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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
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INTERNATIONAL STANDARD

ISO 8980-4:2006(E)

Ophthalmic optics — Uncut finished spectacle lenses —

Part 4:
Specifications and test methods for anti-reflective coatings

1 BScope

This|part of ISO 8980 specifies optical and non optical requirements, including durability, and test

anti-feflective coatings on spectacle lenses.

This|part of ISO 8980 does not deal with the following topics:

— [fransmittance and absorptance;

— the colour of the reflected light.

2 Normative references

The |following referenced documents are indispénsable for the application of this document.
references, only the edition cited applies. For undated references, the latest edition of the
docyment (including any amendments) applies:

ISO #8, Rubber, vulcanized or thermoplastic — Determination of hardness (hardness between 1
100 |RHD)

ISO 18980-1, Ophthalmic optics'= Uncut finished spectacle lenses — Part 1: Specifications for

and nultifocal lenses

ISO [8980-2, Ophthalmic.optics — Uncut finished spectacle lenses — Part 2: Specifications fon
power lenses

ISO B980-3, Ophthalmic optics — Uncut finished spectacle lenses — Part 3: Transmittance speci
test jnethods

ISO (13666, Ophthalmic optics — Spectacle lenses — Vocabulary

methods for

For dated
referenced

0 IRHD and

single-vision

progressive

fications and

ISO 14889, Ophthalmic optics — Spectacle lenses — Fundamental requirements for uncut finished lenses
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3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 13666 and the following apply.

3.1
durability

(of anti-reflective coating) ability to resist deterioration of its reflectance characteristics, over time, in normal

use

NOTE 1
humidity.

The major factors contributing to deterioration of an anti-reflective coating are rubbing, heat, UV radiation and

NOTE2 T
requirements

4 Requi

4.1

Anti-reflectiVi
lens specific

ISO 894§
ISO 894§
ISO 894§

ISO 14§

NOTE 1 F

NOTE2 T
of the coating

4.2 Lumi

The luminou

If the manu
exceed the s

ne main failure mechanism affecting the durability of anti-reflective coatings is a loss of adhesion. Fher
of this part of ISO 8980 are related to anti-reflective coating adhesion.

rements

General requirements

e coated lenses shall comply with the general requirements concerning the finished speg
ations in:

0-1;
0-2;
0-3;
89.

br further information on the properties of anti-reflective coatings, see informative Annex A.

ne reflectance characteristics of an anti-reflective coating should not significantly change due to deterio
in normal use.

nhous and mean reflectances

bfore,

tacle

ration

s reflectance py, andithe mean reflectance py, of an anti-reflective coated lens shall be determined
by the meth¢d specified in 5.2,

facturer specifies values for luminous and mean reflectances, the measured values sha
pecifiedvalues by more than 20 %.

When deter

ined ‘as described in 5.4, the luminous reflectance p,, of any anti-reflective coated lens su

| not

rface

shall be less|{thah 2.5 %.

4.3 Usable diameter of coated area

The usable diameter of the coated area for uncut finished spectacle lenses shall be > (d,, — 4) mm, where d,,
is the nominal diameter of the lens, in millimetres, indicated by the manufacturer.

4.4 Durability

Under the conditions described in the test method given in 5.6, five consecutively tested lenses shall be free
of significant loss of adhesion as defined in 5.6.4.

A product meets the durability requirements of this part of ISO 8980 if all five lenses tested satisfy this criterion.

© I1SO 2006 — All rights reserved
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5 Testing

5.1 General

This clause specifies type test methods for anti-reflective coatings on spectacle lenses. At least 24 h shall
elapse after coating before any type test is carried out. Lenses shall be stored at a temperature of 20 °C to

26 °C.

5.2

Method of determination of reflectance

5.2.

Use jJany dual-beam or single-beam spectrophotometer with an incident angle not larger than 17]
meagurement accuracy sufficient to give the value of the spectral reflectance at all wayelength
380 pm and 780 nm with an uncertainty of less than 0,1 % (for example, an anti-reflective coatin

havi
of m
shall

The
The
mea
inde
The

5.2.2

The
surfs
frost

5.2.3

Inse
sped
sped

curvature will be eliminated.

Mea
780

5.3

The

Apparatus

g 0,5 % reflectance may be measured as having 0,4 % to 0,6 % reflectance)-The waveleng
easurement shall not be more than 5 nm. The spectral bandwidth (full width-at half maxim
not exceed 5 nm.

