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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
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ribed in the ISO/IEC Directives, Part 1. In particular the different approval criteria egded for the
Fent types of ISO documents should be noted. This document was drafted in acéordance with the
rial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this documént may be the subject of
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it rights. ISO shall not be held responsible for identifying any or all sueh“patent rights. Details of
atent rights identified during the development of the document will be in the Introdug¢tion and/or
e [SO list of patent declarations received (see www.iso.org/patents).

frade name used in this document is information given for the-éonvenience of users gnd does not
[itute an endorsement.

hin explanation on the meaning of ISO specific termis and expressions related to| conformity
sment, as well as information about ISO’s adherence to the WTO principles in the Technical
ers to Trade (TBT) see the following URL: Forewo¥d - Supplementary information

committee responsible for this document is ISO/TC 172, Optics and photonics, Subcommittee SC 7,
halmic optics and instruments.

fourth edition cancels and replaces the‘third edition (ISO 12870:2012), which has been technically
ed with the following change:

— 8.8and Annex Care now covered ifmore specific standards (ISO/TS 24348:2014 and EN [16128:2015,

1
4

espectively) and are now included as appropriate reference to this International Standard (see
}.2.3 and Annex C).
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INTERNATIONAL STANDARD ISO 12870:2016(E)

Ophthalmic optics — Spectacle frames — Requirements
and test methods

1

Scope

This International Standard specifies fundamental requirements for unglazed spectacle frames

desi

mantifacturer or supplier to the retailer.

This|International Standard is applicable to all spectacle frame types, including rimless m
rimlg

NOT

This|International Standard is not applicable to complete custom-made'spectacle frames or

desi

2
The

indigpensable for its application. For dated references, only the edition cited applies. |
referjences, the latest edition of the referenced doctiment (including any amendments) appl

ISO
ISO

fadinig lamp test

ISO 3696, Water for analytical labaratory use — Specification and test methods

ISO 1998, Ophthalmic optics = Spectacle frames — Lists of equivalent terms and vocabulary
ISO §596, Ophthalmic optics’— Visual acuity testing — Standard optotype and its presentatio

[SO §624:2011, Ophthaimic optics — Spectacle frames — Measuring system and terminology

ISO
ISO

1SO/TS-24348:2014, Ophthalmic optics — Spectacle frames — Method for the simulation

dete

3

grredfor use withr att prescription tenses it s applicabte to frames at tire point of

H See Annex A for recommendations on the design of spectacle framesy

dned specifically to provide personal eye protection.

Normative references

following documents, in whole or in part, are normatively referenced in this docunj

105-A02, Textiles — Tests for colour fastness*— Part A02: Grey scale for assessing change

105-B02, Textiles — Tests for colour fastness — Part B0OZ2: Colour fastness to artificial ligh

11380, Optics-and optical instruments — Ophthalmic optics — Formers

11381, Optics and optical instruments — Ophthalmic optics — Screw threads

sale by the

punts, semi-

ess mounts and folding spectacle frames. It is also applicable to spectacle frarhes made from natural
orgahic materials.

to products

ent and are
For undated
es.

in colour

t: Xenon arc

~

of wear and

tiom of niicket Tetease from metal and combination Spectacte frames

Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 7998 and ISO 8624 and the
following apply.

31

spectacle frame model
spectacle frame produced to a common design, using the same materials (but not necessarily the same
pigmentation) and surface treatment

© ISO 2016 - All rights reserved
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3.2

natural organic material

material that has not been synthesized from other raw organic materials and, when processed, remains
essentially in its original state

Note 1 to entry: Processing in this case is defined as cutting, shaping, laminating, bonding, bending, polishing
and heating.

EXAMPLES Natural horn, bamboo and wood.

3.3
custom-made spectacle frame
spectacle frame made to special order for a named patient

EXAMPLE Spectacle frames specially manufactured for wearers with unusual facial characteristics.

