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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-governrpeatak—r—Haisor—with—SO—alse—take—part—in—the—werk—lSO—sollaborates—closely—with the

THOO—toico— OO oOTrTteoY

International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.
The main tgsk of technical committees is to prepare International Standards. Draft International Standards
adopted by |the technical committees are circulated to the member bodies for voting)Publication as an
International Standard requires approval by at least 75 % of the member bodies casting a-vote.

Attention is frawn to the possibility that some of the elements of this document¢may be the subject of patent
rights. ISO shall not be held responsible for identifying any or all such patent rights.

ISO 8980-3 | was prepared by Technical Committee ISO/TC 172, Optics and optical instruments,
Subcommittge SC 7, Ophthalmic optics and instruments.

This second|edition cancels and replaces the first edition (ISO 8980;3:1999), subclause 6.5 of which has peen
technically rg¢vised.

ISO 8980 cdnsists of the following parts, under the generalditle Ophthalmic optics — Uncut finished spegtacle
lenses:

— Part 1: Bpecifications for single-vision and multifocal lenses
— Part 2: Bpecifications for progressive power lenses
— Part 3: Transmittance specifications-and test methods

— Part 4: Bpecifications and test.methods for anti-reflective coatings

iv © ISO 2003 — Al rights reserved
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ISO 8980-3:2003(E)

Op

hthalmic optics — Uncut finished spectacle lenses —

Part 3:

Transmittance specifications and test methods

1 [BScope

This|part of ISO 8980 specifies requirements for the transmittance properties ©f“dncut finished spectacle

lensgs.

This|part of ISO 8980 is not applicable to

— Pppectacle lenses having particular transmittance or absorptiofy characteristics prescribed| for medical
feasons;

— products where specific personal protective equipment trahsmittance standards apply.

NOTE Optical and geometric requirements for uncut finished spectacle lenses are specified in ISP 8980-1 and

ISO $980-2.

2 Normative references

The |following referenced documents(are indispensable for the application of this document. For dated

refenences, only the edition cited_applies. For undated references, the latest edition of the referenced

docyment (including any amendments) applies.

ISO (13666, Ophthalmic optics— Spectacle lenses — Vocabulary

ISO 14889, Ophthalmic'eptics — Spectacle lenses — Fundamental requirements for uncut finished lenses

ISO/CIE"Y) 10526,<CHE standard illuminants for colorimetry

ISO/CIE 10527/ CIE standard colorimetric observers

3 I definiti

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

1) International Commission on lllumination, Kegelgasse 27, A-1030 Vienna.

© 1SO 2003 — Al rights reserved 1
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4 Classification

Spectacle lenses are classified with respect to transmittance as follows:
a) clear spectacle lenses;

b) uniformly tinted spectacle lenses;

c) gradient-tinted spectacle lenses;

d) photochromic spectacle lenses;

e) polarizing spectacle lenses.

NOTE Two or more of the above classifications may be combined.

5 Requifements

5.1 General

The requirements shall apply at a temperature of 23°C £ 5°C, and shall apply to the design reference point,

unless spec
in any direct

fied otherwise. Measurements shall be made with a test beamvhaving a minimum width of §
on.

5.2 General transmittance requirements

The general

Spectacle le

shall be test

NOTE T
which no spe

For categori
shall not lie

For category

outside the |

5.3 Requ

Spectacle Ig

specified in

transmittance requirements specified in ISO 14889 shall apply.

nses shall be attributed to five luminoustransmittance categories as specified in Table 1,
bd as described in Clause 6.

bble 1 also includes the UV requirements for spectacle lenses, but those spectacle lenses of category
ific claim is made as to UV transmittance performance are excluded from the UV requirements of Table

ps 0, 1, 2 and 3 the luminous' transmittance 7, of the spectacle lens at the design reference
putside the limits of the-stated category by more than 2 % absolute.

