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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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Ophthalmic optics — Uncut finished spectacle lenses —

Part 3:
Transmittance specifications and test methods
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For 1

cope

partof ISO 8980 specifies requirements for the transmittance properties of uncutfinishg
es and mounted pairs, including attenuation of solar radiation.

part of ISO 8980 is not applicable to

spectacle lenses having particular transmittance or absorption chaFacteristics pre
medical reasons;

products intended for direct observation of the sun, such ds for solar-eclipse viewing.

SO 8980-2, and for mounted lenses, in ISO 21987.

Normative references

following documents, in whole or in part, are normatively referenced in this docum
pensable for its application. For dated references, only the edition cited applies. R
ences, the latest edition of the refereniced document (including any amendments) appli

| 1664-1, Colorimetry — Part 1:CIE standard colorimetric observers
| 1664-2, Colorimetry — Part 2: CIE standard illuminants
| 3666, Ophthalmic optics — Spectacle lenses — Vocabulary

| 4889, Ophthalmiepptics — Spectacle lenses — Fundamental requirements for uncut finis

Terms and definitions

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

NOT

products where specific personal protective equipment transmittance standards applyf

bd spectacle

scribed for

) Optical and geometric requirements for uncut finished spectacle lenses are specified ip 1SO 8980-1

ent and are
or undated
bS.

hed lenses

E 1 For the convenience of the reader, the following definitions have been reproduced from [

O 13666.

NOTE 2  Absorptance, reflectance and transmittance are usually expressed as percentages. The
this clause are written in this form. Although the definitions use integrals, in practice summation, typically at
1 nm, 5 nm or 10 nm intervals, is performed to calculate the various transmittances.

31

mean UV-A transmittance

TUVA
mean transmittance between 315 nm and 380 nm

TUVA =100x

380 nm
T(A)-dA %
315 nm

1
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[ISO 13666:

3.2
solar UV-A
TSUVA

2012, definition 15.3.1]

transmittance

mean of the spectral transmittance between 315 nm and 380 nm weighted by the solar radiation
distribution Es(A) at sea level, for air mass 2, and the relative spectral effectiveness function for

UV radiation S(A)
380 nm
[ t(M)-E(1)-S(1)-dA
Tsuva [L00x 00 %
j E, (1)-S(A)-dA
315 nm

Note 1 to enflry: The complete weighting function W(A) is the product of E5(A) and S(A) and is-given in Table 1B.1.

[SOURCE: I§

3.3

solar UV-B
TSUVB
mean of th
distributior
radiation S

TsuvB =

0 13666:2012, definition 15.3.2]

transmittance

b spectral transmittance between 280 nm and 315 nunb weighted by the solar radig
Es(A) at sea level, for air mass 2, and the relative spectral effectiveness function fo
A)
315 nm

J’ T(A)-E,(A)-S(1)-dA

280 nm
315 nm

j E, (A)-S(A)-dA
280 nm

100x

%

ition
r UV

Note 1 to enffry: The complete weighting function W(A) is the product of E5(A) and S(A) and is given in Table B.1.

[SOURCE: I

3.4
luminous t

v
ratio of the

0 13666:2012, definition(15.3.3]

ransmittance

luminous fluxtransmitted by the lens or filter to the incident luminous flux

780 nnt
H(A) V(1) Spes ()
T,=10220m %
J. V(2)-Spes(4)- dA
380 nm
where
T(A) is the spectral transmittance of the spectacle lens;
V(A) is the spectral luminous efficiency function for daylight (see ISO 11664-1);
Spes(A) is the spectral distribution of radiation of CIE standard illuminant D65 (see ISO 11664-2).

Note 1 to entry: The spectral values of the product of the spectral radiation distributions Spgs(4) of the CIE
standard illuminant D65 and the eye’s spectral luminous efficiency function V(A) are given in Table A.2.

© ISO 2013 - All rights reserved
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[SOURCE: ISO 13666:2012, definition 15.4]

3.5

relative visual attenuation coefficient (quotient) for incandescent traffic signal light
recognition/detection
Q-value

ratio of the luminous transmittance of a tinted lens for the spectral radiant power distribution of the
light emitted by a traffic signal Tsignal to the luminous transmittance of the same lens for CIE standard
illuminant D65 (tv)

Q

_ Tsignal

whe

Ty

e

Tsignhl is the luminous transmittance of the lens for the spectral radiant power.distributjon of the

Note|l to entry: Q-values can be determined for each of blue, green, amber (yellew) and red signal lig
given by the equation:

780 nm
T(A) Tg(A)-V(A)-Sp(A)-dA
Tsignal =100x 38072(I)nnm %
Tg(A)-V(A)-Sp (A)-dA
380 nm
where
rs(A) is the spectral transmittancé.of the traffic signal lens;

traffic signal light.

source for blue signal light) (see ISO 11664-2);

hts. Tsignal is

5a (A) is the spectral distribution of radiation of CIE standard illuminant A (or 3 20D K light

Note|2 to entry: The spectral values of the products of the spectral distributions Sp(A) of the illurhinant A, the

spec

Note|3 to entry: Calculations are currently based on the measured values of E(A) for traffic signa
incandescent quartz=halogen lamps. They previously used the product 7s(A) -Sa(A) of the spectral ty
of the traffic signal filter and the spectral distribution of radiation of CIE standard illuminant A.

usin

Note|4,toentry: Adapted from ISO 13666:2012, definition 15.5.

3.6

r the values'for quartz-halogen lamps and LED signals will give different results

polarizing efficiency
property of a polarizing lens, describing the percentage of the transmitted light that is polarised, defined
by the equation

T -7 ;
P=100x p,max p,min %
Tp,max + Tp,min

where

© IS0 2013 - All rights reserved
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Tp,max is the maximum value of luminous transmittance as determined with 100% linearly polar-
ised radiation;

Tp,min is the minimum value of luminous transmittance as determined with 100% linearly polar-
ised radiation.