4 Requirements

4.1 Genefal

The requirements applicable to different types of spectacle frames are gigen in Table 1. All spedtacle
frame types covered by this International Standard shall comply witl the requirements identified
as “general’] (g). Requirements marked “O” are optional, but can be required by legislation in fome
countries.

Table 1 — Requirements applicable to differenttypes of spectacle frames

Franje type Subclausea
421 | 422 | 423 | 424-\%3 | 44 | 45 | 46 | 47 | 48 | 49 | £10
rilé?ll;:tsss and semi-rimless g g 0 0 0 0 g g g g g 0
All other frapne typesb g g Q 0 g g g g g g g 0
Key
Frame type shall meet the requitiements of this subclause in order to comply with this Internatiopal
& Standard.
0 Compliance with this subclause is optional.
4.21 Copstruction
4.2.2 Geperal physiologieal compatibility
4.2.3 Nig¢kel release
4.2.4 Clinical evaluation
4.3 Mdastrement system
4.4 Dimensionattoterancesonnominatsize
4.5 Tolerance on screw threads
4.6 Dimensional stability at elevated temperature
4.7 Resistance to perspiration
4.8 Mechanical stability
49 Resistance to ignition
4.10 Resistance to optical radiation
a  Under European legislation, 4.2.1,4.2.2,4.2.3,4.2.4, 4.5, 4.6, 4.7, 4.8 and 4.9 cover some essential requirements.
b “All other frame types” include plastics and metal spectacle frames, including folding spectacle frames, that have a rim
that completely surrounds the lens periphery.

N
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4.2 Physiological compatibility

4.2.1 Construction

When tested under the inspection conditions given in 7.2, areas of the spectacle frame that can, either by
design or accident, come into contact with the wearer should be smooth, without sharp protuberances,
and all edges should be rounded.

4.2.2 General physiological compatibility

Spec
and for the purposes intended, they will not compromise the health (and safety) of tlie
riskg posed by substances leaking (migrating) from the device that might come into prolonged contact
with|the skin shall be reduced by the manufacturer to a practicable minimum and within the limits of
any gppropriate regulatory requirement. Special attention shall be given to substances thaft are known
to beallergenic, carcinogenic, mutagenic or toxic to reproduction.

NOTE1 The following list, which is given for information, provides examples of documentq that can be
examlined when checking the innocuousness of materials:

— gpecification of the materials used;
— dafety data sheets relating to the materials;

— information relating to the suitability of the materials for use:with food, in medical devices, or dther relevant
dpplications;

— information relating to investigations into the allergenic, carcinogenic, toxicological or mutagenic properties
f the materials, or their toxicity with regard to reproduction;

— information relating to ecotoxicological and other environmental investigations on the materigls.

NOTHE 2  Reactions can be generated by exeéssive pressure, for example, due to a poor fit on the face, chemical
irritation or allergy. Rare or idiosyncratic.réactions can occur to any material and indicate the|need for the
individual to avoid particular types of frames.

NOTE 3  Insome countries, specifi¢ material properties are mandatory.

4.2.3 Nickel release

Those parts of metal spectacle frames and those metal parts of combination spectacle frames that come
into direct and prglonged contact with the skin of the wearer shall not have a nickel rel¢ase greater
than|0,5 pg/cm2/week when tested in accordance with ISO/TS 24348 or, equivalently, EN 16128.

The parts tobe'tested shall include the following:

— the'front (rims, bridge and, if applicable, brace bar and any nasal bearing surfaces inclluding metal
mosé pads) excluding pad arms and lugs;

— the sides including metal collets, but excluding the joints and areas intended to be protected by
plastic end covers (tips);

— metal decorative trims, if fitted on the inside of plastic sides and plastic end covers.
See ISO/TS 24348 or, equivalently, EN 16128 for further details.
NOTE1 AnnexC provides brief information about European requirements and legislation.