Calibration specimen shall have a surface curvature within 0,50 D of that of the spectacle lens
back surface of this specimen shall be designed such that ‘no reflection will interfg
surement (e.g. both frosted and painted matt black). The calibration specimen shall be of kno

n(A) (uncertainty An < 0,001) and have no coating (which ‘eould affect its surface reflective
surface shall be cleaned.

Spectacle lens preparation

surface of the spectacle lens under test shall.have a radius of curvature not less than 80 m

ce of the lens shall be designed such that™no reflection will interfere with the measureme|
bd and painted matt black). The surface shall be cleaned.

Measurement
t the calibration specimen and.calibrate the spectrophotometer to give a value of 100 %. Th

tacle lens. The spectrophotometer will give the value of the spectacle lens to calibratig
tral reflectance ratio R(4)/expressed as percentage. By using this technique, any error dy

sure the spectacle/lens to calibration specimen spectral reflectance ratio over the rangg
hm, at least eyery 5 nm.

Determination of spectral reflectance values

value of the calibration specimen surface spectral reflectance R(4) is calculated theoretic

° and with a
5 1 between
g quoted as
th increment
um, FWHM)

to be tested.
re with the
vn refractive
properties).

m. The back
nt (e.g. both

en insert the
n specimen
e to surface

e 380 nm to

blly from the

refr.

n(/l)—1

five index
2
n(/l) + 1:|

Ro(ﬁ){

The value of the spectacle lens surface spectral reflectance is calculated by multiplying the calibration
specimen spectral reflectance value by the spectacle lens-to-calibration specimen spectral reflectance ratio:

p2) = Ro(A) x Rr(2)

© I1SO 2006 — All rights reserved
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fects

sides

cool

Of all

5.4 Determination of luminous reflectance

Calculate the luminous reflectance p, using both the spectral reflectance values p(1) and the equation given
in ISO 13666.

5.5 Determination of mean reflectance

Calculate the mean reflectance py, using both the spectral reflectance values p(4) and the equation given in
ISO 13666.

5.6 Deter

5.6.1 Equipment and consumables

5.6.1.1 Apparatus, able to produce the environmental cycles as specified in Annex B.

5.6.1.2 Rubbing tool, as specified in Annex C.

5.6.1.3 Inspection facility, as specified in Annex D.

5.6.2 Test|specimens

This test method is applicable to anti-reflective-(AR)coated and hard AR-coated lenses.

Both sides of the lenses shall have a radius of curvature not less than' 70 mm.

In order to eyaluate a product, five lenses shall be tested.

5.6.3 Test/method: Environmental cycling combined with rubbing sequences

5.6.3.1 Clean the lenses with soap and water(Rinse them and dry them with a soft, clean cloth.

5.6.3.2 Check the lenses according to the methods in Annex D. The test lenses shall not have de
such as peeling, scratches, crazing or diffusion.

5.6.3.3 Perform the rubbing sequence described in Annex C on both the convex and the concave

of all lenses| The rubbing shall be carried out in the centre of each lens surface.

5.6.3.4 Expose the lenses-to one environmental sequence of 16 h, as specified in Annex B.

5.6.3.5 Rinse the lenses with water. Gently dry them with a soft, clean cloth, and allow the lenses to|

to room temperature:

5.6.3.6 Pefform the rubbing sequence described in Annex C on both convex and concave sides
lenses, on the_ same area where the first rubbing sequence was performed

5.6.3.7 Repeat steps 5.6.3.4 to 5.6.3.6 twice.

NOTE At this point, the lenses will have been subjected to the initial rubbing sequence, followed by three

environmenta

| and three rubbing sequences.

5.6.4 Evaluation

Inspect the central 20 mm diameter zone for significant loss of adhesion, on both surfaces of each lens, using

the observat

ion conditions described in Annex D.

© I1SO 2006 — All rights reserved
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Significant loss of adhesion is where more than a total of 3 mm2 of coating has delaminated from either
surface. (The delaminated areas on the two surfaces are not summed.) Photographs of lenses passing and
failing are provided in Annex E.

6 Information to be made available on request

The values of the luminous reflectance p,, and mean reflectance py, and the spectral reflectance curve shall
be made available on request for a typical surface with a radius of curvature not less than 80 mm.

7 Reference to this part of ISO 8980

If the manufacturer or supplier claims compliance with this part of ISO 8980, reference, shall be made to this
Interpational Standard either on the package or in publicly available literature.