Note 1 to entry: Adapted from ISO 13666:2012, definition 8.1.12.3.

4 Symbols

The symbols for the characteristic luminous transmittances of photochromic lenses are given in Taile 1.

Table 1 [— Symbols for the characteristic luminous transmittances of photochromiclenses

Symbols Characteristic luminous transmittances
V0 Luminous transmittance in the faded state as reached at (23 + 2) °C after specified corjdi-
tioning.
V1 Luminous transmittance in the darkened state as reached at (23-* 2) °C after specified

irradiation simulating mean outdoor conditions.

VWi Luminous transmittance in the darkened state as reached.at (5+ 2) °C after specified ifra-
diation simulating outdoor conditions at low temperdtures.

Tvs Luminous transmittance in the darkened state as reached at (35% 2) °C after specified
irradiation simulating outdoor conditions at highttemperatures.

TvA Luminous transmittance in the darkened state as reached at (23 * 2) °C after specified
irradiation simulating reduced light conditions.

5 C(lassification

Spectacle lgnses are classified with respect to;transmittance as follows:

a) clear spectacle lenses, having no inténded colour (including grey) in transmission;
b) uniformly tinted spectacle lenses;

c) gradierjt-tinted spectacle lenses;

d) photochromic spectacle éenses;

e) polarizjng spectacle-lenses.

NOTE Tvo oranere of the above classifications may be combined.

6 Requirements

6.1 General

The fundamental requirements for uncut finished lenses, including reference to 6.3 in this part of
[SO 8980, are in ISO 14889. The requirements shall apply at a temperature of (23 £ 5) °C, and shall apply
at the design reference point, unless specified otherwise.

4 © IS0 2013 - All rights reserved
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6.2

ISO 8980-

General transmittance requirements

6.2.1 Tint descriptions, categories, and UV transmittance requirements

3:2013(E)

Spectacle lenses shall be attributed to one of five tint descriptions or luminous transmittance categories
as specified in Table 2, and shall be tested as described in Clause 7.

A spectacle lens intended to have aluminous transmittance ty thatis in categories 0, 1, 2 and 3 shall have
a luminous transmittance at its design reference point that shall not lie outside the limits of the stated
category by more than 2 % absolute. For example, a lens intended to have a luminous transmittance
of 40 % but actually having a transmittance of 45 % shall comply with the UV requirements of a

cate

Asp
tran|
mor

All
tran
clain

NOT

6.2.1

It is
shal

luminous transmittance ty measured by spectrophotometer.

For
refe]

obvipusly dissimilar.

bory 2 lens.

ectacle lens intended to have a luminous transmittance 7y thatis in category 4 shallhavg
smittance Ty at its design reference point that shall not lie outside the limits-of that
e than 20 % relative to the stated luminous transmittance.

enses shall meet the specified UV requirements corresponding to-their intende
smittance ty in Table 2, but those clear glass spectacle lenses of category 0 for which
h is made as to UV transmittance performance are excluded from-the UV requirements

L

3 This exclusion applies because some clear crown glass lenses cahnot meet the UV-B requ

T

. Tolerances on luminous transmittance of tinted lenses
recommended that a tint should be ordered by referénce to a manufacturer’s sample

not be obviously dissimilar from the tint of the.sample and its assessment is not restj

h lens ordered by a specific luminous transmittance ty shall have a measured 7y af
ence point within + 8 % absolute of that'ordered. The tint of the two lenses of a pair sH

aluminous
rategory by

H luminous
no specific
of Table 2.

rement.

Such a tint
icted by its

the design
ould not be

Table 2 — Categories for luminoustransmittance and the related permissible transmittance in

the ultraviolet solar spectral range

Visible spectral range Ultraviolet spectral range
Range of luminous Maximum value of solar Maximum value of solar
transmittance UV-A transmittance UV-B transmittance
v TSUVA TSUVYB
Euwminous
Tint transmit- | from over to >315nm to 380 nm >280 nm t¢ 315 nm
desgription tance % % UV-A UV-B
category
Clearsor
very light 0 80,0 100 Ty 0,05 7y
tint
Light tint 1 43,0 80,0 Ty 0,05ty
0,
Medium tint 2 18,0 43,0 0,5 ry 1,0 % absolute or 0,05 v,
whichever is greater
Dark tint 3 8,0 18,0 0,5 1y 1,0 % absolute
0,
Very dark 4 3,0 8,0 1,0 A).absolut-e or 0,25 1y, 1,0 % absolute
tint whichever is greater

© IS0 2013 - All rights reserved
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6.3 Spectral transmittance requirements of spectacle lenses intended for road use and

driving

6.3.1 General

Spectacle lenses having a luminous transmittance ty less than or equal to 8 % are not intended for road
use and driving. This clause therefore does not contain requirements for such lenses.

6.3.2 Spectral transmittance

The spectrattransmittaneerAatanywavelengthintherange47onmte-656-rmshattbenotdessthan
0,2 tv.

For a period of three years from the date of publication of this part of ISO 8980, products that are
existing at fhe date of publication of this part of ISO 8980 that satisfy the requirement thatthe speftral
transmittance, t(A) at any wavelength in the range 500 nm to 650 nm shall be not lessithan 0,2 7y will
be deemed o pass the requirement of this part of ISO 8980.

6.3.3 Dayjlight use

When using illuminant D65, the luminous transmittance ty of spectacle lenses for road use and driving
during dayljght shall be more than 8 % at the design reference point.