NOTE 2  If only indicative information on the extent of nickel release is required, such information can be
obtained by performing one of the tests specified in CEN/CR 12471. See NOTE 2 of Annex C.

© IS0 2016 - All rights reserved 3
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4.2.4 Clinical evaluation

If a spectacle frame is manufactured using materials (e.g. plastics, alloys, coatings or pigments) not
previously used in spectacle frame manufacture, the clinical evaluation shall be made according to the
appropriate International Standard(s), either using the spectacle frame itself or using studies where the
identical material is used in other medical devices.

4.3 Measurement system

The stated nominal dimensions of the spectacle frame shall be in accordance with the measuring
system specified in ISO 8624.

4.4 Dimensional tolerances on nominal size

When meagured with a linear measuring device that is accurate to at least 0,1 mm,‘\the following
tolerances shall apply to the marked dimensions of the unglazed spectacle frame using the boxed lens
measurement method described in ISO 8624:

a) horizontal boxed lens size: +0,5 mm;
b) distanc¢ between lenses: +0,5 mm;
c) overall length of side: #2,0 mm.

To improve fthe accuracy of measurement of overall length of side,it is recommended that the dr;tp be
physically gtraightened. Sinuosity in the intended vertical plane, or pronounced curvature in the
intended hqgrizontal plane in the part of the side before the*¢arbend, should be ignored. The overall
length of side should be taken as the length of the straightline between the dowel screw and the end of
the side. Gentle bowing of the side to go round the width;of the head should be straightened. For pides

without a hinged joint, the side should be held open at (90_2 )° to the front or to that part of the side¢ that

is attached to the front, and the length is measuxred from the end of the side to the front, minus 10|mm.
See ISO 8624#:2011, Figures 2 and 3 for an illustration of overall length of side.

To simplify the edging of lenses for any single frame model, tighter tolerances in the lens aperture size
from one frame to another of the samémnominal size may be a matter of agreement between supplier
and purchager.

4.5 Tolenance on screw threads

The toleranges on the scréw/threads used in the spectacle frame shall conform to ISO 11381.

4.6 Dimensionalstability at elevated temperature

When the spectacle frame with test lenses fitted is tested in accordance with 8.2, the distance betyveen
the tips of theZsides shall not alter by more than +6 mm or =12 mm. For small spectacle frames where
the tip of the side is less than 100 mm from the back plane of the front, these tolerances are reduced to
+5 mm or -10 mm.

4.7 Resistance to perspiration

When the spectacle frame is tested in accordance with 8.3, there shall be

a) no spotting or colour change (except for loss of gloss on surface) anywhere on the frame, excluding
joints and screws, after testing for 8 h, and

b) no corrosion, surface degradation or separation of any coating layer on the parts liable to come into
prolonged contact with the skin during wear, i.e. the insides of the sides, bottom and lower parts of
the rim and the inside of the bridge, after testing for a total of 24 h.

4 © IS0 2016 - All rights reserved
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Such defects shall be visible under the inspection conditions described in 7.2.

If the spectacle frame is made from natural materials and the manufacturer recommends a cream or
wax for its maintenance, then, before testing, the frame(s) shall be prepared with this cream or wax in
accordance with the manufacturer’s instructions. At the end of the test, if the frame fails to meet this
requirement when checked for colour change or surface degradation, use the cream or wax and wait
for one day before checking again for colour change or surface degradation. If the frame has recovered
its original appearance, the spectacle frame is considered to have passed the test; if the frame remains
discoloured, the frame is considered to have failed the test.

4.8 Mechanical stability

4.8.1 Bridge deformation
Wheh tested in accordance with 8.4, the spectacle frame with the test lenses fitted shall nof

a) {fracture or crack at any point, or

etween the boxed centres of the spectacle frame, i.e. the residualhdeformation, x, shall not exceed

b) }e permanently deformed from its original configuration by more-than 2 % of the|distance, c,
,02c (see Figure 1).

