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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 proce@lures used to develop this document and those intended for its further maintenanee
described In the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed fof]
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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ist of patent declarations received (see www.iso.org/patents).

hame used in this document is information given for the convenience of users and does
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planation of the voluntary nature of standards, the.meaning of ISO specific terms
s related to conformity assessment, as well as information about ISO's adherence
Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT),
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Subcommittee SC 6, Eye and face protection, in collaboration with the European Commi
Fdization (CEN) Technical Committee*CEN/TC 85, Eye-protective equipment, in accorda
breement on technical cooperation between ISO and CEN (Vienna Agreement).

lnd edition cancels and replaces the first edition (ISO 12312-1:2013), inclug

1:2013/Amd.1:2015, which has been technically revised.

hanges compared to theprevious edition are as follows:

a specification for the-electro-optical filters;

bd the "local variations in refractive power" with the "spatial deviation";

iced the activation of photochromic lenses at 5 °C and 35 °C as optional information;

ed the'side protection to children's sunglasses mounting filter category 4 lenses.
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pants in the ISO 12312 series can be found on the ISO website.

Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iso.org/members.html.
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Eye and face protection — Sunglasses and related
eyewear —

Part 1:
Sunglasses for general use

Thi
roa

Infq
as 1

Thi

Thd
con
und

ISO

ISO
spe

ISO
ISO

Scope

5 document is applicable to all afocal (plano power) sunglasses and clip-ons for.general us
1l use and driving, intended for protection against solar radiation.

rmation on the use of sunglass filters is given in Annex A. Requirements.foer unmounted
eplacement or alternative filters are given in Annex C.

5 document is not applicable to:
eyewear for protection against radiation from artificial lightisources;
eye protectors intended for specific sports (e.g. skigoggles or other types - see ISO 18527

sunglasses that have been medically prescribed fog attenuating solar radiation;

eclipse, for which [SO 12312-2 applies;

products intended for occupational eye(protection - see, for example, ISO 16321 (all par

Normative references

following documents are-yeferred to in the text in such a way that some or all of th
Ktitutes requirements of this document. For dated references, only the edition cited 3
ated references, the Jatest edition of the referenced document (including any amendmen

4007, Personal protective equipment — Eye and face protection — Vocabulary

8980-5, Ophthalmic optics — Uncut finished spectacle lenses — Part 5: Minimum requi
rtacle leng.surfaces claimed to be abrasion-resistant

11664-2, Colorimetry — Part 2: CIE standard illuminants

e, including

ilters used

(all parts));

products intended for direct observation of the'sun, such as for viewing a partial or anpular solar

[S).

Pir content
pplies. For
[s) applies.

[lements for

ear

12311:—1, Personal protective equipment — Test methods for sunglasses and related eyew

[SO 18526-1:2020, Eye and face protection — Test methods — Part 1: Geometrical optical properties

[SO 18526-2:2020, Eye and face protection — Test methods — Part 2: Physical optical properties

ISO 18526-3:2020, Eye and face protection — Test methods — Part 3: Physical and mechanical properties

ISO

3

18526-4:2020, Eye and face protection — Test methods — Part 4: Headforms

Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 4007 and the following apply.

1)

©IS

In preparation. Stage at the time of publication, ISO/DIS 12311:2022.
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ISO and IEC maintain terminological databases for use in standardization at the following addresses:

31

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

IEC Electropedia: available at https://www.electropedia.org/

related eyewear
eyewear intended for protection in the same wavelength range as solar radiation but not necessarily
originating from the Sun

3.2

electro-op
electro-of
filter that y
and spectr

Note 1 to ¢

combination. For example, where the luminous transmittances in the faded and darkened states are set manu
ons between them automatically. The luminous transmittance of the filtér\therefore varies within

and transit
certain limi

3.3

reaction t
tr
<electro-op
its luminot

state (7, 1)
Note 1 to eq
fully darker]
darkened st

where

T,

T,

vl

Note 2 to enftry: Darkening and fading'times may be different.

3.4
absorptio
Ap
<electro-og
darkened 3

tical sunglare filter

tical sunglass filter

aries, by electro-optical means, its luminous transmittance depending upon the illuming
b1 bands to which it is exposed or by manual control

ntry: The change in luminous transmittance may be under automatic or miahual control,
[s in response to the illuminance.

me

tical sunglare filter> response time of an electro-optical sunglare filter (3.2) to darken f
s transmittance in the faded state (, ;) towards its kiminous transmittance in the darke
when activated or to fade from its darkened state tewards its faded state.

try: The reaction time is the time taken for the filter to change its luminous transmittance from
ed or faded state by 90 % of the difference between the luminous transmittances in the faded
ates, i.e. from 1, to {t, - 09 x (1, - T, 1)},er from 7, to {t,4 + 0,9 x (1, -1, 1) }

s the luminous transmittance of the lens or filter in the faded state;

s the luminous transmittance of the lens or filter in the darkened state.

n ratio

tical sunglare filter> ratio of the luminous transmittance in the faded state to that in
tate

Note 1 to eqtry: The absorption ratio, AR, is calculated from the following formula:

nce

br a
ally,

fom
ned

the
and

the

T
AR — v0
Tyv1
where
T,o Isthe luminous transmittance of the lens or filter in the faded state;
T,q1 Isthe luminous transmittance of the lens or filter in the darkened state.
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3.5
default mode

luminous transmittance state of an electro-optical sunglare filter (3.2) when the power supply is

disconnected or malfunctions

Note 1 to entry: The power supply can be mains electricity, a battery or a photovoltaic cell.

4 Construction and materials

Construction

4.1

Wh
ifin
dur

bn tested in accordance with ISO 18526-3:2020, 6.1, areas of the sunglass, including.the
arimless or semi-rimless style, the edges of the filters, that may come into contaét with
ing intended use shall be smooth and without sharp projections.

NOTI
ass

E Manufacturers are recommended to use the range of screw sizes and threads'used in sung
pecified in ISO 11381.

4.2| Filter material and surface quality

frame and,
the wearer

blass frames

Wh
filte
refe
mal
cra
inty

bn tested in accordance with 1SO 18526-3:2020, 6.6, except in amarginal area 5 mm wi

rence point that could impair vision, e.g. bubbles, scratehés, inclusions, dull spots, pit
ks, notches, reinforced areas, specks, beads, water specks, pock marks, gas inclusions, 3
ks, polishing defects or undulations. If this 5 mm wide portion around the edge of the t
udes into this circular area, then this intrusion shal be excluded from testing.

Physiological compatibility

glasses shall be designed, manufactured’and packaged in such way that, when used un
confditions, they will not compromise the‘health or safety of the wearer. The risks posed by
lealting or evaporating from the sunglasses that can come into prolonged contact with the w
be jjeduced by the manufacturer to within the limit of any applicable regulatory requiremen

Sperial attention shall be giveh*to substances that are allergenic, carcinogenic, mutagenic
reproduction.