6.3.4 Driying in twilight or at night

Spectacle lgnses with a luminous transmittance ty less than'?5 % shall not be used for road usel and
driving in wilight or at night. In the case of photochromic'spectacle lenses, this requirement applies
when testedl in accordance with 7.5.3.5.

6.3.5 Relative visual attenuation coefficient (quotient) for recognition/detection of incandegs-
cent signal|lights

Spectacle lgnses shall have a relative visual attenuation coefficient (quotient) Q not less than:

a) 0,8 for Qred;

b) 0,6 for Dyellow;

c) 0,6 for QPgreen;

d) 0,4 for Qplue.

The relativg visual attenuation coefficient (quotient) Q shall be calculated according to 3.5, in accordpnce

with Table 4

1.

6.4 Additien

33y Cxaa O LI RAI- I ackacl <

e for cnacial tunaeacaoafen alancac
CHUUITCHICTIIOO TUT SPClIar Tty pocs orSpttiitatiCICIistys

6.4.1 Photochromic spectacle lenses

6.4.1.1 General

Photochromic spectacle lenses are usually attributed to two categories, corresponding to the faded state
and to the darkened state. The faded and darkened state transmittances shall be determined according
to the method in 7.5. The UV transmittance in both the faded and darkened states shall conform to the
values specified for both categories in Table 2.

NOTE It

is not required to claim the category of the lens in its darkened state.

© ISO 2013 - All rights reserved


https://standardsiso.com/api/?name=56920cc6fe8b2398ac0e9cd18e677e00

ISO 8980-3:2013(E)

6.4.1.2 Photochromic response

When tested by the methods described in 7.5.3.1 to 7.5.3.3, the ratio of the luminous transmittance of
a photochromic specimen (see 7.5.1) in its faded state tyg and, after 15 min irradiation, in its darkened
state tyq shall be at least 1,25, i.e.

Vo 59 25
Tv1

6.4.1.3 Photochromic response at various temperatures

If photochromic temperature influence is stated, it shall be determined by measuring tle luminous
tranpmittance of the specimen (see 7.5.1) in the darkened state using the procedure describgd in 7.5.3.6
at 5 fC (ryw), 23 °C (ry1) and 35 °C (tys).

NOTE The manufacturer may use additional temperatures, provided this information is made gvailable.

6.4.1.4 Photochromic response at moderate light levels

If the photochromic response at moderate light levels is stated, it shall\be determined by mgasuring the
inous transmittance of the specimen (see 7.5.1) in the darkened state Tya using the procedure described
in 7.5.3.4 after exposure to the illumination specified in 7.5.2.1 attehuated to an intensity of 3p %.

6.4.2 Polarizing spectacle lenses

6.4.2.1 Individual uncut polarizing lenses

Whan tested according to the method in 7.6, the polarizing efficiency as calculated in 3.6 shgll be > 78 %
for liminous transmittance categories 2, 3, 4 ahd > 60 % for luminous transmittance categgry 1.

If there is a marking on the spectacle lens ihdicating the intended direction of horizontal prientation,
then| the actual plane of transmittance shall be at (90 = 3)° from this marking.

6.4.2.2 Mounted pairs of polarizing lenses

If the lenses mounted in spéectacles are claimed to be polarizing for sun glare attenuation, the lenses
shal] be fitted in the frameso that their planes of transmission do not deviate from the vertical by more
than = 52 when tested.according to the method in Z.6.

6.4.3 Gradient-tinted spectacle lenses

The requirerents for gradient-tinted spectacle lenses shall be determined at the design reference point
of thie spegtacle lens. It is recommended that gradient tints be ordered by reference to a manufacturer’s
samplelens, identification code, name or reference number.

6.5 Resistance to radiation

Following irradiation as specified in 7.7, the absolute change in the luminous transmittance (ty’ - tv)
of the lenses shall be less than or equal to 5 % absolute where 7y’ is the luminous transmittance after
irradiation. In addition, the following shall be met:

a) for photochromic filters Tvo shall be = 1,25;
Tv1
b) the UV requirements for the initial Ty shall continue to be satisfied;

c) iforiginally intended for road use and driving, the requirements of 6.3 shall continue to be satisfied;

© IS0 2013 - All rights reserved 7
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d) where a UV transmittance lower (i.e. better) than that specified in Table 2 is claimed, then this

transm

ittance shall continue to be satisfied.

7 Test methods

7.1 General

This clause

specifies reference methods for transmittance properties of spectacle lenses.

For purposes of quality control, etc., alternative test methods may be used if shown to be equivalent.

7.2 Spec|

The uncert

2 % ab{
1 % abs

10 % re

These mea§g
7.3 Lumi

7.3.1 The
efficiency o
used to det
from the sp

7.3.2 Reld
calculating
transmittan|

Tsigr

Ty

Q

where
Ty

Tsignal

tral transmittance

linties of the test methods determining transmittance values shall be not gredter than:
olute, for transmittance > 20%;

olute, for luminous transmittance < 20%;

lative, for UV transmittance of lenses with luminous transmittance < 20%.

urement uncertainties shall be based on a confidence level-of95 %.
nous transmittance and relative visual attenuation coefficient (quotient)

spectral distribution of standard illuminant D65:as specified in ISO 11664-2 and the lumi
[ the average human eye for daylight vision (2°@bserver) as specified in ISO 11664-1 shd
ermine the luminous transmittance, ty. Whien calculating the luminous transmittance
pctral transmittance 7(4), the step width shall not exceed 10 nm.

tive visual attenuation coefficient forsignal light recognition/detection [incandescent]. W
the relative visual attenuation coéfficient (quotient), @, for signal lights from the spe
ce 7(A), the step width shall not exceed 10 nm. The relevant formula, from ISO 13666, is:

al

is giveniin 3.4;

is-given in 3.5;

Esignal(A)xV]

hous
1l be

v,

/hen
ictral

%,

for red, yellow, green and blue incandescent lamps are listed in Table A.1.