C
+ p 3
2~| /
[~o! /7\4
N d
1 DS ) | v
S S—aa >
— \\$:;:A-/
Key
1  d4nnular clamp
2 pressure peg
3 g¢riginal position
4  1yesidual deformation, x

Figure 1 — Permanent deformation of bridge

4.8.2 Lens retention characteristics

The spectacle frame shall be considered to demonstrate acceptable lens retention characteristics fif,
when tested in accordance with 8.4, neither test lens is dislodged wholly or partially from its original
location in the groove or mount.

4.8.3 Endurance
When tested in accordance with 8.5, the spectacle frame with the test lenses fitted shall not
a) fracture at any point,

b) be permanently deformed from its original position by more than 5 mm after 500 cycles,

© IS0 2016 - All rights reserved 5
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c) require more than light finger pressure to open and close the sides (except for frames fitted with
sprung joints), or

d) have a side that closes under its own weight at any point in the opening/closing cycle (for frames
not fitted with sprung joints), or for sides fitted with sprung joints, the side shall still support its
weight in the open position (i.e. opened to the fullest natural extent without activating the spring
mechanism).

4.9 Resistance to ignition

When the spectacle frame is tested in accordance with 8.6, there shall be no continued combustion

after withdifawal of the test rod.

4.10 ResiTance to optical radiation

When tested in accordance with 8.7, there shall be no

a) colour dhange greater than grade 3 on the grey scale in ISO 105-A02, or

b) loss of lfistre on bright surfaces,

when comps

5 Select

5.1 Gene

The minimy
model shall
representat
described in

In some re
requiremen
Internationd
chosen mea

that the compliance of the spectacle frame model continues throughout its duration of supply, an

only at its fi

5.2 Testi}

For metal a
and shall be

ired with an untested sample under the inspection condition’s described in 7.2.

on of test samples

ral

m level of conformity testing requires thdt’two test specimens of each spectacle f
be selected at random. These specimens shall be selected by the manufacturer
ve, and shall be identified as test sample 1 and test sample 2. They shall be condition
Clause 6 before testing as described;in Clauses 7 and 8.

oions, local legislation requires’a spectacle frame model to comply with regul
[s throughout the duration\of its supply to the market. When compliance with
11 Standard is claimed, thé manufacturer or its representative has the responsibility, b
hs, for example use of ISO 13485, ISO 14971 and/or this International Standard, to e

st launch on the.market.

ng for nickelrelease

hd combination spectacle frames, two additional test samples shall be selected at rar
conditioned and tested as specified in ISO/TS 24348 or, equivalently, EN 16128.

rame
r its
bd as

htory
this
7 any
sure
d not

idom

5.3 Changein spectacle frame model

If a range of spectacle frame models is made from the same material(s), following the same
manufacturing procedures, including surface treatments, it is acceptable to perform, from Table 2, test
sequences 4 (see 8.3), 8 (see 8.6) and, if required, 9 (see 8.7) and/or 10 on only one of the spectacle
frame models.

6 Preparation and conditioning of test samples

6.1 Testlenses

Prior to testing for the requirements described in 4.6 to 4.10, test samples 1 and 2 shall be fitted with a
pair of suitable test lenses.

6 © IS0 2016 - All rights reserved
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The test lenses shall preferably be supplied or specified by the manufacturer. If these are not supplied
or specified, then the following types shall be used depending upon the type of spectacle frame:

a) forrimless frames, organic lenses of polycarbonate with a vertex power of (0,00 + 0,25) D, a centre
thickness of (2,00 £ 0,2) mm and a radius of curvature of the concave surface of (90 + 10) mm;

b) for semi-rimless frames, organic lenses of allyl diglycol carbonatel) or polycarbonate with a vertex
power of (0,00 = 0,25) D, a centre thickness of (2,00 £ 0,2) mm and a radius of curvature of the
concave surface of (90 * 10) mm;

c) for all other frame types, including folding and all rimmed spectacles, either organic lenses as in b),
arsilicate g]qcc with a vertex power of (ﬂ,ﬂﬂ + ﬂ?’-‘x) D _a centre thickness of (7 25+ 0 7';) mm and a

fadius of curvature of the concave surface of (100 + 20) mm.