4, the luminous dransmittance r, of the spectacle lens at the design reference point shall n
mits of that category by more than 20 % relative to the stated luminous transmittance.

jrements for driving

mm

and
0 for
1.

point

pt lie

nses_to be used by vehicle drivers shall conform to the specific requirements for transmit
S0)14889.

t|ance

5.4 Transmittance requirements for special types of spectacle lenses

5.4.1

5411 G

Photochromic spectacle lenses

eneral

When tested by the methods described in 6.5, the luminous transmittance values of a photochromic spectacle
lens in its faded and in its darkened state shall be used to identify the appropriate categories in accordance

with Table 1

© ISO 2003 — Al rights reserved
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Table 1 — Categories for luminous transmittance and the related permissible transmittance in the

ultraviolet solar spectral range

Categories 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 ‘suvB
from over to over 315 nm to 380 nm over 280 nm to 315 nm
- \V-B
% % UV-A U
0 80,0 100 7,
1 43,0 80,0 7y
2 18,0 43,0 0,125 7,
3 8,0 18,0
0,5 7,
4 3,0 8,0 1,0 % absolute
NOTE 1 Photochromic spectacle lenses are usually attributed to two catégories, corresponding to the faded stpte and to the
darkgned state.
NOTE 2 The UV requirements of photochromic spectacle lenses in the darkened state may be checked in the faded ptate, if the UV
requifements for the darkened state are met in the faded state.
NOTE 3 It is recommended that uniform or gradient tints should be ordered by reference to a manufacturer’s iderftification code,
namg or reference number.

5.4.1.2

Whe

Photochromic response

h tested by the methods described in 6.5.3.1 to 6.5.3.3, the ratio of the luminous transnpittance of a

photpchromic specimen (see 6.5.1)in‘its faded state 7,,(0) and, after 15 min irradiation, in its darkened state

7,(19) shall be at least 1,25, i.e:
VO 425
T\ (15)
5.4.1.3 Photochromic response at various temperatures (optional)
If photochremic¢ temperature sensitivity is stated, it shall be determined by measuring the luminous

trangmittance of the specimen (see 6.5.1) in the darkened state 7,(15) using the procedure
6.5.3.6:at's °C, 23 °C and 35 °C.

NOTE

541.4

(1)

described in

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

Photochromic response at moderate light levels (optional)

If the photochromic response at moderate light levels is stated, it shall be determined by measuring the
luminous transmittance of the specimen (see 6.5.1) in the darkened state 7,(15) using the procedure
described in 6.5.3.4 after exposure to the illumination specified in 6.5.2.1 attenuated to an intensity of 30 %.

© 1SO 2003 — Al rights reserved
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5.4.2 Pola

rizing spectacle lenses

When tested by the method described in 6.6, the ratio of the luminous transmittance values of a polarizing
spectacle lens, measured parallel and perpendicular to the plane of polarization, shall be greater than 8:1 for

categories 2

, 3, 4 and shall be greater than 4:1 for category 1.

If there is a marking on the spectacle lens indicating the plane of polarization, then the actual plane of

polarization s

hall not deviate from this marking by more than + 3°.

5.4.3 Gradient-tinted spectacle lenses

The stated g
the spectacl

NOTE t
reference nun

ategory for gradient-tinted spectacle lenses shall be determined at the design reference po
b lens.

is recommended that gradient tints be ordered by reference to a manufacturer’s identification-code, na
hber.

5.5 Resigtance to radiation

nt of

mne or

Following irfadiation as specified in 6.7, the relative change in the luminous transmittance 7, at the design

reference pqg
and 6.5.3.2)
+10 %

20 %

For photoch

be maintaing

6 Testing

6.1
This clause

NOTE F

6.2 Spec

The uncerta

int (for photochromic lenses: in the faded state when tested by the~tnethods described in 6.
shall be less than:

or spectacle lenses of categories 0 and 1;

or spectacle lenses of categories 2, 3 and 4.

fomic spectacle lenses, the photochromic response v following irradiation additionally
Ty (15)

d at > 1,25 (regardless of the category).

General

specifies type-test méthods for transmittance properties of spectacle lenses.