NOTE

are listed in informative Annex D.

7.4 Ultraviolet transmittance

7.4.1 Principle

For information, Esignal(A)xV(A) for red, yellow, green and blue light emitting diode (LED) signals lights

The ultraviolet transmittance in the spectral range from 280 nm to 380 nm of the uncut finished

spectacle le

ns shall be determined using a spectrophotometer.

© ISO 2013 - All rights reserved


https://standardsiso.com/api/?name=56920cc6fe8b2398ac0e9cd18e677e00

ISO 8980-3:2013(E)

7.4.2 Apparatus

The spectrophotometer shall:

a) operate over the wavelength range from 280 nm to 380 nm;

b) have a spectral bandwidth (full width at half maximum, FWHM) not exceeding 5 nm;

c) be capable of measuring spectral data at wavelength intervals of 5 nm or less.

7.4.3 Calculation

Whaen calculating bioactinically weighted solar ultraviolet transmittance values tsyyp fronll 280 nm to
315 hmand tsyya from 315 nm to 380 nm, for datarecorded with fixed (i.e. constant) spectral bandwidths
fron} 2 nm to 5 nm, the step width shall be equal to or less than the bandwidth; for data re¢orded with
varyjing spectral bandwidth, or for bandwidths smaller than 2 nm, a step width.not greatef than 2 nm
shal] be used.

1]

NOTE The spectral functions for the calculation of the bioactinically-weighted selar ultraviolet tfansmittance
valugs Tsyya and tsyyp defined in ISO 13666 are given in Annex B. Linear interpolation of these values for steps
smalller than 5 nm is permitted.

The felevant formulae are given in ISO 13666 and Clause 3.

7.5 | Transmittance properties of photochromic spectacle lenses and photochrpmic
spefimens

7.5.1 Testspecimens

The fest specimens shall be plano spectacle lenses, normally with a reference thickness of (2,p £ 0,1) mm.
If a thickness outside this range is used, the thickness shall be stated. After having undergone careful
cleaping, each specimen shall be conditioned as described in 7.5.3.1.

4]

NOTE The base curve is not specified/but should be recorded.
7.5.2 Apparatus

7.5.2.1 Irradiation source, used to darken photochromic spectacle lens.

The|irradiation sputrce (solar simulator) shall approximate as closely as practical the spectral
powgr distribution®of solar radiation defined as air mass (AM) m = 2 (seel4] or[12]) at an jlluminance
of 5¢ 000 Ix £ 5,000 1x, or when the luminous transmittance for night driving shall be meagured, at the
illuminance'specified in 7.5.3.4.

Testing“shall be done with an irradiation source (e.g. a xenon high pressure lamp with filters) that
has théJspecified luminance of 50 000 Ix £ 5 000 Ix and the irradiance values given in Table 3, at the
specimen’s position. The intensity of the irradiation source shall be monitored to correct for drifts in
the output of the source.

Where testing at 15 000 Ix = 1 500 Ix is specified, the irradiance related values in Table 3 shall be
multiplied by 0,30.

See Annex E for details of risks associated with solar radiation.

NOTE1 Care should be taken to ensure that irradiation from the source does not interfere with the
transmittance measurements.

NOTE 2 To attenuate the intensity of the irradiation source (solar simulator) for the measurement of the

photochromic response of a photochromic spectacle lens at moderate light levels (see 6.4.1.4), a neutral density
filter may be used, suitably positioned in the irradiation beam.

© IS0 2013 - All rights reserved 9
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Table 3 — Irradiance for testing photochromic spectacle lenses

Wavelength range Irradiance Irradiance tolerance
nm W/m?2 W/m?2
300 to 340 <2,5 —
340 to 380 5,6 +1,5
380 to 420 12 +3,0
420 to 460 20 +3,0
460 to 500 26 +2,6
7.5.2.2 Specimen chamber, to maintain the specimen at the required temperature, 5 °C, 23 °C'or 35 °C,
to within + R °C during exposure to the solar simulator.
NOTE1 Alwater bath may be used to achieve temperature control. Since immersion of ®he’ specimen(s) in
water reducgs the reflectivity of the surfaces, the transmittance values determined usingwater immersion may
require corrg¢ction to yield the equivalent “air” values. Calibration of the equipment may-be-checked using a|non-
photochromijc test sample with refractive index within + 0,01 of the refractive index of the specimen.
NOTE 2  Ifa water bath is used, in order to avoid modifying the photochromie performance due to water
absorption ifto the lens, care should be taken not to immerse specimens longef,than necessary.
7.5.2.3 Spectrophotometer, capable of recording spectral transmittance data from 280 nm to 780 nm
within a time span that does not affect the results. Alternativelythe 280 nm to 380 nm range mdy be

measured i
is not affect

For determ

a) havea

b) be capable of measuring spectral data atwavelength intervals of 5 nm or less.

7.5.3 Det

7.5.3.1 C¢nditioning

Use the pro
faded state
dark at (65

bd by the measuring beam.
ning transmittance properties in the darketéd state, the spectrophotometer shall:

pectral bandwidth not greater than 5 am;

ermination of transmittance

cedure specified-hy“the manufacturer in their product technical information to attair
of the lens. Ifqio-procedure is specified by the manufacturer, store the specimen(s) iy

7532 L

After conditt
transmittance ty

minous and UV transmittance in the faded state

P Rave vvv'.. =TT

and Defo DCCIT O ar o [CE, ]
o and the UV transmittance of the specimen in its faded state, using the appar

described in 7.5.2 with the specimen at a temperature of (23 * 2) °C.