© I1SO 2006 — All rights reserved 5
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Annex A
(informative)

Significance of p, and p), in the description of
anti-reflective coated lenses

The luminous reflectance p,, represents the ratio of the luminous flux reflected by the lens surface to the

incident lur
(around 550

Some types

spectrum, show a marked increase in reflectance at the blue and red ends of the spectrum. Despite hav
low luminoug reflectance py, the pronounced coloration of the residual light reflected gives’' the subjg

impression ¢

The mean re¢flectance py, which is not weighted by 7(1), will, for such types of coating, have a relatively|

or poor valy

spectrum and lower (better) reflectance in the blue and red regions will have a similar p, py, will be lower

for other typ

Hence, the mean reflectance py, gives additional information describing.the optical and cosmetic properti

an anti-refle

NOTE

Bpcause types of coating with poor g, show increased reflectance at the ends of the spectrum, glar
result from reflections off the back surface when driving at night. Itis expected that additional physiological researd

iIIUub ﬂu;\. ,L)V Clllp;ldb;LUb ti 1 bpcbtldi IUﬂUbtdl 1LC dlUulluI ti 1c bCIItIU Uf ti 1< V;biIUiU ST
nm) and reduces the importance of the blue and red ends of the spectrum.
of anti-reflective coating, although having a very low spectral reflectance p(1) at the centre g

f an overall reflectance higher than suggested by p,.

e. Although an anti-reflective coating having a similar spectral reflectance at the centre o

ps of coating.

ttive coating.

trum

f the
ng a
ctive

high
f the
than

es of

B can
h will

be carried ouf in this field.
EXAMPLES oy =0,70 % om=0,68 %
py=0,88 % o =3.27%
Y
20
\ py=088% ) py=327%
16 )
\\
14 \
12 \\
10 \“
8 \\
6 AN —
4 B —
) \ Pyv=0,7% I,o\,\,|=0,6|8°/o ,4//’ B
380 430 480 530 580 630 680 730 780 X
Key
X wavelength, nm
Y reflection, %
Figure A.1
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Annex B
(normative)

Environmental sequence

B.1 General considerations
The environmental sequence specified in B.2 to B.5 can be conducted with two types of equipment:
— fluorescent light and condensation (ASTM D 4329-92);
or
— kenon irradiation equipment described in ISO 9022-9, combined with waterimmersion as descr{bed in B.5.
B.2| Conditions for the environmental sequence
For pach environmental sequence, the lenses shall be submitted to an exposure of 16 h duration, which
consgjsts in cycles based on temperature, light irradiation and humidity exposure. The cycles shall[be set to be
not Iess than 30 min and not greater than 8 h.
B.3| Irradiation
The [lenses shall be exposed with the convex-side facing the radiation source, exposing at ledst 50 mm in
diameter of the centre of the lens. The lenses shall be exposed for at least 50 % of the sequencg duration to
the UV-visible irradiation specified in (Table B.1. The data shall include any radiation reflected by the test
chamber interior surfaces, but not infrared radiation emitted from the chamber surfaces.
Additionally, the lower wavelepgths being more active, the dose per sequence in the 320 nm to 3%0 nm region
shall be not less than 0,5 MJ/m?2 and not greater than 0,7 MJ/m2. As a consequence, if the irradiation source
emity more than 10 W/m2-in the 320 nm to 350 nm region, then the UV-visible exposure ghall not be
continuous and shall be adjusted to a percentage of time defined to meet the specified dose.
Becquse differentisources exhibit different distributions of UVA radiation, both the total UVA radiation and the
UVAJradiation below 350 nm and above 350 nm shall be controlled, as defined in Table B.1.
Ozone generated during exposure shall be removed from the test chamber.
Table B.1 — Spectral energy distribution of the radiation source
Spectral range Ultraviolet Visible Infrared
Wavelength band nm to 320 | 320to 350 | 350 to 380 | 380 to 520 | 520 to 640 | 640 to 780 |780 to 3 000
Irradiance W/m? — 30to402 — — — —
<3 10 to 22 14 to 25 <250 <210 <200 <600
@  Integrated irradiance between 320 nm and 380 nm.
© I1SO 2006 — All rights reserved 7
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B.4 Temperature specification

The surface temperature of the lenses shall be maintained below 50 °C during all environmental sequences,
and shall reach a minimum of 35 °C during irradiation alone.

