungalstrains used for tesft

pal spore suspension

ngal cultures

e agar medium (e.g. malt agar).

cultures used for the spore suspension shallynot be older than 14 days to 21 days and §

pre suspensions

ing the spore suspensions, and Wherever else in this Subclause “water” is specified,

as sodium dioctylsulfosuccinate or sodium laurylsulfate.
of the water into each of the fungal cultures described in 3.2.1.

File platinum lodp or any other suitable means, carefully scrape the spores from the myc¢
care to leave)aut clumps of agar. Pour the spores charge into a sterile Erlenmeyer f
45 ml of water. Add sterile solid glass beads and shake vigorously to liberate the spores f

s woel to remove mycelial fragments.

Centrifuge

fully demineralized sterile-water containing 0,05 % (mass fraction) of a non-toxic wetf

fest
ing.

res of each of the fungus species specified in Table T shall be maintained separately o an

hall

use
ng

—e

blial
ask
fom

r body andto break the spore clumps. Filter the dispersed fungal spore suspension through

and

thefiltrate and discard the supernatant liquid. Resuspend the residue in 50 ml of water

centrifuge.

Wash the spores obtained from each of the fungi in this manner three times.

Dilute the final washed residue with the mineral salts solution specified in Table 2 in such a manner that
each resultant spore suspension contains (1 000 000 + 200 000) spores per millilitre, measured using a

suitable co

unting chamber.
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Table 2 — Mineral salts solution

Stet
c(N
the

Ino
sus

incyibation chamber to be used for exposing the specimens.inthe event that fungicide-treated

are
ina

Component Mass
8

Potassium dihydrogen orthophosphate (KH2P04) 0,7
Potassium monohydrogen orthophosphate (K2HPO4) 0,7
Magnesium sulfate heptahydrate (MgS04.7H20) 0,7
Ammonium nitrate (NH4NO3) 1,0
Sodium chloride (NaCl) 0,005
Iron(II) sulfate heptahydrate (FeS04.7H20) 0,002
Zinc sulfate heptahydrate (ZnS04.7H20) 0,002
Manganese(II) sulfate monohydrate (MnSO4.H20) 0,001
Distilled water (H20) 1 000,0

ilize the mineral salts solution in an autoclave at 120 °C for 20 min. Using-sodium hydroxi
hOH) = 0,01 mol/l, adjust the pH of the solution to 6,0 to 6,5 after sterilization. (Percentag
chemicals: atomic adsorption spectroscopy.)

Culate each of 10 Petri dishes containing an appropriate agar medium (e.g. malt agar)
bension and immediately incubate the dishes, to check the viability of each fungus spe

under test in the incubation chamber, expose the Petridishes to exactly the same climatic
separate incubation chamber. The absence of growth of any of the various fungus species

e solution,
be purity of

with spore
cies, in the
specimens
conditions
, at the end

of one week, will invalidate the results of all simultaneously performed tests using these spores. Such

inv:
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lidated tests shall be repeated using freshly prepared mixed spore suspensions from ne

3 Mixed spore suspension

br having taken the inoculum from.the spore suspensions for the purpose described in 3
al portions of the 10 spore suspénsions to obtain the final mixed spore suspension.

spore suspensions from the.individual cultures as well as the mixed spore suspension sh
he day of their preparation/On no account shall they be stored for later use.

Control strips

hg with the spécimens place at least three control strips in the exposure chamber in orde

optimal climatic conditions are present in the incubation or climatic chamber during ¢
contaminated specimens. The control strips are of no use if the specimens have been
ted with*fungicides; since these become active predominantly during the volatile phase, 3
osphere would develop within the test chamber and hamper the fungal growth on the cor

v cultures.

.2.2, blend

all be used

 to ensure
xposure of
previously
fungicidal
trol strips.
1.

Lchycases, only the separately incubated individual fungal cultures can be used as contra

The control strips shall be of white sterilized filter paper and shall be of the same size as the specimen
(see 3.4). Dip the control strips into the nutrient solution specified in Table 3 and hang them to dry in a
sterile atmosphere. Freshly prepare the nutrient solution immediately before impregnating the control
strips. Use the control strips on the day of their preparation.

Using hydrochloric acid (HCI) or sodium hydroxide (NaOH) solution, adjust the pH of the solution to 5,3.
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Table 3 — Nutrient solution for soaking control strips

Mass
Component
g

Potassium dihydrogen orthophosphate (KH2P04) 0,1
Ammonium nitrate (NH4NO3) 0,1
Magnesium sulfate heptahydrate (MgS04.7H;0) 0,025
Yeast extract 0,05
Glycerol [CoHc(QH)4] 10.0
Distilled water (H20) 90,0

3.4 Spe¢imen

Unless the| testing of complete instruments or assemblies is required in the relevant specificatjion,
representative samples shall be used for testing. Sample sheets of the size and dimensions showh in
Figure 1 and of at least 1 mm thickness should preferably be used as representative samples of fon-
metallic coptings or lubricants to be tested.

NOTE YJample sheets of 140 mm + 2 mm or 280 mm * 2 mm in length can als@ be indicated in the approptiate
specificatioh.

Dimensions in millimdtres

20

20

30

15

Key
1  marking area {on the back)
a 210+ 2(280+2)

b 95+5 (140 + 2)

Figure 1 — Sample sheet

The coating under test (e.g. varnish) shall be of the same structure as the coating intended for the
instrument or for parts of the instrument.