7.5.3.3 Luminous and UV transmittance in the darkened state

nmediately after removal from the irradiation source’to ensure the performance measureinent

1 the
| the

+ 5) °C for (2,0 * 0,2) h. Then store the specimen in the dark at (23 = 5) °C for a minignum
of 12 h befojre testing:

fhous

atus

While maintaining the specimen temperature at (23 * 2) °C illuminate the specimen with the irradiation
source for (15 £ 0,1) min and determine the luminous transmittance ty; and the UV transmittance of the
specimen in the darkened state using the apparatus described in 7.5.2.

10
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7.5.3.4 Luminous transmittance at moderate light levels

When determining the photochromic response at moderate light levels, repeat the procedure described
in 7.5.3.1to 7.5.3.3 at (23 = 2) °C at an illuminance of 15 000 Ix + 1 500 1x and maintain the same relative
spectral power distribution with the solar simulator specified in 7.5.2.1.

7.5.3.5 Luminous and UV transmittance for driving in twilight or at night

After conditioning as described in 7.5.3.1 and while maintaining the specimen temperature at (23 + 2) °C,
illuminate the specimen under the conditions described in 7.5.3.4 for (15 * 0,1) min. Afterwards,
store the specimen at (23 + 2) °C for (60 * 1) min either in the dark or under reduced illumination,
depgnding on the manufacturer’s instructions. Then determine the luminous transmittance ty and the
UV transmittance of the specimen using the apparatus described in 7.5.2.

7.5.3.6 Luminous and UV transmittance at various temperatures

If th¢ luminous transmittance or photochromic response at a temperature different from 237°C is stated,
it shpll be determined by the procedure described in 7.5.3.1 to 7.5.3.3 at (5.#2) °C and (35 #2) °C.

7.6 | Test methods for polarizing spectacle lenses

7.6.1 Mean luminous transmittance

The [transmittance value of polarizing lenses shall be determined using unpolarized lighf or shall be
calctilated as a mean value of the transmittance values‘determined for two mutually perpendicular
orieftations of the plane of transmission of the lens.

7.6.2 Polarizing efficiency

7.6.2.1 Principle

The [polarizing efficiency of a polarizing lens is determined with radiation polarized pgarallel and
pergendicular to the plane of transmission. Before measuring the sample the incident beaim should be
esseptially 100 % linearly polarized by the introduction of a suitable polarizing medium and calibrating
to 190 %. The spectacle lensorthe linear polarizer is rotated to the point of maximum transittance. At
this prientation, the luminqus transmittance, Tp max , is recorded. The spectacle lens or linepr polarizer
is then rotated 90° and’the luminous transmittance, Tp min, is recorded. The polarizing efficiency shall
then| be calculated accerding to 3.6.

7.6.2.2 Spectrophotometer method

For the méasurements, a spectrophotometer shall be used in combination with a polarizing medium
of known ‘plane of polarization in the light path. The spectral transmittance shall be determined in
accordance with 7.2 and 7.3.

7.6.2.3 Broadband method

Selecta combination of source oflightand filter to give a correlated colour temperature of (6 500 + 1 000) K
(approximating CIE Standard [lluminant D65 in the visible region). Select a detector with approximately
the spectral sensitivity of the CIE 2° Standard Observer (ISO 11664-1) and a visible spectral range that is
linear to within * 0,5 %. Collimate the beam of light from the source and insert the linear polarizer and
the spectacle lens under test between the collimator and detector.

© IS0 2013 - All rights reserved 11
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7.6.3 Plane of transmission

7.6.3.1 General

For the determination of the plane of transmission, a polarizer of known plane of polarization in the
light path shall be used, e.g., by the method given in 7.6.3.2 and 7.6.3.3.

7.6.3.2 Apparatus

See Figure 1.

A pair of po
The top ang
line of the j

rotated by 1
in degrees|
Make sure

parallel to 4

7.6.3.3 Pi

Mount the ]
180° and w
centre of th

Move the le
equal lumin

Read off thd
of the lens f]

7.6.3.4 Pi

Mount the
lenses tow3
vertical adj

For the left
field appeay

Read off thd
of the lens f

Repeat the

12

larizers are cut to give planes of transmission at a +3° and a - 3° angle about the horiz

in horizontal to form a split field polarizer. The split-field polarizer shall be capable’of
heans of a lever carrying a corresponding pointer. The pointer transverses a scdle calibr
eft or right of zero. The split fields shall be illuminated from behind by a diffused light soy
that the top and bottom register bars are long enough to fix a compléte-spectacle fi
he horizontal axis for measurements of mounted lenses.

ocedure for an uncut lens

ens on the apparatus between the two register bars with thelindicating marks aligned 4
th its front surface towards the split-field polarizer. Ensute'that the split-field appears if
e lens by means of vertical adjusters.

ver from side to side until the top and bottom halves of the illuminated split-field appe
ance when viewed through the lens.

pointer position to give the deviation in degrees (plus or minus) of the plane of transmis
rom the vertical.

ocedure for mounted lenses

Epectacles on the apparatus,between the two register bars with the front surface o
rds the split fields. Ensurefthat the split field appears in the centre of the lens by mea
Isters.

ens, move the lever-from side to side until the top and bottom halves of the illuminated
of equal luminance-when viewed through the lens.

pointer position to give the deviation in degrees (plus or minus) of the plane of transmis
rom the vertical.

brocedures for the right lens.