NOTE 1
reaqtions. Rare or idiésyhcratic reactions to any material can occur and the individual wearer is we
avold those types of.frame materials.

Substances recommended for cleaning, maintenance or disinfection shall be known to be
have any adverse effect upon the wearer, when applied in accordance with the instructions g
infdrmation to be supplied by the manufacturer.

, sunglass

e
rs shall have no material or machining defects within an‘area of 30 mm diameter cenjred on the

ing, mould
plintering,
est sample

Her normal
substances
earer shall
[,

or toxic to

Excessive préssure due to a poor fit on the head, chemical irritation and allergy are know to produce

I advised to

unlikely to
iven in the

Manufacturers/supplierss perform-an-approp
contained in the sunglasses that, when the sunglas
(and safety) of the wearer shall not be compromised.

ses are used under normal conditions,

The following are examples of documents that represent the appropriate information:

a) specification of the material(s);

b) safety data sheets relating to the materials;

c) information relating to the suitability of the materials for use in medical devices, or oth
applications;

d) information relating to toxicological, allergenic, carcinogenic, toxic to reproduction, or

investigations on the materials.

© IS0 2022 - All rights reserved
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NOTE 2  Attention is drawn to specific national regulations that restrict substances, e.g. Nickel release
requirements.

4.4 Headforms

Unless the manufacturer specifies the headform(s) in accordance with ISO 18526-4 that is/are
compatible with the sunglasses, the test methods where (a) headform(s) is/are required shall use the
headform 1-M for adult's sunglasses and (1-C6) or (1-C12) for children's sunglasses as specified in
ISO 18526-4 as the default.

5 Transmittance

5.1 Testimethods

Transmittdnce values shall be determined in accordance with ISO 18526-2:2020, )Clduse 7. If|the
direction df measurement is not specified, then the direction of measurement shall be normal to|the
surface of the test sample at its geometrical centre.

The relativle uncertainty of measured spectral transmittance shall be less than or equal to those given
in ISO 18526-2:2020, Table 1, except for the range 100 % to 17,8 %, for which'it shall be 2 % insteald of
5%

5.2 Trapsmittance and filter categories

Sunglass fillters for general use shall be assigned to one of fiye filter categories based on the lumirjous
transmittance at their reference point.

The range$ of luminous transmittance of these five categories are given by the values in Table 1{ An
overlap of the transmittance values shall be not morethan +2 % (absolute) between adjacent categofies
0, 1, 2 and B. There is no overlap in transmittance«alues between categories 3 and 4.

For gradient-tinted filters, the overlap in luminous transmittance allowed between categories shalll be
double that for uniformly tinted filters.

In the casg of gradient-tinted filterg;~the transmittance value at the reference point shall be usegl to
characterize the luminous transmittance and the category of the filter.

The maximum deviation for ¢he’declared luminous transmittance value shall be +3 % absolute| for
the transnjittance values falling in categories 0 to 3 and * 30 % relative to the declared value for|the
transmittance values fallingin category 4.

For gradignt-tinted~and/or mirrored filters, the maximum deviation for the declared luminous
transmittajnce value'shall be double that for uniformly tinted lenses.

When desfribing the transmittance properties of photochromic and electro-optical filters,
categories i
and to the darkened state of the filter.

Table 1 also specifies the UV requirements for sunglass filters for general use and, when the filters are
claimed by the manufacturer to protect against IR radiation, the IR requirements.

4 © IS0 2022 - All rights reserved
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Table 1 — Transmittance for sunglass filters for general use

Consumer | Technical Requirements
label label 1
Usage Filter cate- Ultraviolet spectral range Visible spectral range Enhanced m_fra-
gory red absorption?
Maximum .
. Maximum value
Maximum value of | value of solar .
. Range of luminous of solar IR
solar UV-B trans- |UV-A transmit- . .
- transmittance transmittance
mittance tance
T‘l AVl d T
tsuvB tsuva3so M SIR
280 nmto315nm | 315 nmto 380 nm to 780 nm 780 nm to
2000 nm
380 nm
Very limited
r¢duction of 0 0,05 7, pgs Ty D65 Ty pes > 80 % o D65
sunglare
Limited pro-
tgction from 1 0,05 7, pgs Ty D65 43 % < T, hes <80 % o D65
sunglare
Ggod protec- 1,0 % absolute or
tibn against 2 0,05 7, pgs, Which- 0,57, pes 18% < T, pg5 <43 % o D65
sunglare ever is greater
Hlgh protec-
tipn against 3 1,0 % absolute 0,57, s 8% <T,pes <18 % o D65
sunglare
Very high pro-
tecftion against
extreme 1)0 % absolute
sunglare, e.g. o or 0,25 Ty pes, o o
B! ren, gver 4 1,0 % absoluteCy | 4> TV DeS 3% <T,pes<8% o Dos
snopwfields, on greater
high mountain,
of in desert
NOTE Some requirements in different standards stipulate 400 nm as the long wavelength limit of UV-A.
2 |Only applicable to sunglass filters claimed by the manufacturer as a protection against infrared radiation.
5.3| General transmittance requirements
5.3]1 Uniformity of luminous transmittance
The relative difference in the luminous transmittance value between any two points of the filter within
a cifcle (30 1) mm in diameter centred on the reference point shall not be greater than 15 Po (relative
to the’higher value), except for category 4 where it shall not be greater than 20 %. If a § mm wide
porkion around the edge of the test sample intrudes into this circular area, then this intrusion shall be

excluded from testing.
The geometric or boxed centre takes the place of the reference point if this is not known.

In the case of mounted gradient filters, this requirement shall be limited to sections parallel to the line
connecting the two reference points.

For mounted filters, the relative difference between the luminous transmittance value of the filters at
the reference point for the right and left eyes shall not exceed 20 % for gradient-tinted filters and 15 %
for all other types (relative to the lighter filter).

Changes of luminous transmittance that are caused by thickness variations due to the design of the
filter are permitted. For verification, the test method in ISO 18526-2:2020, 7.4.1.4 shall be used.

© IS0 2022 - All rights reserved 5
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5.3.2 Requirements for road use and driving

5.3.2.1 General

Filters suitable for road use and driving shall be of categories 0, 1, 2 or 3 and shall additionally meet the
following two requirements.

wavelengths between 475 nm and 650 nm shall be not less than 0,20 7, 4.

Spectral transmittance. The spectral transmittance of filters suitable for road use and driving for

Detection of signal lights. The relative visual attenuation quotient Q of filters of categories 0, 1, 2

a)

b)
and 3
than 0
lightd
distrib

NOTE

LED signal §echnology is still evolving, so specific data is not yet available.