For 4ll test samples, these test lenses shall be edged either in accordance with the’mapufacturer’s
electironic instructions or with a digitally controlled edging machine that uses thee‘tracing|made of the
individual test sample or, where appropriate, using a mechanical former in accordance with ISO 11380.

The bevel angle of the edged lens shall be (120 f§)° for spectacle frames featuring a rim with a groove.

6.2 | Sample conditioning and test conditions

Immegdiately before starting the series of tests, the test samplé€s'shall be conditioned for at least 4 h at
an ainbient temperature of (23 * 5) °C, in the condition as recéived from the manufacturey or supplier,
withput prior realignment, adjustment or lubrication.

Carry out the testing in an atmosphere maintained witliin the same temperature range.

7 Testing, inspection and compliance

7.1 | Testing

The testing shall be carried out with the conditioned test samples (see 6.2) in the sequence|specified in
Tablé¢ 2 at an ambient temperature.of (23 £ 5) °C.

Table 2 — Sequence of testing

dentification oft€st Riggg;:;':nt Tslsl:’rcl;:;l;gd Sequence | Sample 1 | Sample 2 rl:llcel;i:e
samples
Congtruction 4.2.1 4.2.1 1 *
Dimé¢nsional-telerance 4.3,4.4 4.4 2 *
Dim¢nsional stability 4.6 8.2 3 *
Resistance to perspiration 4.7 8.3 4 *
Bridge deformation 4.8.1 8.4 5 *
Lens retention 4.8.2 8.4 6 *
Endurance 4.8.3 8.5 7 *
*  Indicates that the test shall be applied.
a  Thistestis optional.
b This testis alegal requirement in some countries.

1) Atrade name for this polymeris CR 39. 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.

© IS0 2016 - All rights reserved 7
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Table 2 (continued)

e . Requirement | Test method Nickel
Identification of test Sequence | Sample 1 | Sample 2 | release
subclause subclause
samples
Resistance to ignition 49 8.6 8 *
Resistance to optical radiation 4.10 8.7 9 *a
. ISO/TS 24348 b

Nickel release 4.2.3 or EN 16128 10
*  Indicates that the test shall be applied.
a  This test [soptionat:
b This test|s alegal requirement in some countries.

7.2 Inspection and examination

Where visugl inspection is required, the inspection and examination of test samples’shall be cafried
out, without the aid of a magnifying lens, by an observer with a visual acuity of atleast 1,0, when t¢sted
using optotypes conforming to ISO 8596. Any visual correction required for, the observation distance
shall be worjn.

During the ¢xamination, expose the test specimen to an illuminance o1 000 Ix to 2 000 Ix and ¢arry
out the inspgction against a matt black background.

7.3 Compliance

=
D
n

If all test samples of the spectacle frame model pass the tests specified in Table 1 and listed in Tab
the product|shall be deemed to comply with this International Standard (see Figure 2).

8 © IS0 2016 - All rights reserved
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Test two samples

Both samples
pass their
listed tests

One sample fails
any single test
while the other
sample passes
all listed tests

Y

A

Both samples
fail a test

If eit
samy
faile
to co

Test an additional sample in the failed
test and subsequent tests

Yes

Acceptable

Figure 2 — Flow chart for compliance, excluding testing for nickel release

her sample 1.er)sample 2 fails any one of the tests in the complete test sequence, a
le shall be.used to repeat the test that was failed. If this additional sample passes th
] test and subsequent tests specified in Table 1 and listed in Table 2, the product shal

This sample passes the
test

No

Not acceptable

nh additional
e previously
| be deemed

mply_with this International Standard. If one or more tests in the sequence result iy failure, the

productshall be deemed not to comply with this International Standard.
If thmmmmmmWo additional

samples shall be tested and the product shall be deemed not to comply with this International Standard.