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

fral transmittance

nties of the test methods determining transmittance values shall be:

5.3.1

shall

2 % absolute, for transmittance > 20%;

10 % re

lative, for transmittance < 20%.

These measurement uncertainties shall be based on a confidence level of 95 %.

6.3 Lumi

nous transmittance and relative visual attenuation coefficient (quotient)

The spectral distribution of standard illuminant D 65 as specified in ISO/CIE 10526 and the luminous efficiency
of the average human eye for daylight vision as specified in ISO/CIE 10527 shall be used to determine the
luminous transmittance, z,. When calculating the luminous transmittance, z, from the spectral transmittance

(1), the step

width shall not exceed 10 nm.

© ISO 2003 — Al rights reserved
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NOTE 1 The product of the spectral distribution of radiation of the standard illuminant D 65 and the luminous efficiency
of the average human eye for daylight vision is given in Annex A. Linear interpolation of these values for steps smaller
than 10 nm is permitted.

When calculating the relative visual attenuation coefficient (quotient), O, for signal lights from the spectral
transmittance #(1), the step width shall not exceed 10 nm.

NOTE 2  The products of the spectral distribution of radiation of the signal lights and of standard illuminant D 65 and the
spectral luminous efficiency function for daylight vision are given in Annex A. Linear interpolation of these values for steps
smaller than 10 nm is permitted. Requirements for the relative visual attenuation coefficient (quotient) Q for signal lights
are given in 1ISO 14889.

6.4 | Ultraviolet transmittance

The pltraviolet transmittance in the spectral range from 280 nm to 380 nm of the uncut finished spectacle lens
shalllbe determined using a spectrophotometer.

The ppectrophotometer shall

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

b) pave a spectral bandwidth (full width at half maximum, FWHM) not éxceeding 5 nm;
c) pe capable of measuring spectral data at wavelength interval® hot greater than 5 nm;

d) pe capable of determining spectral transmittance to within 2,0 % absolute for transmittance [> 20 %, and
o within 10 % relative for transmittance < 20 %.

When calculating bioactinically-weighted solar ultrayiplet transmittance values zg;,,g from 280 nn to 315 nm
and [rgyya from 315 nm to 380 nm, the step widthshall not exceed 5 nm and shall be equal to|the spectral
bandwidth used for the spectral transmittance,ieasurements.

NOTE The spectral functions for the calculation of the bioactinically-weighted solar ultraviolet transmittance values

tgu\a and zgyyp defined in ISO 13666 are given in Annex B. Linear interpolation of these values for steps smaller than
5 nmlis permitted.

6.5 | Transmittance properties of photochromic spectacle lenses and photochromigc
specimens

6.5.1 Test specimens
The fest specimens shall be plano spectacle lenses, normally with a reference thickness of 2,0 mm + 0,1 mm.
If a [thickness, outside this range is used, the thickness shall be stated. After having undergone careful

cleanming, each specimen shall be conditioned as described in 6.5.3.1.

NOT

The base curve is not specified but should be recorded.

6.5.2 Apparatus
6.5.2.1 Irradiation source, used to darken photochromic spectacle lens.
The irradiation source (solar simulator) shall approximate as closely as practical the spectral power

distribution of solar radiation defined as air mass (AM) m =2 (see[3] or [11]) at an illuminance of

50 000 Ix = 5 000 Ix, or when the luminous transmittance for night driving shall be measured, at an illuminance
specified in 6.5.3.5.

© 1SO 2003 — Al rights reserved 5
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Testing shall be done with an irradiation source (e.g. a xenon high pressure lamp with filters) that has the
specified luminance of 50 000 Ix + 5 000 Ix and the irradiance values given in Table 2, 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 2 shall be multiplied

by 0,30.