5.3.2.2 R

Sunglass fi
for road ug
when teste

5.3.3 Wide-angle scatter

When test;
of the filtej

5.3.4 Additional transmittance requirements.for specific filter types

5.3.4.1 R

The lumin
radiation r

transmittances that are markedly different from those expressed by the filter categories and measy

under test
transmitt
after 15
specified i
filters, 7, o

Optionally,

me;|?1 + 5 sirradiationaccording to ISO 18526-2:2020, Clause 16. In both states, the requiremd
W 5.2 and, if ‘@applicable, the requirements specified in 5.3.2, shall be met. For photochrgmic

tuitable for road use and driving shall be not less than 0,80 for red signal light and not
60 for yellow, green and blue signal lights. The relative visual attenuation quotient for sig
ptection, Q;,,, Shall be calculated in accordance with ISO 18526-2:2020, Clause 1) [sped
ution of radiation emitted by incandescent lights).

alculations using the values for quartz-halogen lamps and LED signals will give different res

toad use (including driving) in twilight or at night

ters with a luminous transmittance of less than 75 % shall not be used in twilight or at n
e (including driving). In the case of photochromic sunglags-filters, this requirement ap
d in accordance with ISO 18526-2:2020, 16.3.2.

s in the condition as supplied by the manufagturer shall not exceed the value of 3 %.

hotochromic filters

bus transmittance of a phetochromic sunglass filter depends primarily on the amoun
paching it and the ambient.temperature. The actual conditions of use may result in lumin

conditions. The categories of the photochromic filter shall be determined by its lumin

ce in its faded state; 7, o, and its luminous transmittance in its darkened state, 7, 4, achig

T, 1 shallbg 21,25,

the luminous transmittance can be measured also at temperatures of 5 °C and 35 °C.

less
rnal
tral

h1ts.

ght
lies

bd in accordance with ISO 18526-2:2020, 14.1, at'the reference point, the wide-angle scaftter

t of
ous
red
ous
ved
bnts

5.3.4.2

b o] £l
UldI'IZIIg TIILCT S

If the filters in the sunglasses are claimed to be polarizing, when tested in accordance with
ISO 18526-2:2020, Clause 15. The sunglass has to be positioned with the pantoscopic angle and the
face form angle “as worn”, the filters shall be fitted in the frame so that their planes of transmission
do not deviate from the vertical, or from the specified direction if different from the vertical, by more
than +5°. Additionally, any misalignment between the planes of transmission of the left and right filters
shall not be greater than 6°.

In the case of clip-ons, the misalignment shall be tested in the position assumed to be taken when
mounted on the spectacles or sunglasses.

© IS0 2022 - All rights rese
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When tested in accordance with ISO 18526-2:2020, Clause 15, the polarizing efficiency shall be >78 %
for filter categories 2, 3, 4 and > 60 % for filter category 1. Filters of category 0 do not have any useful
polarizing effect.

NOTE The polarizing efficiency values of 78 % and 60 % are approximately equal to polarizing ratio values
of 8:1 and 4:1 respectively.

5.3.4.3 Gradient-tinted filters

5.3.4.3.1 General

All parts of a gradient-tinted filter within a 10 mm + 1 mm radius circle centred on the réference point
sha]l comply with the transmittance requirements in 5.2 and, for filters suitable for, ¥oad use and
driying, 5.3.2 (except for the filter category which is defined by the transmittancelat the¢ reference
point). Uniformity of transmission is subject to the requirements of 5.3.1.

5.3/4.3.2 Determination of the filter category

The filter category of gradient-tinted filters shall be determined by theluminous transmittance value at
the[reference point.

The filter category determined at the reference point shall bedused to define whether the filters are
suitlable for road use and driving according to 5.3.2.

5.3/4.4 Electro-optical sunglare filter, electro-optical sunglass filter

5.3/4.4.1 General

The categories of an electro-optical filter shall be’determined by its luminous transmittance in its faded
stafle 7, ( and its luminous transmittance in dts darkened state 7, ; in accordance with ISO 18326-2:2020,
17.11 and Annex E. In both states, the filter'shall comply with the requirements specified in[5.2, and, if
applicable, the requirements specified\in' 5.3.2.

In the case of electro-optical filters with manual control, the faded and darkened state haye to be set
manually as specified by the manufacturer in lieu of illuminance.

Annex B gives further information on electro-optical filters.

5.314.4.2 Defaultmode

Ele¢tro-optical ‘sunglare filters, when in the default mode, shall comply with all othgr relevant
reqpirements:

5.314.43 Reaction time

TheTeaction timeof etectro-opticatfitters—to change fromr the faded—thightramsmmittance) state
to the darkened (low transmittance) state, or, from the darkened state to the faded state, shall be
measured when changing from (500 * 50) 1x to (50 000 £ 5 000) Ix or vice-versa in accordance with
[SO 18526-2:2020, 17.11 and Annex E. The reaction time shall be expressed in seconds.

The measurements shall be taken at a temperature of (23 * 2) °C and optionally also at (5 * 2) °C and
(35+2)°C.

5.3.4.4.4 Photosensitive seizures

An inherent technology-specific property of an electro-optical filter or external flashing sunlight
may, under very rare circumstances, trigger the light detector of an electro-optical filter and provoke

©1S0 2022 - All rights reserved 7
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photosensitive seizures, such as outlined in ISO 9241-391. Electro-optical filters are, in view of their
reaction time characteristics, not for use by individuals who are susceptible to photosensitive seizures.

5.3.4.4.5 Combined uniformity and angular dependence of luminous transmittance

The combined uniformity and angular dependence of the luminous transmittance in the darkened
state of electro-optical filters shall comply with the requirements of Table 2 for the angles of incidence
between 0° and +30°. The darkened state transmittance shall be tested according to ISO 18526-2:2020,
17.9 in the as-worn position.

Tablg 2— Combined unllormlty and angular dependence of luminous transmittance

Range of luminous Maximum Maximum | Maximum value
Filter cate- transmittance value of C;5 | value of C5, of AP
o Ty D65 % % %
0 T, pes > 80 % 40 60 15
1 43 % < T, pgs <80 % 40 60 15
2 18 % < 7, g5 <43 % 50 70 20
3 8% <T,pgs <18 % 50 70 30
4 3%<T,pe5<8% 60 80 40

5.3.4.4.6 |Narrow angle scatter

Narrow ar]gle scatter shall be evaluated in accordance with™[SO 18526-2:2020, 14.2. The redyced
luminance|coefficient (I*) of electro-optical sunglare filters-shall not exceed 3,0 (cd/m?)/Ix in their
faded and Iarkened states.

