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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.
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INTERNATIONAL STANDARD IS0 22531:2020(E)

Optics and photonics — Optical materials and components
— Test method for climate resistance of optical glass

1 Scope

This document specifies the test method for climate resistance of optical glass and the classification of
the gpticat glassaccording to the testTesutts:

2 Normative references

The following documents are referred to in the text in such a way that sonie)or all of their content
constitutes requirements of this document. For dated references, only th€)edition cited [applies. For
unddted references, the latest edition of the referenced document (including any amendments) applies.

ISO 3585, Borosilicate glass 3.3 — Properties
ISO 3696, Water for analytical laboratory use — Specification and-test methods

ISO 14782, Plastics — Determination of haze for transparentamaterials

3 Terms and definitions
For the purposes of this document, the following®erms and definitions apply.
ISO gnd [EC maintain terminological databages for use in standardization at the following dddresses:

— ISO Online browsing platform: available at https://www.iso.org/obp

— IEC Electropedia: available at http://www.electropedia.org/

3.1

haze
percentage of transmitted light, passing through a specimen, which deviates from the inci¢lent light by
no more than 0,044 rad\(2,5°) by forward scattering

[SOURCE: ISO 14782:1999, 3.1]

4 Principle

To eydluate the climate resistance of optical glass in its operating environment, the hazeq of polished
glass surfaces before and after testing are measured with the haze meter specified in ISO 14782, and
the climate resistance is determined by the change in the amount of haze.

5 Test apparatus

5.1 Configuration

The test apparatus consists of the components shown in Figure 1. The size and arrangement of the
components in the glass water tank are shown in Figure 2.

© IS0 2020 - All rights reserved 1
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Figure 1 — Test apparatus
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Dimensions in millimetres
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5.2
The

The
motd

tirring fan

blass water tank

bpecimens

bpecimen holder (stainless steel)

Figure 2 — Arrangement of specimens and units in the glass water tank

Thermostatic chamber
thamber shall‘have an automatic temperature adjustment capability.

ceiling of-chlamber shall have a through-hole for the stirring rod which is rotated by
r as shown in Figure 1.

5.3

Glass water tank and lid

the stirring

The water tank and the lid shall be made of either borosilicate glass 3.3 in accordance with ISO 3585
or quartz glass, the thickness of which shall be between 5 mm and 20 mm. They shall be placed in the
thermostatic chamber as shown in Figure 1.

Eliminate the gap of the contacting part between the lid and the rim of the tank by lapping. A hole shall
be provided at the centre of the lid so that the stirring rod passes through it.

5.4

Water

The purity of the water used shall be in accordance with the grade 2 of ISO 3696. The amount of water
contained by the water tank shall be 1,8 L.

© ISO

2020 - All rights reserved
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5.5 Stirring unit

The stirring
stirring rod

NOTE If

unit consists of a stirring motor, a stirring rod and a stirring fan as shown in Figure 1. The
shall be straight, not bent or warped. The dimension of the stirring fan is shown in Figure 2.

the stirring rod is bent or warped, the stirring rod will be decentered during rotation and the

stirring fan will be shifted from the correct position.

5.6 Seal

An elastic seal, such as an O-ring, shall be provided at the gap between the stirring rod and the lid to

keep humid

test and exchange the seal if it deteriorates.

5.7 Speci

Figure 3 shqg
under the st

shall be fabi
central axis

The specimd

ty I the tank constamnt during the test. ConfirnT the condition of the etastic seat before the

men holder

ws an example configuration of a hexadecagonal specimen holder at the.position of 10() mm
irring fan above the water level, which keeps the specimen’s surface vertical. This hplder
icated in a shape that allows up to eight specimens to be placed atrequal intervals from the
of the stirring rod as shown in Figure 1.

bn holder shall be placed in the centre of the water tank, as shown in Figure 2.

Dimensions in millinjetres

100

5.8 Speci

Figure 3 — Configuration example of the specimen holder

men holder stand

The specimen holder stand shall hold the specimens 100 mm from the inner bottom of the water tank.

5.9 Water tank stand

Place a stand under the water tank to ensure a pathway of airflow.

© IS0 2020 - All rights reserved


https://standardsiso.com/api/?name=50c78b1ff432021850fb2f1275a825e4

6

6.1
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Specimens

Shape and size of specimens

The shape of the specimen shall be a square-formed plate, and its size shall be 30 mm x 30 mm x 3 mm.