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

NOTE 1 Care should be taken to ensure that irradiation from the source does not interfere with the transmittance
measurements:
NOTE 2  Tp attenuate the intensity of the irradiation source (solar simulator) for the measurement of the photochfomic
response of @ photochromic spectacle lens at moderate light levels (see 5.4.1.4), a neutral density filter may be used,
suitably positipned in the irradiation beam.
Table 2 — Irradiance for testing photochromic spectacle lenses
Wavelength range Irradiance Irradiance-tolerance
nm W/m? W/m?2

300 to 340 <25 —

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
6.5.2.2 Specimen chamber, to maintain the specimen at the required temperature, 5 °C, 23 °C or 3p °C,
to within + 2[°C during exposure to the solar simulator.
NOTE 1 Al water bath may be used to achieve temperature control. Since immersion of the specimen(s) in water
reduces the reflectivity of the surfaces, the transmittance values determined using water immersion may require correction
to yield the efuivalent “air” values. Calibration of the equipment may be checked using a non-photochromic test sample
with refractivg index within + 0,01 of the_refractive index of the specimen.
NOTE 2  Iffa water bath is used,\in-order to avoid modifying the photochromic performance due to water absorptioh into
the lens, care|should be taken net'io6 immerse specimens longer than necessary.
6.5.2.3 Spectrophotometer, capable of recording spectral transmittance data from 280 nm to 78D nm
within a timle span-that does not affect the results. Alternatively, the 280 nm to 380 nm range may be
measured off line to'ensure the performance measurement is not affected by the monitoring light source.
For determining/transmittance properties in the darkened state, the spectrophotometer shall

a)
b)

c)

have a spectral bandwidth not greater than 5 nm;

be capable of measuring spectral data at wavelength intervals not greater than 5 nm;

to within 10 % relative for transmittance < 20 %.

be capable of determining spectral transmittance to within 2,0 % absolute for transmittance > 20 %, and

© ISO 2003 — Al rights reserved
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6.5.3 Determination of luminous transmittance

6.5.3.1

Conditioning

Use the procedure specified by the manufacturer in their product technical information to attain the faded state
of the lens. If no procedure is specified by the manufacturer, store the specimen(s) in the dark at 65 °C £ 5 °C
for 2,0 h £ 0,2 h. Then store the specimen in the dark at 23 °C + 5 °C until required for testing, at least 12 h.

6.5.3.2 Luminous transmittance in the faded state

After hnndlflnnlng and hefore nvpnelng the ehnr\lmnn o any wradiation sou HCB; determine—the luminous
trangmittance 7,(0) of the specimen in its faded state, using the apparatus descrlbed inf6,p.2 with the
spegimen at a temperature of 23°C + 2 °C.

6.5.3.3 Luminous transmittance in the darkened state

Whilge maintaining the specimen temperature at 23 °C + 2 °C illuminate the specimen with tHe irradiation
sourge for 15 min + 0,1 min and determine the luminous transmittance 7, (15)of the specimen in the darkened
statd using the apparatus described in 6.5.2.

6.5.3.4 Luminous transmittance at moderate light levels

Wheph determining the photochromic response at moderate light levels, repeat the procedure described in
6.5.3.1 10 6.5.3.3 at 23 °C + 2 °C at an illuminance of 15 000 x\+ 1 500 Ix with the solar simulatof specified in
6.5.4.1.

6.5.3.5 Luminous transmittance for driving at night

After] conditioning as described in 6.5.3.1 and while maintaining the specimen temperature at 23 °C + 2 °C,
illumjnate the specimen under the conditions*described in 6.5.3.4 for 15 min + 0,1 min. Afterwargls, store the
spedmen at 23 °C £ 2 °C for 60 min = 1 mijn'either in the dark or under reduced illumination, depegnding on the
manpfacturer's instructions. Then determine the luminous transmittance 7, of the specimen using the
appdratus described in 6.5.2.

6.5.3.6 Luminous transmittance at various temperatures

When determining the temperature sensitivity of the specimen(s), repeat the procedure described|in 6.5.3.1 to
6.5.3.3at5°C+2°Cand35°C+2°C.

6.6 | Test methods for polarizing spectacle lenses

6.6.1 Mean luminous transmittance

The fransmittance value of polarizing lenses shall be determined using unpolarized light or shall Qe calculated

as a mean value of the transmittance values determined for two mutually perpendicular orientations of the
polarization plane of the filter.