NOTE arrow angle scattering of light can affect thewisual acuity of the wearer, given the molecular fize,
the optical dnisotropy and eventually the dopant dyesaised in controlling the luminous transmittance of eledtro-
optical sunglare filters.

5.3.5 Cldimed transmittance properties
The test methods are as specified in©Gal:

For refererjce, see Annex A.
5.3.5.1 SYolar Blue-light absorption/transmittance

5.3.5.1.1 | Solar Blue-light absorption

In the cas¢ whese it is claimed that a filter has x % solar blue-light absorption, the solar blue-ljght
transmittalnce, Tgp, Of the filter shall not exceed (100,5 - x) %.

5.3.5.1.2 Solar Blue-light transmittance

In the case where it is claimed that a filter has less than x % solar blue-light transmittance, the solar
blue-light transmittance, tgp, of the filter shall not exceed (x + 0,5) %.

5.3.5.2 UV absorption/transmittance

5.3.5.2.1 General
Requirements for the transmittance of filters for sunglasses in UV-A and UV-B shall be as given in

Table 1. In cases where it is claimed that a product reaches a certain percentage of UV absorption or UV
transmittance better than the requirement in Table 1, the relevant requirement(s) below shall apply.
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5.3.5.2.2 Solar UV absorption

In the case where it is claimed that a filter has x % solar UV absorption, the solar UV transmittance of
the filter tgy shall not exceed (100,5 - x) %.

5.3.5.2.3 Solar UV transmittance

In the case where it is claimed that a filter has less than x % solar UV transmittance, the solar UV
transmittance of the filter gy shall not exceed (x + 0,5) %.

5 3 | il W, | C ol LIV A la 4.
. BIYTs 3 JULdl UV A dUSULI PJUUII

In the case where it is claimed that a filter has x % solar UV-A absorption, the solar UV-A transmittance
of the filter gy, 350 shall not exceed (100,5 - x) %.

5.3/5.2.5 Solar UV-A transmittance

In the case where it is claimed that a filter has less than x % solar UV-A transmittance, the|solar UV-A
trajsmittance of the filter tqyy, 350 shall not exceed (x + 0,5) %.

5.3/5.2.6 Solar UV-B absorption

In the case where it is claimed that a filter has x % solar UV-Byabsorption, the solar UV-B transmittance
of the filter tgyp shall not exceed (100,5 - x) %.

5.3/5.2.7 Solar UV-B transmittance

In the case where it is claimed that a filter has leSs than x % solar UV-B transmittance, the|solar UV-B
trajsmittance of the filter 74y shall not exceed’(x + 0,5) %.

5.3/5.3 Antireflective coated sunglasses

In the case where sunglasses are clairhed to be antireflective coated, the luminous reflectance p,, pg5 of
theffilter as measured from the eye-side of the filter according to ISO 18526-2:2020, Clause 13 with the
spefrular-included geometry specified in ISO 18526-2:2020, 12.2.2, and using CIE standard|illuminant
D64 according to ISO 11664-2;shall be less than 2,5 %.

In dase of photochromic-filters, the requirement for antireflective coated sunglasses is megsured only
in the faded state.

5.3/5.4 Reduced reflection coated sunglasses

In the casewhere sunglasses are claimed to have reduced reflections, the luminous reflectanfce p, of the
filtgr, medsured from the eye-side according to ISO 18526-2:2020, Clause 13 with the speculgr-included
geopietry specified in ISO 18526-2:2020, 12.2.2, and using CIE standard illuminant D65 a¢cording to
ISO T1664-Z, shall be Tess than 8 %.

5.3.5.5 Enhanced infrared absorption

Sunglass filters for which enhanced infrared absorption is claimed shall meet the requirements as
given in column 6 of Table 1.

©1S0 2022 - All rights reserved 9
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6 Refra

ctive power

6.1 Spherical and astigmatic power

The requirements apply in the “as-worn” position and the sunglass shall be tested according to

ISO 18526-

1:2020, 6.1.

The spherical power and astigmatic power shall not exceed the tolerances given in Table 3, where F;
and F, are the powers in the two principal meridians of the sunglass filter.

The differg
not exceed

6.2 Spat

If during tl
of the im
[SO 18526

6.3 Pris
The compl

For adults’
utilized.

For childre
1-C6 or XP
distance o
headform

Alternative
or a diaphr

The prismz:

I'able 5 — Spherical and astigmatic power

Spherical power Astigmatic power

Absolute difference between the focal

Mean value of the focal powers (Fy, F,) in powers (F,, F,) in the two principal

the two principal meridians.

meridians.
(F; + F,)/2 dioptres (D) IF, - F,| dioptres (D)
+0,12 <0,12

nce between the spherical powers of the right and the left filtefs in the mounted state s
0,18 dioptres.

ial deviation

le measurements in accordance with ISO 18526-1:2020, 6.1, a doubling or other aberra
hge is observed, then the plano filter shallibe further assessed in accordance v
1:2020, 6.3. The plano filter shall be free fromdrregular distortions likely to impair visio

m imbalance (relative prism error)
bte sunglass shall be tested in the “aS;worn” position according to ISO 18526-2:2020, 6.2.

sunglasses, use the diaphragm LB, with Xb = (32,0 + 0,2) mm or one based on the headf

n's sunglasses, use the diaphragm LB, with XP = (26,0 + 0,2) mm in the case of child headf
= (29 £ 0,2) mm in(case of child headform 1-C12. This corresponds to the interpupil
52 mm of the child’headform 1-C6 and the interpupillary distance of 58 mm of the c
-C12.

ly, it is als@;possible to use a diaphragm with a different Xb if the manufacturer specifig
agm based on the headform specified by the manufacturer, according to ISO 18252-4.

iticpower difference shall not exceed the values in Table 4.

hall

fion
vith

DIr'm

Drm
ary
hild

10

Table 4 — Prism imbalance

Horizontal Vertical

Base out Base in prism dioptres (4)
prism dioptres (4)

0,25

prism dioptres (4)
1,00

0,25
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7 Robustness

7.1 Minimum robustness of filters

For complete sunglasses, including the filter portion of those where the sunglass frame and filter are
integral parts of each other, when tested as specified in ISO 18526-3:2020, 7.2.1, none of the following
defects shall appear.

a) Filter fracture. A filter is considered to have fractured when

— atrained observer can see, when viewing without magnification but wearing-the“dppropriate
correction, if any, for near vision, that either a piece of material that has become-detfiched from
the filter surface or a corresponding surface defect.

b) [Filter deformation. A filter is considered to have been deformed if a mark appears on the contact
indicating medium on the opposite side to that contacted by the ball.

For|clip-ons neither a) nor b) are applicable.
Thip test is not necessary if the sunglasses meet 7.3 or 7.6.