B.5 Water exposure

The lenses shall be exposed to water or water vapour for at least 15 % but not more than 50 % of the
environmental sequence. If the lenses are exposed to liquid water, the water used shall be deionized

(< 2 us-em~1),_and the water temperature shall be maintained below 30 °C

NOTE

E

kamples of environmental sequences are given in Annex F.

© I1SO 2006 — All rights reserved
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Annex C
(normative)

Rubbing sequence procedure

Materials and apparatus

CA.

The
agai

NOT

CA

The
migh
proc
ISO
any

CA1.

Suffi

NOT
clean

This
the f

NOT

.2 Eraser

1 Rubbing tool

abrasion tool allows the controlled positioning and movement of an eraser covered \with mic
st the test surface. The abrasion tool is calibrated to apply a force of (5 + 1) N.

E A model of an abrasion tool is shown in Annex G.

eraser shall be a uniform rubber formed by extrusion. The formulation shall not contain any in
t leave a residue on the surface under test that would lubricate subsequent strokes du
bdure. The finished eraser shall have an international rubber hardness degree (IRHD) in acc
18 of (75 + 5) on both ends. The diameter of the eraser.shall be from 6,5 mm to 7 mm. It sh
bxcessive holes, cracks, splits, or foreign particles, which might adversely affect its use.

3 Micro-fibre cloth

Cient quantity of micro-fibre cloth (e.g. a piece of 30 mm x 30 mm size).

ing.

cloth shall be a high density-knitted fabric made of ultra fine filaments of polyamide. The fabr
bllowing specifications:

minimum density of fibres: 10 000 fibres/cm?;
surface densityf.approximately 165 g/m?2;
hickness approximately 0,4 mm.

E An example of suitable cloth is the micro-fibre cloth MX100 by KB Seiren?).

ro-fibre cloth

gredient that
fing the test
brdance with
all be free of

E The cloth used is a synthetic micro-fibre cloth as usually supplied by the opticians to their custgmers for lens

¢ shall meet

1) Micro-fibre cloth manufactured to the requirements in Annex C may be available from:

FACOL

27, rue d'léna

BP 60482

59060 Roubaix cedex 1
France

This information is given for the convenience of users of this International Standard and does not constitute an
endorsement by ISO of the product named. Equivalent products may be used if they can be shown to lead to the same
results.
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C.1.4 Beaker

A beaker with a capacity of 1,5 1.

C.1.5 Deionized water

0,5 | of deionized water.

C.2 Procedure

C.21 Pre
A new cloth

Before use,

paration of the rub cloth
shall be used for each rubbing sequence on each lens.

he cloth shall be immersed in deionized water for at least 2 min so that its fibres_are impregn

C.2.2 Lens rubbing sequence

C.2.21

When possible, the rubbing sequence given in C.2.2.2 to C.2.2.9¢should be performed us

machine insfead of doing it manually, as manual testing will result in more diSpersed results.

C.2.2.2
the rubber a

Cc.2.23
the rubber ((

Cc.224
C.2.2.9.

C.2.2.5
following a p

C.2.2.6
C.2.2.7
C.2.2.8

C.2.29

Take the cloth out of the water, fold the cloth so that there.will be three layers and put it bet
hd the lens.

Position the cloth with its centre at 15 mm from thecentre of the lens. Place the tool (C.1.1

Perform 25 cycles of rubbing, applying very precisely the conditions described in C.2.2

ath (30 £ 5) mm long and crossing the centre of the lens within + 3 mm (see Figure C.1);
Maintain the tool perpendicular to the surface at all time, within a tolerance of + 5°.
Perform this sequence.at a speed of approximately 1 cycle/s.

Rotate the testdens’by 90° and repeat the rubbing sequence.

Each rubbingstep shall follow the same track as the first.

[.1.2) mounted on it, on top of the cloth, the rubber being in contact with the cloth, in its centr¢.

During the whole rubbing sequence, apply and control precisely the load of (5+1)N (d.

hted.

ng a

veen

with

4 to

1.1)

10

Figure C.1 — Rubbing paths

© I1SO 2006 — All rights reserved
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Annex D
(normative)

Evaluation conditions

Material and equipment

An a
The

exan
com

D.2

Each

djustable light source, to set the ambient light in the inspection room at 200 Ix.

ple a fluorescent tube of 15 W or a 40 W incandescent clear lamp where the. eye of the
pletely shaded from the direct view of the source.