{

bottom halves of the polarizers shall be then joined together and glass mounted; Wwith the

tal.

eing
ated
irce.
ame

long
1 the

ar of

sion

F the
s of

split

sion
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[

I I I B

Ul

Key
scales

top register bar

split field polarizer
bottom register bar
polarizing spectacle lens
split field rotation lever

plane of transmission

O N O Ul W DN

intended horizontal orientation of lens

Figure 1 — Principle of an apparatus for-the determination of the plane of transmission of the
lens-from the vertical

7.7 | Determination of resistance to radiation

7.7.1 Principle

This| procedure exposés-lénses to 1,44 MJ/m2 + 0,30 /- 0,00 MJ/m2 of UV radiation with a spectral
distyibution simulating'sun light from 300 nm to 400 nm. The transmittance of lenses shall be measured
according to 7.3 before and after exposure to determine their resistance to radiation.

7.7.2 Reference apparatus

Fusdd-silica envelope high-pressure xenon lamp. The power of the lamp shall be between 400 W
and pO0O W, with a preferred value of 450 W.

NOTE Suitable lamp references are XB0O-450 W/4 and CSX-450 W/41)
For the operation of the lamp, adhere to the following requirements:
a) new lamps shall be burned in for at least 150 h;

b) the lamp shall not be used after 2000 h of operation;

1) XB0-450 W/4 and CSX-450 W /4 are examples of suitable products available commercially. This information
is given for the convenience of users of this International Standard and does not constitute an endorsement by ISO
of these products.
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e)

apply a cut-on filter such as a B270 with a thickness of 4 mm between the lamp and the sample. The
spectral transmittance data are given in Annex C. A shift of 5 nm in the transmission at 320 nm
is permitted;

stabiliz

e the lamp current at (25 £ 0,2) A;

the air temperature in the immediate area of the test specimen shall be (28 + 4) °C.

7.7.3 Procedure using reference apparatus

Expose the front surface of the lens to radiation from the lamp using an irradiation time of (50 + 0,1) h.

The angle
distance f
exposure ti
stabilize be

WARNING

Apparatus
following ¢

— sample
— irradiaf
— sample
— airtem
— sample
8 Identi
The followi
or in an acc
a) identifi
b) classifi
c) categor
d) referen|

(docum
14

(I Incidence or the radiation on the specimen surtace shall be essentially perpendicular.
r

rnditions:

m the axis of the lamp to the nearest point on the sample shall be (300 + 10) mw.
me shall be (50 £ 0,1) h at a lamp power of 450 W. The samples shall be allowed te,thern
fore measurement of their transmittance properties.

— Precautions should be taken against potential generation and build-up of ozon

The
The
nally

e.

sing other power high pressure xenon lamps having different power-may be used with the

5 shall be exposed to the radiation as specified in 7.7.1;

ion time shall not be greater than 50 h and not less than 10 h;

5 shall not be exposed to radiation with wavelengths less than 280 nm;
perature in the immediate area of the test specimeff shall be (28 £ 4) °C;

b shall be allowed to thermally stabilize prior toomeasurement of their transmittance prope

fication

hg information shall be supplied’ by the manufacturer or supplier on the package of the
bmpanying document:

cation of the finished lens;
Cation(s) in accordance)with Clause 5;
y(ies) or tint deseniption in accordance with Table 2;

ce to this partofISO 8980, i.e.ISO 8980-3:2013, either on the package or in available literg
ents), if the‘manufacturer or supplier claims compliance with this part of ISO 8980.

ties.

lens

ture
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Spectral data for calculating relative visual attenuation quotients
for incandescent signal lights

Taple A.1 — Relative spectral distribution of radiation emitted by incandescent sigial lights,

Esional(4), weighted by the spectral luminous efficiency function of the average himan eye for
daylight vision, V/(4), as specified in ISO 11664-1
Wavelength Red Yellow Green Blue
A EReda() x V(A) Evellow(2) x V(2) Egreen(2) *#(A) Elue(d) x V(4)

(nm)
380 0,000 0,000 0,000 0,000
385 0,000 0,000 0,000 0,000
390 0,000 0,000 0,000 0,000
395 0,000 0,000 0,000 0j000
400 0,000 0,000 0,000 0,010
405 0,000 0,000 0,000 0,010
410 0,000 0,000 0,000 0j030
415 0,000 0,000 0,000 0,060
420 0,000 0,000 0,000 0,120
425 0,000 0,000 0,000 0}250
430 0,000 0,000 0,000 0}440
435 0,000 0,000 0,010 01680
440 0,000 0,000 0,020 0970
445 0,000 0,000 0,030 11260
450 0,000 0,000 0,050 11600
455 0,000 0,000 0,080 11950
460 0,000 0,000 0,120 2}350
465 0,000 0,000 0,180 2,760
470 0,000 0,000 0,270 31230
%475 6,066 6,010 6,380 3,720
480 0,000 0,010 0,540 4,240
485 0,000 0,020 0,740 4,650
490 0,000 0,040 1,020 5,080
495 0,000 0,070 1,410 5,510
500 0,010 0,120 1910 5,870
505 0,010 0,200 2,610 6,450
510 0,010 0,320 3,430 6,800
515 0,010 0,490 4,370 6,660
520 0,010 0,760 5,320 5,950

© IS0 2013 - All rights reserved
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Table A.1 (continued)
Wavelength Red Yellow Green Blue
A ERed(4) x V(4) EYellow(4) x V(A) EGreen(A) x V(A) EBlue(A) x V()