6.2
The

6.3

Both|
shall
are (
clear

the

1mim

If th{
mate
surfa

Diss

Even

diffi

chan|
polis|

NOT
to cl

atmo

Number of specimens

number of specimens per test shall be 5 to 8.

suriace treatmeint of specimens bpeiore test

sides of surfaces of each specimen shall be polished with cerium oxide slurry, then'co
be removed from the polished surfaces with an organic solvent. After that, the pelishe
leaned with detergent, distilled water and alcohols such as IPA (isopropyl alcohol). "
ing method shall be described in Annex B. The cleaning shall be started within
polished surface has been exposed to the atmosphere, and after that/the test shal
pdiately.

e cleaning procedure of the specimens is started more than 24\h after polishing, th
rials, i.e. the films or resins for the glass lens polishing préeess shall be applied to 1
ces immediately after polishing in order to avoid exposing the glass surface to the
lve the protective film with organic solvent or remove.it'before the cleaning of the spe

with the presence of protective materials, keeping moisture away from the glass
¢ult, so the storage period of the specimens shouldnot exceed 100 h. Further, if the g
ges with a protective material, cleaning and testing process shall be started prd
hing without using the protective material.

i
¢

The duration to prepare for cleaning,i.e T}, changes depending on the time period fq
aning procedure, as shown in Figure‘4. However, the duration that the specimens are ex

sphere, Ty, is within 24 h in each conditién.
Tp(s 24 h)
1 Te(< 24 h) 2 3

a) Condition 1: T, within 24 h

Tp(24h<T,<100h)

Tp(< 24 h) T

htamination
d specimens
[he detailed
24 h after
| be started

e protective
he polished
htmosphere.
cimens.

perfectly is
lass surface
mptly after

om polishing
posed to the

b) Condition 2: T, more than 24 h

the duration to prepare for cleaning

the duration that the specimens are exposed to the atmosphere
the duration that the protective films on the specimens are applied
polishing

cleaning

testing

Figure 4 — Schematic figure of time durations regarding the exposure time T}; of the specimen

© IS0 2020 - All rights reserved
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7 Test method

7.1 Procedure of the test
The test shall be conducted in the following sequence.

a) Measure the haze of the pre-testing specimens using the haze meter specified in ISO 14782. Haze
shall be measured more than 5 mm inside from the edge of the specimen.

b) With the stirring fan rotating at 100 r/min, set the temperature T; of the thermostatic chamber and
keep for ty, holding time, minutes or longer in order to achieve and maintain the air temperature
within fhe water tank at 57,5 °C. The temperature 17 and the holding time ty, are determinkd in
Annex A. Temperature tolerance should be +0,5 °C.

c) Place the specimens into the holder so that the distance between specimens is at least 30'mm.
d) Putthelid on the tank and clamp them together.

e) Rotate the stirring fan at 100 r/min during the test.

f) Maintain the air temperature in the water tank at 57,5 °C for 50 min.

g) Apply the temperature profile of the thermostatic chamber as showw in Figure 5 so that the aftual
air temﬂ:erature in the water tank has a cycle in which the minimum' temperature is 57,5 °C anfd the
maximym temperature is 64,0 °C, as shown in Figure 6. To achieve such a temperature profilg, use
the set femperatures T; and T, determined in Annex A.

NOTE As shown in Figure 6, the actual air temperature ehange in the water tank is more moderatg than
the temperature cycle shown in Figure 5.

h) Apply the temperature cycle for 48 h, then remove-the specimens and transfer them to a desicg¢ator.
Cool th¢ specimens to room temperature and dry them.

i) Measurg the haze of the post-testing specimens using the haze meter. Haze shall be measured more
than 5 nm inside from the edge of the specimen.
TA

T,

50 10 50 10 50 10 50 10 50

T temperature (°C)

T, lower settemperature
T, upper set temperature
t time (min)

a  Specimen set time.

Figure 5 — Temperature profile of thermostatic chamber

6 © IS0 2020 - All rights reserved
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7.2
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/
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i
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)
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Figure 6 — An example of the measured air temperature profile.in the water {

Calculation
thange in the amount of haze shall be calculated from the following formula.