Regulations in some countries can require certain robustness tests, e.g. in US CFR21 801.#10 impact
resjstance test.

7.2| Frame deformation and retention of filters
When tested in accordance with ISO 12311:—, Clause 6, the frame fitted with filters shall nojt:
a) [fracture or crack at any point;

b) |be permanently deformed from itsleriginal configuration by more than 2 % of the glistance, c,
between the boxed centres of the'sunglass frame, that is the residual deformation x shall{not exceed
0,02c (see ISO 12311:—, Figure 18);

c) [neither filter shall be displaced from the frame.

7.3| Impact resistance of sunglasses, strength level 1 (optional specification)

When tested in accordance with ISO 18526-3:2020, 7.3.1, using a steel ball of nominal diamgter 16 mm
and mass not less-than 16 g dropped from a height of (1,2730'03) m above its upper surfacg, the filter

shall not fracture. A filter is considered to have fractured when

— |it cracks through its entire thickness into two or more pieces, or

a—tra an-—s A iewing without magnification but wearing any dppropriate
correction for near vision, either a piece of material that has become detached from the filter surface
or a corresponding surface defect

— the test ball passes through the filter, or
— the filter is displaced from the frame.

This requirement also applies to the filter portions of complete sunglasses where the frame and the
filters are integral parts of each other.

7.4 Increased endurance of sunglasses (optional specification)

When an increased endurance is claimed, a complete sunglass is tested according to ISO 12311:—, 9.7.
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The sunglass shall not:

a)
b)

fracture at any point;

be permanently deformed (the sunglass is considered to be permanently deformed if the original

distance between the sides at the measuring points has changed by more than 5 mm after
500 cycles);

to open and close the sides;

7.5 Resi
When the

a) no spo
screwy

no cor
prolo
the ri

b)

Such defec
ISO 12311:

If the sung
product su
with this p
fails to me
and wait f¢
recovered

test; if the

If the sung
at the end
appearanc
test.

7.6 Imp

If an incy

tance to perspiration (optional specification)

qunglass is tested in accordance with ISO 12311:—, 9.10, there shall be

ting or colour change (except for loss of gloss) anywhere on the frame, excluding joints
, after testing for 8 h, and

osion, surface degradation or separation of any coating layer on the parts liable to come
oed contact with the skin during wear, i.e. the insides of the sides, bottom and lower part
and the inside of the bridge, after testing for a total 0f;24 h.

ts shall not be visible to a trained observer under the inspection conditions describe
—, 6.2.

flass frame is made from natural materials and the manufacturer recommends use
Ch as a cream or wax for its maintenancé)then, before testing, the frame(s) shall be prep4
roduct in accordance with the manufacturer's instructions. At the end of the test, if the fr

r one day before checking again-for colour change or surface degradation. If the frame

its original colour and surfage finish, the sunglass frame is considered to have passed
frame remains discolouredjthe frame is considered to have failed the test.

lass frame is fitted with Teadily interchangeable soft nosepads or endcovers (side tips),

b but without sufface degradation, then the sunglass frame is considered to have passed

pct resistance of sunglasses, strength level 2 or 3 (optional specification)

eased level of impact resistance strength is claimed, when tested as specified

except for sunglasses with frames fitted with sprung joints, require more than light finger pressure

rits
side
out

and

nto
s of

l in

pf a
red
hme

bt this requirement when checked-for colour change or surface degradation, use the prodluct

has
the

and

of the 24 h test the-frame would have passed the test but these components have charged

the

in

[SO 18526

3:2020, 7.3.1 or 7.3.2, the filter shall not fracture.

from a

height of (1,276’0‘03 ) m above its upper surface.

Strength level 2: using a steel ball of nominal diameter 22 mm and mass not less than 43 g dropped

— Strength level 3: using a steel ball of nominal diameter 6 mm and mass not less than 0,86 gata speed
of (4531‘5 ) m/s impacting above its front surface.

A filter is considered to have fractured when

— it cracks through its entire thickness into two or more pieces, or

— a trained observer can see, when viewing without magnification but wearing any appropriate
correction for near vision, either a piece of material that has become detached from the filter surface

oraco

12

rresponding surface defect,
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— if applicable, the test ball passes through the filter, or

— the filter shall not be displaced from the frame.

If this requirement is met, testing according to 7.1 (minimum robustness) is not necessary.
The maximum level of impact strength that can be claimed is 3.

This requirement also applies to the filter portions of complete sunglasses where the frame and the
filters are integral parts of each other.

8 |Resistance to solar radiation

—_—

Following irradiation as specified in ISO 18526-3:2020, 6.8.2, the relative changg¢)in th¢ luminous
trapsmittance of the filters referred to the initial 7, g5 (for photochromic filters'and eledtro-optical
filtgrs, in the faded state) shall be less than or equal to the values shown in Table' 5.

Table 5 — Relative change in the luminous transmittance

Filter category Relative change in the lumi-
nous transmittance

At /T, = (t4%x,)/ T,

0 3%
1 %5 %
2 +8%
3 +10 %
4 10 %

NOTE t,isthe luminous transmittance after irradiation.

In alddition, the following shall be met:
a) |the wide-angle scatter shall notexceed the value of 3 %;

b) |for electro-optical filters, the'reduced luminance coefficient (I*) shall not exceed 3,0 (cd/m?)/1x in
their faded and darkened states (narrow angle scatter).

c) |[for photochromic filters, t, o/, 1 shall be 21,25;
d) [the UV requirements for the initial filter category shall continue to be satisfied; and

e) |all claimed-ffansmittance requirements.

9 [Resistance to ignition

Whensunglassesare-testedinaceordanee-with1S60-18526-3:2020,-6-10they-shallnetignite-6r continue
to glow after withdrawal of the test rod.
10 Resistance to abrasion (optional specification)

Filters or filter surfaces that are claimed to provide a basic level of abrasion resistance shall meet the
requirements of [SO 8980-5.

A filter that is claimed to be abrasion resistant shall meet the requirement on both surfaces. If only one
surface is claimed to be abrasion resistant, it shall be specified on the information that is supplied with
the product.
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The surface form of the filter is restricted for testing; however, test results on one surface form of the
filter are applicable to claims for filters and filter surfaces with identical properties other than surface

curvature.

NOTE This document does not attempt to define the properties of filter surfaces with abrasion resistance

claimed to be superior to the basic level.

11 Protective requirements

11.1 Coverage area

When viewed from the front, the sunglasses (filter plus frame) shall cover two ellipses with a herizo

htal

diameter of (40 = 1) mm and a vertical diameter of (28 + 1) mm, the centres of which are separated by

64 mm (1-M headform) or as defined by the headform utilized, and symmetrically placed'on each
of the centfre of the bridge of the frame, i.e. its vertical symmetry axis. The vertical pgsitioning of
sunglass is/not restricted.