6.6.2 Ratio of luminous transmittance values

The ratio of the luminous transmittance values parallel and perpendicular to the plane of polarization is
determined with radiation polarized parallel and perpendicular to the plane of polarization. For the
measurements, a spectrophotometer shall be used in combination with a polarizing medium of known plane of
polarization in the ray path.

Before measuring the sample the spectrophotometer beam should be essentially 100 % linearly polarized by
the introduction of a suitable polarizing medium and calibrating to 100 %.

© 1SO 2003 — Al rights reserved
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6.6.3 Plane of polarization

6.6.3.1 General

For the determination of the plane of polarization, a polarizer of known plane of polarization in the light path
shall be used, e.g., by the method given in 6.6.3.2 and 6.6.3.3.

6.6.3.2 Apparatus

See Figure 1.

shall be thep joined together and glass mounted, capable of being rotated by means of a levercearrying a
correspondimg pointer. The pointer transverses a scale calibrated in degrees to the left or right.of ,zero| The
split fields shall be illuminated from behind by a diffuse light source.

A split fielcivpolarizer, cut at + 3° and — 3° angles either side of the horizontal whose top and bottoni’halves

L I I B oy

~N W ul

Key

1 scales 5 polarizing spectacle lens

2  top register bar 6 split-field rotation lever

3 split field polarizer 7 £ markings for the polarization plane

4 bottom register bar

Figure 1 =-Principle of an apparatus for the determination of the plane of polarization

6.6.3.3 Procedure

Mount the polarizing spectacle lens on the apparatus and orientate the marking vertically for the plane of
polarization, i.e. the front surface towards the split fields on a horizontal register bar, and ensure that the split
field appears in the centre of the polarizing spectacle lens by means of vertical adjusters. Move the lever from
side to side until the top and bottom halves of the illuminated split-field polarizer appear of equal density when
viewed through the lens.

Read off the pointer position to give the deviation in degrees (plus or minus) of the polarizing axis of the lens
from the marking direction.

8 © ISO 2003 — Al rights reserved
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6.7 Determination of resistance to radiation

Expose the front surface of the specimen for 25 h + 0,1 h to radiation from a xenon lamp at a distance of
300 mm + 10 mm measured from the axis of the lamp to the nearest point on the specimen(s). Ensure that the
angle of incidence of the radiation on the specimen external surface is essentially perpendicular.

Use an ozone-free high-pressure xenon lamp of 450 W nominal power, stabilized at a lamp current of
25 A £0,2 A. Burn in new lamps for at least 150 h before use.

NOTE A suitable lamp reference is XBO-450 OFR?2).

Carry out the determination using new specimens. Keep the ambient temperature close tohthe specimen
essentially constant at 23 °C + 5 °C.

7 Information

The following information shall be supplied by the manufacturer or supplier on-the-package of the [lens or in an
accgmpanying document:

a) |dentification of the finished lens;
b) Flassification(s) in accordance with Clause 4;
c) rategory(ies) in accordance with Table 1;

d) reference to this part of ISO 8980, i.e. ISO 8980:3, either on the package or in available literature
documents), if the manufacturer or supplier claims compliance with this part of ISO 8980.

2) XBO-450 OFR is the trade name of a product supplied by Osram. This information is given for the convenience of
users of this International Standard and does not constitute an endorsement by ISO of the product named. Equivalent
products may be used if they can be shown to lead to the same results.