Change in the amount of haze for specimen No. k is AH(k) (k = 1, 2, 3...,, n). This is s
ving formula:

\H (k)=H,, (k)—Hy (k)

e

\H(k) is the change in amount of haze for the kth specimen (%);
1,(k) is the haze of the kth specirhen after the test (%);
(k) is the haze of the kspecimen before the test (%).

ide the maximum value AH .. and the minimum value AH,; from the data to calculat

ank

hown in the

e8]

b the change

amount of haze of eachsspecimen AH(k), which is calculated from the haze measurement$ before and
after|the test. Calculatethe average AH,,, from the remaining data, as shown in the followipg formula:
n
M, =| DOAH (k)-AH, . ~AH,_ . |/(n-2) 2)
k=1

where

AH,,, isthe average of change amount of haze AH(k) excluding the maximal value

AH, .. and the minimal value AH,;, (%);

AH(k) isthe change amount of haze for kth specimen (%);

AH,,, isthe maximal value of AH(k) in specimens from 15t to kt™h (%);

AH;, isthe minimal value of AH(k) in specimen s from 15t to kth (%);

n is the number of specimens.
© IS0 2020 - All rights reserved 7
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EXAMPLE Table 1 shows an example of haze measurement results. According to Formula (2), exclude AH(3),
which is the maximum value of AH(k), and AH(1), which is the minimum value, and average the remaining six
values of AH(k). The resulting AH,, is 47,4 %, as shown below:

AH,,. = [{AH(1) + AH(2) + AH(3) + AH(4) + AH(5) + AH(6) + AH(7) + AH(8)} - AH(1) - AH(3)]/(8 - 2)

= (43,2 +52,4+52,7 +49,5 + 45,1 + 41,4)/6

=47,4(%)
Table 1 — Example of haze measurement results
specimune, | Hazebeloretest | Haeafer [ changedahe
) Hy(k) H,(K) AH,(K) Remarks
% % %
1 0,1 40,0 399 Minimum
2 0,1 43,3 43,2
3 0,1 529 52,8 Maximum
4 0,1 52,5 52,4
5 0,1 52,8 52,7
6 0,1 49,6 49,5
7 0,1 45,2 45,1
8 0,1 415 41,4

8 C(lassification and designation

Optical glasges shall be classified by thédegree of climate resistance in accordance with Table 2.

Table 2 — Climate resistance classification of optical glasses

Class Alave
%
CRO <0,3
CR1 <3
CR2 <10
CR3 <30
CR4 >30

EXAMPLE According to Table 2, the climate resistance of the glass in the example in 7.2 is indicated as
“Class 4”, since the AH,, of the glass is 47,4 %.

9 Testreport

The test report shall include the following information:

a) the date of the test;

b) areference to this document (including its year of publication), e.g. [SO 22531:2020;

¢) anidentification of the samples;

8 © IS0 2020 - All rights reserved
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d) the method used (e.g. according to ISO 22531:2020);
e) adesignation of the climate resistance;
f) any deviations from the procedure;

g) any unusual features observed.

© IS0 2020 - All rights reserved 9
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Annex A
(normative)

Test conditions for the thermostatic chamber

Before starting the test, set up the thermostatic chamber according to the following procedures:

shown in Figure A.1.

I_"T

Key
1 tray
2 stand-algne temperature data logger

Figuyre A.1 — Example of the location of standalone and immersive thermometers

When the stand-alone,thermometer is not available, two closable apertures could be constructe¢d on
the lid to allow thetinsertion of wired temperature sensors which allow air temperature and water
temperature tobe’measured in the water tank. The insertion aperture should be positioned at a rfadial
distance of O mm to 120 mm from the centre of the 11d In this case, the gaps of the apertures shall
f the

thermometers are shown in Figure A.2.

The internal size of the chamber used in the round robin test was approximately 100 dm3 to 200 dm3
(100 1 to 200 1). IEC/JIS 60068-3-5[2] can be referred as a general precaution when installing it.
However, the specifications of the thermostatic chamber are not required in this document. Because if
the temperature profile shown in Figure 5 can be achieved, the detailed provisions of the device itself
are not required.

According to proposers’ round robin tests, the temperature profile was able to reproduce if the
wall of the water tank ranged from 5 mm to 20 mm. For example, the thickness can be chosen about
10 mm * 2,5 mm considering handling and availability (not normative reference).

10 © IS0 2020 - All rights reserved
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losable apertures
vired temperature sensors

Figure A.2 — Example of the location of wired thermometer

et the temperature in the thermostatic chamber to 5%45 °C and maintain it until bof
ind air temperatures measured by two thermometers in the tank are the same at 57,5
equired to reach the target temperature is defin€das a holding time ty, described in 7

h the water
°C. The time
11 b).