Evaluation methodology

side of the lens shall be evaluated independently according to the following procedure.
Finse the lens with water, and wipe it dry;

et the ambient light source to obtain a lighting of about 200 Ix;

Carry out the lens inspection without the aid of magnifying optics;

Bs shown in Figure D.1, position the lens at-an angle approximately 45° with the surface, 3
he light source, against the matt black background;

hdjust the angle to observe the reflection from the lens surface.

© I1SO 2006 — All rights reserved
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nspection system shall be as shown in Figure D.1. The inspection source shall be of 400 Im minimum, for

observer is

00 mm from

11
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Key

a b WON -

6

NOTE Tl
illuminated by

12

inspectiof lamp

observer'
light shiel
observer'
lens
matt blac

Dimensions in millimetres

2

30

Y

300 300

A
Y
A
Y

5 eye
0
5 line of sight

background

he light shield is adjusted to shield the eye from direct light of the source and to allow the lens fo be
direct light.

Figure D.1 & Recommended configuration for visual evaluation

© I1SO 2006 — All rights reserved
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Annex E
(informative)

Examples of lenses passing and failing the visual evaluation

The photographs given in Figures E.1 and E.2 may be used as help for determining if a lens passes or fails.

Figure E.1 —Examples of lenses failing

Figure E.2 — Examples of lenses passing

© 1SO 2006 — All rights reserved 13
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F.1 General

Annex F
(informative)

Examples of environmental sequence

The following three sequences comply with the specifications given in Annex B.

F.2 Sequence on a QUV equipment from QPanel?

The following sequence shall be repeated over a period of 16 h.

— Apply cpndensation at a temperature setpoint of 45 °C for 4 h.

— Apply UV irradiation with a spectral irradiance of 0,85 W/m2/nm at 340 im and at a temperature setpoint

of 45 °C

WARNING + The application of condensation shall be the first step to avoid temperature overshoot.

NOTE

n

order to maintain the temperature of the lenses below 50, °C a proper cooling of their back side is reqpired.

This is obtaingd by mounting the lenses in drilled plates so that their back side is exposed to the air circulation at thelback

of the plates.

F.3 Cycle

Apply the fo

2) QPanel products may be ayailable from:

QPanel I

Stone Hil
Farnworti

Bolton Blj4 9TP

England

b products
Express Trading Estate

on a Suntester from ATLAS3)

phone (44) 1204 86 16 16
fax (44) 1204 86 16 17
info @ g-panel.co.uk

http://www.g-panel.com

This information is given for the convenience of users of this International Standard and does not constitute an
endorsement by ISO of the product named. Equivalent products may be used if they can be shown to lead to the same

results.

3) ATLAS Suntester may be available from:

ATLAS Material Testing Technology LLC
4114 North Ravenswood Avenue

Chicago

lllinois 60613
USA www.atlas-mts.com

phone (1) 773 327 4520
fax (1) 773 327 5787

This information is given for the convenience of users of this International Standard and does not constitute an
endorsement by ISO of the product named. Equivalent products may be used if they can be shown to lead to the same

results.
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ISO 8980-4:2006(E)

a) Continuous irradiation for 16 h with a Xenon lamp;

— with a power set to give an irradiance between 30 W/m?2 and 40 W/m2 in the 320 nm to 380 nm
portion of UVA;

— using a UV filter (290 nm cut-off, ATLAS reference 56052371), and an Infrared filter (ATLAS
reference 56052388) to limit the temperature elevation on the samples;

b) Immersion in deionized water at ambient temperature for 5 min every 30 min.
NOTE Be aware that with ATLAS Suntester devices the irradiance is controlled in the wavelength range 300 nm to
800 r’lm. TO get a sefting of these devices which IS consistent with this part of IO 8980, the suniester devides have to be
calibfated with a UVA sensitive detector. Settings from 350 W/m?2 to 650 W/m?2 have been found necessgry to give the
propgr UVA irradiance.

F.4|Cycle on a QSun from QPanel?)

Applly the following:

a) rontinuous irradiation for 16 h with a xenon lamp;

L with the power set between 30 W/m2 and 40 W/m?2 in UVA 320 nm to 380 nm region;
[ using a “daylight filter2) (290 nm cut-off);

b) gpraying with deionized water at ambient temperatuté for 5 min every 30 min.
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