The sungldss shall prevent UV radiation, as specified in Table 1 and incident nexmally on the sung
front, fron] reaching the defined elliptical areas. The covered area needs to be ;protected at least f
UV radiati¢n as in Table 1.

For sunglasses intended to be worn by children, the sunglasses shall cover two ellipses with a horizo
diameter df 34 mm and a vertical diameter of 24 mm, the centres of‘which are separated by 52
(1-C6 headfform) or 58 mm (1-C12 headform) and symmetrically:placed on either side of the centn
the bridge pf the frame.

A different{interpupillary distance based on the headformspecified by the manufacturer in accordd
with ISO 18526-4 to be appropriate for the sunglass can.be used.

11.2 Temporal protective requirements

Very dark [special purpose sunglasses (filtercategory 4) shall provide temporal shielding such
the ultraviplet transmittances of the sunglass filter, frame and side comply with the requirementg
category 4/filters in Table 1 in the area RPTT shown in Figure 1, defined as follows:

a) in the line of intersection of the frontal plane (tangent to the corneal vertex) with the inner sur
of the |[sunglass structure, to elevations of 11 mm (9 mm for sunglasses intended to be wort
childr¢n with an interpupillary distance up to 54 mm) above and below the horizontal pl
through the reference pojiit;

and

b) in a vefrtical line,in the inner structure of the sunglass that is 30° back from the frontal plane
relativie to the\corneal vertex, and to elevations of 6 mm (5 mm for sunglasses intended to be w
by childrén with an interpupillary distance up to 54 mm) above and below the horizontal pl

bide
the

1ass
"Om

ntal
mm
e of

nce

that
for

face
| by
ane

and
orn
ane

through the reference point

The relevant dimensions on the chosen 1-C6 and 1-C12 shall be scaled in the ratio of
interpupillary dstance.

Tolerance on sizes is #1mm

the
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Dimensions in millimetres

a) Dimensions for children b) Dimensionsfor adults
Key
left eye
details of frontal and lateral views
nose
right eye
1,3pnd 4 viewed from above
FP -FP frontal plane - vertical plane tangent to the apex of the.cornea
A corneal vertex
P-P minimum height of sunglass at the intersection with the frontal plane
T-T minimum height of sunglass at the temple,.30° behind frontal plane relative to the apex of the cornea

Figure 1 — Required temporal coverage for category 4 sunglasses

12|Information and labelling

12.1 Information to be supplied with each pair of sunglasses

Thg manufacturer shalkprovide information for the user with each pair of sunglasses. This information
shall be in the forni-of markings on the frame or separate information on labels, packaginlg, etc. that
accpmpanies the,sunglasses at the point of sale. Where pictograms are used, an explangtion of the
significance ofithese pictograms shall also be available.

Natjonal regulations with respect to the content of the user information should be observed

The user information shall contain the following items:

a) Identification of model;

b) Name and address of the manufacturer;

c) Reference to this document;

d) Type of filter, if photochromic, polarizing, electro-optical or a combination of these;

e) Number of the filter category (in both the faded and darkened states for photochromic filters and
electro-optical filters);

NOTE In some regions, i.e. Europe, regulations require this to be marked on the frame or on the filter.
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f)

g)

h)

j)

16

Description of the filter category in the form of a symbol and/or verbal description given in
usage column in Table 6. The minimum height of the symbols shall be 5 mm;

Restrictions of use, which shall include at least the following:
1) not for direct observation of the sun;

2) not for protection against artificial radiation sources;

the

3) not for use as eye protection against mechanical impact hazards (for products not satisfying

the requirements of 7.3 or 7.6);

4) elgctro-optical sunglare filters/electro-optical sunglass filters are not for use by individ
wlho are susceptible to photosensitive seizures;

5) anly other restrictions deemed appropriate to be communicated by the manufacty

. increased or decreased transmittance of photochromic sunglasses due ‘to high or

temperatures or to reduced light conditions.

When [the filter does not meet the requirements for road use and driving er is a filter categor]
the follJowing warning: “Not suitable for road use and driving” in the form-of either of the sym
shown|in Figure 2 and/or in writing. The minimum height of the symbgl shall be 5 mm;

When the filter has a luminous transmittance lower than 75 % and’higher than 8 %, the follow
warni
under [conditions of dull light”. The same warning applies te_photochromic filters for which
luminqus transmittance in the faded condition is lower than.75 %;

If releyant, instructions for care and cleaning. If the wrong choice of cleaning product could dan
the sunglasses, then a list of damaging products not suitable for cleaning should be provided.

r 1

L _

ISO 7000-2952A

ISO 7000-2952B

hals

rer,
low

v 4,
bols

ring

g: “Not suitable for driving in twilight or at night” or “Not suitable for driving at night or

the

age

Figure 2 — Symbol: “Not suitable for road use and driving”
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Table 6 — Description of filter categories and assigned symbols

Filter o
category Description Usage Symbol
r 1
Very limited reduction of
0 sunglare
Limited UV protection
L |
- - HE-6044+7-5955
Light tint sunglasses = ‘ =
Limited protection against — 0=
1 sunglare /
Moderate UV protection
P L )_I
[SO 7000-2948
r / 1
Good protection against sun- ~ . T
2 glare ~ .
Good UV protection / \
[ |

ISO 7000-2949

General purpose sunglasses

r \ | / B
High'protection against sun- >\ /::
3 glare // Q\
Good UV protection / | \
L _
ISO 7000-2950
r B
N1y
Very high protection against o-
Very dark specialpurpose extreme supglare, e.g. atsea, N
4 sunglasses,very high sunglare |OVer snowflelds, on high moun-
reduction tains, or in desert AAAN
AAAN
Good UV protection L -

[SO 7000-2951

NOTE 1 The wording and/or the pictograms can be used.

NOTE 2 Where superior numerical claims are made according to 5.3.5.2.2 or 5.3.5.2.3, the UV information may be omitted.

12.2_Additienalinformation
The following information shall be available from the manufacturer on request.

a) An explanation of the trademarks that are not universally recognized or foreseen by the users of
this document;

b) The position of the reference point when different from the one defined in this document;
c¢) Transmittance requirements applicable to this product;
d) Polarizing efficiency in cases of polarizing filters;

e) The base material of filters and frame.
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NOTE

13 Selec

In some countries, the country of origin can be mandatory.

tion of test samples

13.1 General

The minimum level of conformity testing requires samples to be selected at random. These specimens
shall be selected by the manufacturer or its representative, and shall be identified as defined in Table 7,
and shall be conditioned as described in 13.2 before testing.