Adjust the set temperatures T; and T, as.shown in Figure 5 so that the air thermometer in the

vater tank indicates a minimum temperature of 57,5 °C and a maximum temperatur

The method for adjusting temperatures:is'as follows:

) First, set T; to 57,5 °C and T»:te 64,0 °C. Continuously implement the temperat
shown in Figure 5.

) Measure the air température in the water tank during the temperature cyd
thermometer. As theresult of measurement, if the maximum and the minimum tq
in the tank do net reach 64,0 °C and 57,5 °C respectively, adjust T, and T; s
temperatures néach 64,0 °C and 57,5 °C.

e measured maximum and minimum air temperatures in the water tank are 63,5 °C
pctively, T, shall be increased by 0,5 °C in order to reach the high temperature of 64,0 9
bver, that-the lowest temperature in the water tank may increase to higher than 5]

time.<Adjustment is required in such a case; for example, T, shall be increased by (
', shall'be simultaneously decreased by 0,0 °C to 0,5 °C. This range of temperature a
ericed by the capacity and heating ability of the thermostatic chamber, the thickness

e of 64,0 °C.

ure cycle as

le with the
mperatures
that these

and 57,5 °C,
C. Provided,
/5 °C at the
,5 to 1,0 °C,
ljustment is
pf the water

tank,etc—Therefore, whenrchanging-thetestapparatusand-thetestingenviromment,adj
described above are required in advance.

NOTE

stments as

The temperatures of 57,5 °C and 64,0 °C and the holding time at each temperature were determined

as the most effective conditions, i.e. the conditions with small errors and easy handling, based on the results of
proposers’ round robin tests. See also Reference [3].
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Annex B
(normative)

Procedure for polishing and cleaning the specimens

B.1 Specimen polishing

l specimen is prepared as follows:

oth 30 mm x 30 mm faces with cerium oxide to a level such that no grinding,stri¢ak c3
d by visual inspection under a 32 W cool white fluorescent lamp.

ately remove contamination from the polished surfaces with an organic)selvent, etc.

ouch the polished surface of the specimen; instead, use a vertical helding jig to transfe
n in order to avoid contamination of the specimen surface.

e specimen in a desiccator, and use it within 24 h after pelishing excluding the peri
ring which the protective film is on it.

jmen cleaning before the test

specimen before testing, prepare the followingapparatus and perform it in an environ
|st emissions. Then, wash the specimen in accordance with the procedure below:

the apparatus with five washing véssels and an ultrasonic washing bath (frequ
mately 42 kHz) as shown in Figure B.1:

poratory beaker, made of either betosilicate glass 3.3 in accordance with ISO 3585 or g
200 ml or more, and fill it with a sufficient amount of washing liquid for the specimen

utral detergent water sglution into washing vessel No. 1. Pour distilled water into waj
No. 2 and No. 3. Put [PA into washing vessel No. 4.

ch vessel in the dltrasonic washing bath.
into washingwvessel No. 5, and place it outside of the ultrasonic washing bath.

he temperature of the ultrasonic washing bath so that the temperature of the waj
r washing vessels No. 1 to 4 is 45 °C = 3 °C.

n be

r the

bd of

ment

PNCy:

artz

hing

hing

le specimens using the procedure described in Table B.1. The washing time for each

tank

30 s.

Wash washing vessels No. 1 to 4 in the ultrasonic washing bath by applying ultrasonic waves.

When transferring a specimen, do not touch the specimen’s inner area (that is, the area more than
5 mm from the rim of the polished specimen face).

Immerse the specimen in washing vessel No. 1 (detergent), and wash the specimen. The specimen

shaken during washing in order to improve washing efficiency.

Immediately use a clean cloth to wipe off the surface of the specimen, in order to remove the

The polishe
a) Polish i
observe
b) Immedj
c) Donotf
specime
d) Store tH
time du
B.2 Spec
To wash the
free from dy
a) Positior]
approxi
b) Useala
glass, of
c) Pour ne
vessels
d) Place eg
e) PutIPA
f) Adjust {
liquid fdq
g) Wash t}
shall be
h)
i)
j)
shall be
k)
remaini
12

ng washing liquid. Promptly place the specimen in washing vessel No. 2.
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