Prior to applying the coating, prepare the surface of the sample sheet in the same manner as required
for the original instrument. The coating shall completely surround the sample sheet so as to cover
particularly edges, corners, and the edges of holes. The coating shall not be degraded by identification
marking; numbers, etc. shall be punched prior to applying the coating.
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Sterilize sample sheets at a temperature of 180 °C to 200 °C before applying lubricants as a thin film on

one

side only.

Use glass hooks or polyamide threads for suspending the specimens in the exposure chamber.

3.5

Incubation cabinets and climatic chambers

The specimens inoculated with the mixed spore suspension shall be incubated in incubation cabinets or
climatic chambers under the climatic conditions specified in Clause 4.

The incubation cabinets for climatic chambers shall be adjustable to 29 °C + 1 °C and the temperature

ma
pro
up
Nor
doe

Use
soli

vary in time by £ 0,5 K per hour. The cabinets or chambers shall be moisture-proof.a

ided with a pressure-relief capillary tube or a valve in order to prevent, during expesursg,

f pressure within the test chamber.

mally, there shall be no air circulation during exposure. In the event that the relevant sy
S require air circulation, the air flow velocity shall not exceed 0,5 m/s.

distilled, demineralized, or deionized water for humidification. A saturated solution (wif]
[ phase) of potassium sulfate (K2S04), covering the entire bottom of the test chamber, car

ma

Moilsture shall not be allowed to condense on the specimens dring exposure in order to j

mi
spe

The
Thd

ntain the required relative humidity, which will reach 96 % aboye\the solution.

ed spore suspension applied to the specimens from beihg washed off. For the same 1
cimens shall be protected from condensed-moisture drops falling from the chamber wal

contact areas of fixtures supporting the specimen-shall be kept to a minimum.

size of the test chamber and the arrangement of the specimens shall be selected so a

hd shall be
the build-

ecification

h an ample
be used to

revent the
eason, the
S.

to ensure

uniform conditioning and aeration of all specimens.
If it is necessary continuously to record the test chamber temperature and relative humidity during
exppsure, a method shall be specified inthe relevant specification.
4 |Conditioning method 85: Mould growth
See|Table 4.
Table 4 <Degrees of severity for conditioning method 85: Mould growth
Degree of severity 01 02
Exposure time days 28 84
Temperature °C 291
Relative humidity % 96 +2
Number of spores per cm?2 of specimen surface 15000+ 3000
State of operation 1
5 Procedure
5.1 General

The test shall be conducted in accordance with the requirements of the relevant specification and
with ISO 9022-1.
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5.2 Preconditioning

Unless otherwise specified in the relevant specification, use water containing a wetting agent (in
accordance with 3.2.2) to clean the specimens, then hang them to dry. Care shall be taken during cleaning
not to leave any fragments of the cleaning material (such as cloth or cottonwool) on the specimen. Prior
to and during testing, handle the specimens so as not to contaminate them by fingerprints or in any

other way.

Apply lubricants to the specimens (see 3.4) immediately before exposure.

Then inoculate the specimens and at least three control strips (3.3) with the mixed suspension (see
3.2.3) by spraying the suspension on the specimens and control strips with an atomizer ensuring a
uniform distribution of (15 000 + 3 000) spores per cm? of the surface of the specimens.

Place the'rslkecimens and the control strips in the incubation cabinet or conditioning chamber net

than 15
conditions

In the evenlt that the relevant specification not only requires the evaluation of the mould growth but

evaluation

of optical instruments, as many identical non-inoculated specimens as inoculated’specimens shal

exposed tg
the only kn

and damage caused by climatic stress.

5.3 Acti

Inspect comtrol strips and Petri dishes for mould growth after seven days of conditioning in accordd

with Claus
is unaccepf

During co
seconds, f
strips shal
is unaccepf

in after inoculation. The test chamber shall have been operated at the required-¢lim
at least for 4 h before starting the incubation of the specimens.

of potential corrosion caused by the mould growth and measurement ©f the transmis

identical climatic conditions in separate incubation cabinets or e¢limatic chambers. Th
own method by which it is possible to distinguish between damage-caused by mould gro

yities during conditioning

e 4. [f there is little or no growth on the control strips and/or the Petri dishes, the entire
able and shall be repeated.

ditioning, open the incubation cabinet or‘conditioning chamber once a week for a

be more substantial in density than on'the seventh day of conditioning; otherwise, the
able and shall be repeated.

5.4 Rec

Unless otherwise specified in thé rélevant specification, evaluate the specimens at the end of

conditioni
to evaluati
mycelia, us

5.5 Evaluation

For the ev|
evaluation

very

hter
atic

hlso
bion

I be

s is
(vth

nce
test

few

the purpose of air renewal. At the end ofthe exposure time, the mould growth on the conjtrol

test

the

g period without leaving them to dry first. On no account shall specimens be cleaned pjrior

hg the mould growthn If a comparative corrosion evaluation is required, carefully removel
ing water and softcloth, after the evaluation of the mould growth.

hluation of the extent of mould growth, refer to Table 5. If, in addition to mould gro
evaluation of corrosion damage due to mould growth is required, remove the mycelia

the

vth
and

compare the specimens with the non-inoculated specimens

5.6 General level for acceptance

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