NOTE hen conformity to this document is claimed, the manufacturer or its representative has|the
responsibility to ensure that conformity of the product with this document is valid during the lifetimfe of
manufacture, and not only at its first launch on the market.
13.2 Preparation and conditioning of test samples
Immediately before starting the series of tests, the test samples shall be conditioned for at least 4 h at
an ambient temperature of 23 °C + 5 °C, in the condition received from the manufacturer or suppllier,
without replignment, adjustment or lubrication.
The testing schedule in Table 7 shall be applied to type testing of compléte sunglasses with the saime
filter type.|At least 4 (6 if the nickel release test is to be performed) samples are required for testir:Lg. If
testing for pptical requirements, more than 8 samples may be necessary. See Table 8 for testing schedlule
for unmoupted filters used as replacement or alternative filtersiand Table 9 for testing schedulg for
complete c]ip-ons.
Table 7 — Testing schedule for.complete sunglasses
order of _ According Sunglasses number
testing Requirements toclause/ 1 2 3 4 5t06 | 7th 8
subclause o o
1 Construction 4.1 +
2 ||Filter material and surface quality 4.2 +1)
3 Physiological compatibility 4.3 +3)
4 Transmittance and filter ¢atégories 5.2 +1)
5 General transmittance requirements 5.3 +1)
6 ||Refractive power Clause 6 +1)
7 ||Minimum robustness of filters 71 +1)
8 Frame defofmation and retention of 72 +
filters
9 Impactresistance of sunglasses, 7.3 +1)
strength level 1 (optional specifica-
[Iticm) 2)

+ Testing

2)
3)

4) Leftfilt
5) Leftfilt

Empty field:
1) Testboth right and left filters.

Explanation of the symbols:

to be carried out on the indicated specimen.

No testing specified.

If this specification is met, testing according to 7.1 (minimum robustness) is not necessary.

If nickel release is tested, that testing is carried out on those parts of metal and combination sunglass frames that come
into direct and prolonged contact with the skin of the wearer.

er from sample 8 and right filter from sample 7.

er from sample 7 and right filter from sample 8.

18
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Table 7 (continued)
order of _ According Sunglasses number
testin Requirements to clause/
g subclause 1 2 3 4 5to6|7to8
10 Increased endurance of sunglasses 74 +
(optional specification)
11 Resistance to perspiration (optional 7.5 .
specification)
12 Impact resistance of sunglasses, 7.6 +4)
ctranagth laual D oy 2 (Aot al cnae
strengthlevel 2-or3{optional-speet
fication) 2)
13 Resistance to solar radiation Clause 8 +1)
14 Resistance to ignition Clause 9 +
15 Resistance to abrasion (optional Clause 10 +5)
specification)
16 Coverage area 11.1 +
17 Temporal protective requirements 11.2 +
18 Information and labelling Clause 12 +

Explanation of the symbols:

+

Emj

Testing to be carried out on the indicated specimen.

ty field: No testing specified.

1) |Testboth right and left filters.
2) |If this specification is met, testing according to 7.1 (minimiim robustness) is not necessary.
3) |Ifnickel release is tested, that testing is carried out on.fhose parts of metal and combination sunglass framles that come
intq direct and prolonged contact with the skin of the wedrer.
4) |Left filter from sample 8 and right filter from sample 7.
5) |Leftfilter from sample 7 and right filter from-sample 8.
Tlable 8 — Testing schedule for unmounted filters used as replacement or alternative filters
According | Pairs of filters covering each ey¢ or filters
2] de_r of Requiréments to clause/ covering both eyes
gsting subclause 1 2 3 4
1 Construetion 4.1 +
2 Filter-material and surface quality 4.2 +1)
4 Trapsmittance and filter categories 52 +1)
5 General transmittance requirements 4,C.5 +1)
6 Refractive power Cc1,C2,C3 +1)
7 Minimum robustness of filters C.6 +1)
8 Impact resistance of sunglasses, C7 +1)
strength 1 (optional specification) 2)
9 Resistance to solar radiation Clause 8 +1)
10 Resistance to ignition Clause 9 +

Explanation of the symbols:

+

Testing to be carried out on the indicated specimen

Empty field: No testing specified

1) Testboth right and left filters

2)

If this specification is met, testing according to C.6 (minimum robustness) is not necessary

© IS0 2022 - All rights reserved
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Table 8 (continued)
According | Pairs of filters covering each eye or filters
Order of Requi ing both
. equirements to clause/ covering both eyes
testing
subclause 1 2 3 4
11 Resistance to abrasion (optional Clause 10 .
specification)
Explanation of the symbols:
+ Testing to be carried out on the indicated specimen
Empty field: No testing specified
1) Testboth right and left filters
2) Ifthis specification is met, testing according to C.6 (minimum robustness) is not necessary
Table 9 — Testing schedule for complete clip-ons
order of - According Clip-ons number
testing Requirements to clause/ 1 ) 3 4 = tol6
subclause o
1 Construction 4.1 +
2 Filter material and surface quality 4.2 +1)
3 Physiological compatibility 4.3 +3
4 Transmittance and filter categories 5.2 +1)
5 General transmittance requirements 5.3 +1)
6 Refractive power Clause 6 +1)
7 Minimum robustness of filters 71 +1)
8 Resistance to perspiration (optional 25 .
specification)
9 Resistance to solar radiation Clause 8 +1)
10 Resistance to ignition Clause 9 +
11 Resistance to abrasion (optional Clause 10 1)
specification)
12 Coverage area 11.1 +
13 Temporal protective(requirements 11.2 +

+ Testing
Empty field:
1) One filtq

3) Nickelr
prolonged c

Explanation of the symbols:

fo be carried out@n)the indicated specimen.

No testing specified.

r from theleft and one filter from the right eye.

ntactwith the skin of the wearer.

blease testing is conducted for those parts of metal and combination sunglass frames that come into directjand
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Annex A
(informative)

Use of sunglass filters

A.1

Daviime
baytHRe

Theg main purposes of sunglass filters are to protect the human eye against excessive splarr

redlice eye strain and to improve visual perception. The choice of filter depends on the aimbien
and the individual's sensitivity to glare. If in doubt, professional ophthalmic advice should bg

addiition to reducing visible glare, sunglasses should protect the eyes from solarlultraviole

These requirements are taken into account for filters complying with this document. Filter
sizg are often matters of fashion but in some circumstances wrap-around'filters in sunglas

shi¢lds are appropriate. Protection from solar radiation reflected from the environment

hdiation, to
tlightlevel
 sought. [n
F radiation.
shape and
ses or side
s required

in dategory 4 filters and is recommended any sunglasses to assist inthe prevention of pter
catgract.

ygium and

WARNING — It should be noted that direct viewing of the sun is hazardous because ¢f the high
level of light. Only filters complying with ISO 12312-2 are suitable for direct observation (e.g.
durjing eclipses).