© 1SO 2003 — Al rights reserved 9
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Annex A
(normative)

Spectral weighting functions for calculating
relative visual attenuation coefficient (quotients)

Table A.1 gives the product of the spectral distribution of radiation of the signal lights (light source: standard

illuminant A
efficiency fu

10

bl + ! [T . ——a e ool an-on (T PR I | :
allu Ul U1 stariddira TiuiThirgarit U 09 do5 SPCUINCU T ToUTUTLL TUJZU dllu Ul UNE spelildl TUTT| 10US

nction of the average human eye for daylight vision as specified in ISO/CIE 10527.
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Table A.1 — Product of the spectral distribution of radiation of the signal lights and of standard

ISO 8980-3:2003(E)

illuminant D 65 and the spectral luminous efficiency function of the average human eye
for daylight vision

Wavelength Sp l(ﬂ)~rsign(ﬂ)-V(/1) Spesa(A)-V(A)

nm Red Yellow Green Blue @

380 0 0 0 0,000 1 0
390 0 0 0 0,000 8 0,000 5
400 0 0 0,001 4 0,004 2 0,003 1
410 0 0 0,004 7 0,0194 0,010 4
420 0 0 0,017 1 0,088 7 0,0B5 4
430 0 0 0,056 9 0,352 8 0,0p5 2
440 0 0 0,128 4 0,867 1 0,2p8 3
450 0 0 0,252 2 1,596 1 0,4p0 7
460 0 0 0,485 2 2,6380 0,6p8 8
470 0 0 0,902 1 4,040.5 0,989 4
480 0 0 1,6718 5(902 5 1,5p4 5
490 0 0 2,997 6 7,886 2 21415
500 0 0 5,355 3 10,156 6 3,343 8
510 0 0 9,083 2 13,056 0 51811
520 0 0,1817 13,0180 12,836 3 7,041 2
530 0 0,9515 14,908 5 9,663 7 8,785 1
540 0 3,279 4 147762 4 7,206 1 9,4P4 8
550 0 7,5187 12,468 7 5,780 6 9,7p2 2
560 0 10,734 2 9,406 1 3,254 3 9,415 6
570 0 12,053 6 6,328 1 1,397 5 8,6/54
580 0,428 9 12,263 4 3,896 7 0,848 9 7,887 0
590 6,628 9 14,660 1 2,164 0 1,0155 6,3p4 0
600 18,238 2 10,5217 1,127 6 1,002 0 5,340
610 20,3826 8,965 4 0,619 4 0,639 6 4,2p4 8
620 17,6544 7,254 9 0,296 5 0,3253 3,119
630 13,2919 5,353 2 0,048 1 0,3358 2,0B89
640 9,384 3 3,7352 0 0,969 5 1,386 1
650 6,069 8 2,406 4 0 2,245 4 0,8/100
660 3,646 4 1,441 8 0 1,359 9 0,4p2 9
670 2,005 8 0,789 2 0 0,630 8 0,249 2
680 1,114 9 0,437 6 0 1,216 6 0,126 0
690 0,559 0 0,2191 0 1,149 3 0,0p4 1
700 n,')on 2 n,1 13 7 Q n,71') Q n’n_7 8
710 0,153 3 0,060 1 0 0,391 8 0,014 8
720 0,074 2 0,0290 0 0,2055 0,005 8
730 0,038 6 0,0152 0 0,104 9 0,003 3
740 0,023 2 0,008 9 0 0,0516 0,001 4
750 0,007 7 0,0030 0 0,0254 0,000 6
760 0,004 5 0,0017 0 0,012 9 0,000 4
770 0,002 2 0,000 9 0 0,006 5 0
780 0,0010 0,000 4 0 0,003 3 0
Sum 100 100 100 100 100

a

For blue flashing light the spectral distribution for 3 200 K is used instead of standard illuminant A.
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ISO 8980-3:2003(E)

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 po/l( J)’ the values are from reference [1 1]

These valus
irradiation v4

The spectra
reference [1

The comple

lues are so low that they can be set to O for all practical purposes.

distribution of the relative spectral effectiveness function for UV radiation S¢#) is taken

D).

fe weighting function for the calculation of the different UV-transmittance values W;(4) i

product of the relative effectiveness function for UV radiation S(1) and the ¢spectral distribution of

radiation Eg
W5 (4) 1

This weighti

(A):
F Egy(4)-S(2)

ng function is also given in Table B.1.

s extend to 295 nm and are interpolated where necessary. Between 280 nm and 290-nm the

from

5 the
solar

B.1)
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