(nm)
525 0,020 1,160 6,130 5,150
530 0,020 1,700 6,860 3,960
535 0,020 2,350 7,370 3,370
540 0,020 3,060 7,700 2,650
541 0,020 3,710 7,750 2,320
55( 0,020 4,260 7,340 1940
55 0,020 4,730 6,460 01,460
56( 0,030 5,050 5,480 37 0970
56 0,040 5,270 4790 |57 0660
57 0,080 5,440 4340 N 0,360
573 0,230 5,470 3,770 % 0,280
58 0,670 5,430 3,040 0,200
58 1,640 5,320 02400 0,220
59 3,320 5,160 LA 1,790 0,240
593 5,400 4940 | 1,050 0,230
60 7,320 4670 |V 0,400 0,230
60 8,750 4,380.0) 0,120 0,180
61 9,350 4,040 0,050 0,130
613 9,320 13,640 0,060 0,100
62( 8,950 3,270 0,090 0,060
621 8080 o - 2840 0,110 0,070
63( 7070 () 2,420 0,100 0,070
631 6,100. 2,030 0,070 0,160
64 5,507 1,700 0,040 0,210
64¢ 4230 1,390 0,020 0,430
65 ="3410 1,110 0,020 0,540
65 O 269 0,870 0,010 0,420
664 | 2,090 0,670 0,000 0,320
663 1,570 0,510 0,000 0,210
670 1,150 0,370 0,000 0,140
675 0,850 0,280 0,000 0,260
680 0,640 0,210 0,000 0,300
685 0,470 0,150 0,000 0,320
690 0,330 0,100 0,000 0,300
695 0,240 0,070 0,000 0,230
700 0,180 0,060 0,010 0,180
705 0,130 0,040 0,020 0,130
710 0,090 0,030 0,020 0,100
715 0,070 0,020 0,020 0,070
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Wavelength Red Yellow Green Blue
A ERed(d) x V(A) Evellow(2) x V(2) Egreen(2) x V(A) EBjue(4) x V(A)

(nm)
720 0,050 0,010 0,020 0,050
725 0,030 0,010 0,020 0,030
730 0,020 0,010 0,010 0,030
735 0,020 0,010 0,010 0,020
740 0,010 0,000 0,010 0,010
745 0,010 0,000 0,010 0,010
750 0,010 0,000 0,000 0,010
755 0,010 0,000 0,000 0,010
760 0,010 0,000 0,000 0,010
765 0,000 0,000 0,000 0{000
770 0,000 0,000 0,000 0{000
775 0,000 0,000 0,000 0{000
780 0,000 0,000 0,000 0{000

Table A.2 — Product, Spss(A)-V(A), of the spectral distribution of radiation of CIE standard
illuminant D65, Spes(4), as specified in ISO 11664-2 and the spectral luminous effjciency
function of the average human eye for daylight vision, (1), as specified in ISO 11664-1

Wavelength

A Spes(4)-V(A)
nm

380 0,0001
385 0,0002
390 0,0003
395 0,0007
400 0,0016
405 0,0026
410 0,0052
415 0,0095
420 0,0177
430 0,0476
435 0,0763
440 0,1141
445 0,1564
450 0,2104
455 0,2667
460 0,3345
465 0,4068
470 0,4945

© IS0 2013 - All rights reserved
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Table A.2 (continued)

Wavelength
A Spes(A)-V(A)
nm
475 0,6148
480 0,7625
485 0,9001
490 1,0710
495 1,3347 ,\0_)
500 1,6713 "19
505 2,0925 b
510 2,5657 _Q°
515 30589 57
520 35203
525 39873 & °
530 43922
535 5
540 L 04,7128
545 o 48343
550 S 48981
555 @ 4,8272
560 N 4,7078
565 A 4,5455
570 o 4,3393
575 - 4,1607
580 ()" 3,9431
585, 3,5626
6907 3,1766
D595 2,9377
=7 600 2,6873
R 605 2,4084
S 610 2,1324
" 615 1,8506
620 1,5810
625 1,2085
630 1,0443
635 0,8573
640 0,6931
645 0,5353
650 0,4052
655 0,3093
660 0,2315
665 0,1714
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Wavelength
A Spes(A)-V(A)
nm
670 0,1246
675 0,0881
680 0,0630
685 0,0417
690 0,0271
695 0,0191
700 00139 5
705 00101 Q3
710 0,0074 5~
715 0,0048
720 0,0031
725 < 10,0023
730 0,0017
735 LAY 00012
740 o 0,0009
745 S 0,0006
750 X2 0,0004
755 O 0,0002
760 e 0,0001
765 (N 0,0001
770 - 0,0001
(775 0,0001
o780 0,0000
K Sum 100,0000
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Annex B
(normative)

Calculation of solar UV transmittance values

This annex contains the spectral functions for the calculation of solar UV transmittance values.

For the spe¢tral distribution of solar radiation E5(4), the values are from reference.l14]
These valugs extend to 280 nm and are interpolated linearly where necessary. Between 280 nm
and 290 nm the irradiation values are so low that they can be set to 0 for all practical purposes.
The spectrgl distribution of the relative spectral effectiveness function for UV radiation S(A) is taken
from referepce.[13]
The complefe weighting function for the calculation of the different UV-transmittahce values W(A) is the
product of the relative spectral effectiveness function for UV radiation S(A) and-the spectral distribytion
of solar radjation Es(A):
W(A)=[s(4)xS(4)
This weightling function is also given in Table B.1.
Table B.1{ — Spectral functions for the calculation ofisolar UV transmittance values and blye-
light transmittance
Wavelength | Solar spectral Relative Weighting Blue-light Weighting
irradiance spectral function hazard function
effectiveness function
function
A Es() SCH W(A) = Es (4) x S(4) B(A) Wg () = Es (A)x B(A)