Tabje 6 summarizes the filter categories and their desription.

A.2 Reduced light

e lower the
F of vision.
in twilight
t night. Photochromic sunglass.filters are considered suitable for use in twilight or at nlight if they
th a luminous transmittance:of 75 % or more after testing as follows:

In rleduced light, sunglass filters intended for bright daylight reduce visual perception. Th¢
luminous transmittance value of the Sunglass filter, the greater the possible impairmen
Sunfglass filters with a luminous transmittance of less than 75 % are not suitable for use
or 3
rea

a)
b)
‘)

filters are conditioned as described in ISO 18526-2:2020, Clause 16;
filters are then exposed to (15 000 + 1 500) Ix at (23 £ 1) °C for 15 min;

filters are then.stored in the dark at (23 + 1) °C for 60 min.

A.3

The liuninous transmittance of photochromic sunglass filters depends primarily on the|amount of
radatiom o the fitters—amd—the temperatureThe specific comditions of use mmay Tesuttn luminous
transmittances that differ from those expressed by the filter categories quoted. These are in particular:

Photechromic sunglass filters

a) decreased transmittance, 7, ,, in low temperatures, e.g. in winter;
b)
c)

increased transmittance, T,

v ¢ in high temperatures, e.g. in high summer, the tropics;

s’

increased transmittance, T

v in reduced light levels, e.g. when driving.

a’

A.4 Solar blue-light risk

If solar radiation on the ground is evaluated using current limit values, even under extreme illuminance
conditions except for snow surfaces, a risk from acute exposure to the blue part of the spectrum is not
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to be expected. Therefore, this document contains no mandatory specifications in this respect. Opinion
is divided whether there could be a long-term risk. In order to allow a correct description of blue-light
attenuation by sunglass filters, a definition of the solar blue-light transmittance is included in ISO 4007

and claims

of blue-light protection may be made according to 5.3.5.1.

A.5 Infrared risk

If solar radiation on the ground is evaluated using current limit values, even under extreme illuminance
conditions, no risk by the infrared part of the radiation is to be expected. Hence this document contains
no mandatory specifications in this respect. Prolonged exposure in desert environments may, however,

pose some
attenuatios

A.6 UV |

Humans ha
wearing sy
Sunglasses
This is of
ultraviolet
on ocular

ground refflectance and the time from solar noonl23l, Diffuse sky radiation decreases with increa

altitudel2el
adopted tr
ultraviolet
limit even

for tropica
done by ad
mid-latitug

risk according to some scientists. In order to allow a correct description of solar infrdred

1 by sunglass filters, a definition of the solar infrared transmittance is included in ISO|40

ultraviolet) risk

lve a natural aversion response to bright light that limits outdoor expostre when one is
nglasses. This aversion response, which results in squinting, limits ocular exposure gre
without side shields may permit exposure of the eye to UV reflected-from the environ
biological significance due to the Coroneo effectl32l. The analytic characterizati
skylightl21], as adapted for calculating corneal irradiancel22], skow that the largest influg
bxposure in temperate regions is the seasonal variation ofsolar irradiance as adjustec

[24] and corneal irradiance varies significantly with lid opening and ground coverl2Z],
insmittance limits are based on calculations of the biglagically weighted exposure doses.
transmittance limits for sunglasses will restrict these doses to below the recognized
for exceptional daily exposure except over snowl23][18] Further margins of safety to accq

conditions or walking over snowfields in late'spring have been incorporated. This has b
ding additional safety factors to those implicit in the exceptional exposure experience
es over normal terrain.

A.7 Ro

where cat¢
extremely
category 4

1

This documnent specifies the requirements for filters for road use and driving in normal conditi

use and driving

boory 4 sunglasses are-considered unsuitable for road use and driving. Neverthelesg
high luminance conditiens, such as desert and snowfields under full sunlight, the us
filters may be recommended.

o}

7.

not
tly.
nt.
of
nce
[ by
bing
The
The
cafe
unt
een
s at

bNs,
, in
b of
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Annex B
(informative)

Electro-optical sunglare filters

su

The term electro-optical sunglare filter/sunglass filter describes an electronically-contro
filtgr that changes its transmittance from a faded state (high transmittance) to.a darkened
tramsmittance) depending on the amount of light incident on the system. Belowis'a generic {
of spme functions of a typical electro-optical filter (see Figure B.1). There arerseveral variants
optjcal filters available and this description may not be representative for all.

B.2 Power control

Gerjerally, an electro-optical sunglare filter may be powered by a battery and/or photovolta
or any other means. The photonics unit, comprising a power‘supply, the light detector and the
units, may be integrated into the front surface and/or anj.other part of the sunglass frame
powered as the user puts it on his head and/or by manual'and/or remote-control actions.

B.3 Light detection

Theg amount of light from the sun is continuously monitored by the light detection
tra:[]smittance of the filter is adjusted, within the designed filter category range, either pi

to the amount of light incident on thedetector, when a threshold incident light level is excs
manual selection.

B.4 Transmittance range

The transmittance range-of an electro-optical sunglare filter corresponds typically (but not|
between a filter categery 1 according to Table 1, representing the faded state, and a filter

representing the darkened state. The transmittance may be adjusted over the continuous ra
swifkch from thé\faded to the darkened state and back again when a threshold value is reac
refdr to the pwner’s manual for more specific information.

B.3 -Guidance on selection

led optical
state (low
lescription
of electro-

ccell and/
electronic
. It may be

unit. The
oportional
eded or by

limited to)
Category 3,
hge or may
hed. Please

Early but limited experience with this new type of sunglass suggests that, depending on preference and

activity, the user may select the product according to the recommendations of Table B.1.

Table B.1 — Recommended user information for electro-optical sunglare filters

Reaction time: <0,2s the air at velocities exceeding 60 km/h

Activities such as driving a vehicle on land, at sea or in

Reaction time: >0,2 s All other activities

© IS0 2022 - All rights reserved
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Key
1  photonjcs unit comprising power supply, light detector and electronics
2 side
3 electrojoptical filter comprising the variable filter on a carrier lens
See Referentes [45],[46],[47].

Figure B.1 — Electro-optical sunglare filter/electro-dptical sunglass filter

B.6 Reaftion time test method

== T 111

]
L L L L L RN

L2

S | E—
< i ]
N

1
|

3 5
Key
1 photonjcswnit comprising power supply. light detector and electronics
2 side
3 electro-optical filter comprising the variable filter on a carrier lens
4  light source
5 light detector and recording unit
6  trigger light source
7  AC-power supply

See References [47][48][49].

Figure B.2 — Reaction time test method in accordance with ISO 18526-2:2020, 17.11 and
Annex E
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