nm mW-m-2 nm-1

280 0 0,88 0

285 0 0,77 0

290 0 0,64 0

295 2,09 \10-4 0,54 0,000 11

300 8;10-x 102 0,30 0,024 3

305 191 0,060 0,115

310 +1-6 8,645 8165

315 30,0 0,003 0,090

320 54,0 0,001 0 0,054

325 79,2 0,000 50 0,040

330 101 0,000 41 0,041

335 128 0,000 34 0,044

340 151 0,000 28 0,042

345 170 0,000 24 0,041

350 188 0,000 20 0,038

355 210 0,000 16 0,034

20
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Table B.1 (continued)
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Wavelength | Solar spectral Relative Weighting Blue-light Weighting
irradiance spectral function hazard function
effectiveness function
function
A Es() S(A) W(A) = Es (A) x S(A) B(A) Wg (4) = Es (A)x B(A)
nm mW-m-2 nm-1
360 233 0,000 13 0,030
365 253 0,000 11 0,028
370 279 0,000 093 0,026 e
375 306 0,000 077 0,024 )
380 336 0,000 064 0,022 0,006 5"
385 365 0,012Q3°
390 397 0,025~ 10
395 432 e 22
\J
400 470 <Y 0,10 47
405 562 <7 020 12
VN
410 672 » 0,40 69
N 3
415 705 c\\:} 0,80 564
420 733 R 0,90 560
425 760 R 095 22
430 787 2 098 771
N
435 849 O 1,00 349
N
440 911 N~ 1,00 11
\\\J
445 959 ) 097 30
450 1006 N 0,94 D46
455 1037 ()" 0,90 33
460 1080 . 0,80 B64
465 1109~ 0,70 776
N
470 A38 0,62 706
475 161 0,55 539
480 {O' 1183 045 532
485 > 1197 0,40 479
499 1210 0,22 P66
495 1213 0,16 194
500 1215 0,10 122

© IS0 2013 - All rights reserved

21


https://standardsiso.com/api/?name=56920cc6fe8b2398ac0e9cd18e677e00

ISO 8980-3:2013(E)

Annex C
(normative)

Cut-on filter for UV filtering

The radiation emitted by the lamp used in 7.7.3 for the test of resistance to radiation shall be filtered by
a cut-on filter with a transmittance curve lying in the wavelength band as specified by the upper and

lower limit defined by Table C.1. Transmittance values for wavelengths with cells left blank andrvglues
between splecified wavelength positions should be calculated by linear interpolation if necessary| The
nominal pogition of the absorption edge of this filter is T46 o, = 320 nm. A suitable filter for thispurpose
is a 4 mm thick clear white crown glass B 270.
Table C.1|— Spectral characteristics for filtering the UV radiation for the test-of resistance|to
radiation
Wavdlength Spectral transmittance (%)
r)rtn lower limit nominal value upper limit

22[30,0 <01 <01 <0,1

247,0 <01

248,0 01

29,0 0,2

290,0 0,3

291,0 <01 0,5

292,0 0,1 0,7

293,0 0,2 1,0

294,0 0,3 1,5

295,0 0,5 2,1

296,0 0,7 2,8

2970 <0,1 1,1 3,7

298,0 0,1 1,5 49

299,0 0,2 2,1 6,1

300,0 0,3 2,8 7,6

3010 0,5 3,6 9,3

302,0 0.8 77 112

303,0 1,1 59 13,4

304,0 1,6 7,3 15,6

305,0 2,2 8,9 18,0

306,0 3,0 10,7 20,5

307,0 4,0 12,7 23,2

308,0 5,2 14,9 26,0

309,0 6,6 17,2 28,8

310,0 8,1 19,6 31,7

311,0 9,9 22,1 34,5
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Table C.1 (continued)

Wavelength Spectral transmittance (%)
n):n lower limit nominal value upper limit
312,0 11,9 24,7 37,4
313,0 14,0 274 40,2
314,0 16,3 30,1 42,9
315,0 18,7 32,8 45,7
316,0 21,3 35,5 (4,2
317,0 24,0 38,2 A 50,8
318,0 26,7 41,0 1957 533
319,0 29,5 43,5 P 55,6
320,0 32,3 462 B 57,9
321,0 35,1 487 N\ 60,0
322,0 37,9 51,5 62,1
323,0 40,8 &35 64,1
324,0 43,5 OVss5,7 65,9
325,0 46,1 LA 578 61,7
326,0 48,7 o 60,0 69,3
327,0 51,3 R 61,9 79,9
328,0 537 O 637 72,4
329,0 559 oy 65,5 75,7
330,0 58,1k 67,2 74,9
331,0 603 68,7 76,1
332,0 623 70,2 7h1
333,0 () 641 71,6 78,2
334,0 N 65,9 72,9 79,1
335,0 K2 67,6 74,1 79,9
3360 O 69,3 75,2 80,8
337,07 70,7 76,3 81,6
3380 72,1 774 89,3
|, 1339,0 73,4 78,2 82,9
< 3400 74,7 79,1 83,5
341,0 75,8 79,9 84,1
342,0 76,9 80,5 84,6
343,0 779 81,3 85,1
344,0 78,9 82,0 85,6
345,0 79,7 82,6 85,9
346,0 80,4 83,2 86,3
3470 81,3 83,6 86,7
348,0 81,9 84,1 87,0
349,0 82,6 84,5 87,3
350,0 83,2 84,9 87,5
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Table C.1 (continued)

Wavelength Spectral transmittance (%)
n)ILn lower limit nominal value upper limit
351,0 83,4 85,5 87,9
352,0 83,6 85,7 88,0
353,0 83,8 86,0 88,2
354,0 84,0 86,4 88,4
3%5,0 84,2 86,6 88,6 ,\:b
336,0 84,4 86,9 88,
3$7,0 84,5 87,1 B89
338,0 84,7 87,3 Q37890
39,0 84,9 87,5 7 89,2
340,0 85,1 87,6 P 89,3
31,0 85,3 880 89,4
3¢2,0 85,5 880 & 89,5
33,0 85,7 88,2) 89,6
344,0 85,8 883 89,7
35,0 86,1 0, 885 89,8
346,0 86,3 S 885 89,8
37,0 86,4 & 887 899
348,0 86,7 .a 88,7 90,0
349,0 868 88,8
30,0 870 () 88,9
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