In the case of non-compliance, this Clause does not preclude resubmitting the frame for testing after

improvements have been made to its design or manufacture.

8 Test methods

8.1

General

The test methods described are reference test methods. Variations or alternatives may be used
provided their results can be shown to be equivalent to those of the relevant reference method. In case
of dispute, the result obtained with the reference method shall have precedence.

© ISO
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8.2 Test for dimensional stability at elevated temperature

8.2.1 Apparatus

8.2.1.1 Oven, capable of producing the test temperature of (55 + 5) °C.

8.2.1.2 Flat plate, of glass or metal, mounted in the oven (8.2.1.1) either on, or parallel to, the base of
the chamber.

near measuring device, having a measuring accuracy of atleast 0,5 mm

8.2.1.3 Li
8.2.2 Pro
8.2.2.1 At

the sides op
without acti
measuring d

8.2.2.2 Bgqg

Place the te
top edge of
plate in the

8.2.23 W

appropriate

After this p¢
atleast 2 h g
in8.2.2.1.R

8.3 Test for resistance to perspiration

8.3.1 App
8.3.1.1 Oy

8.3.1.2 Cd
of being cloq

cedure

an ambient temperature of (23 + 5) °C, take test sample 1, with test lenses fitted and
en to the fullest extent (for frames with sprung joints, opened to the fullest natural e
vating the spring mechanism), and measure the distance between the side tips usin
evice (8.2.1.3). Record this measurement as the pre-heating value, /.

fore commencing the test, stabilize the oven (8.2.1.1) at the test'temperature of (55 £ 5

bt sample on the plate (8.2.1.2), with the sides still open{to‘the fullest extent, and wit
'he front and the top edge of the sides resting on the plate surface. Place the sample o
bven, and ensure that the sample does not touch othérsamples or the oven wall.

+5 min

setting, leave it undisturbed at the test temperature for a further2h . .

briod, remove the test sample, still on, the plate, from the oven. Allow to cool for a peri
t (23 £ 5) °C and repeat the measurément of the distance between the side tips as desc
bcord this measurement as the post-heating value, /1, and calculate the difference, I -

aratus and reagents
en, capable of{pyoducing the test temperature of (55 = 5) °C.

ntainer of glass or inert plastic, measuring at least 200 mm across and 90 mm high, caj
ed.

8.3.1.3 Volumetric flask 11 gauged to class A

with
xtent
o the

°C.

h the
n the

hen the test sample has reached the test temperature after approximately 15 min at the

od of

ribed
0-

bable

8.3.1.4 Water, conforming to grade 3 of ISO 3696.

8.3.1.5 Artificial sweat solution, comprised of the following:

a) lacticacid, p = 1,21 g/ml, >85 % purity;
b) sodium chloride (analytical reagent purity, 299 %);
Impurities
1) Pb:<0,001 0 %;
2) Fe:<0,001 0 %;
10 © ISO 2016 - All rights reserved
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3) Br:<0,020 0 %;
4) 1:<0,010 0 %;
c) water, conforming to grade 3 of ISO 3696.

Using suitable containers, weigh (50 + 0,1) g of lactic acid and (100 + 0,1) g of sodium chloride and
dissolve in 900 ml of water. Using the flask (8.3.1.3), make up to 11 with water.

8.3.1.6 Frame supports, of glass or inert plastic, fitted in the container so that the sample(s) are held
above the artificial sweat solution (see Figure B.1). The supports may be designed so as to hold several

each other.

samyp

8.3.2

8.3.2
mini]
12 m

Place
fulle
thes
Ensu

Closg

8.3.2
with

8.3.2

] i ] A | 1 £l idala H | L atlb-Jlasit 1l £laal 4 r's 4 14
ICS SUAURACTU UlIIvL dUUVUe dIIUuIc, UL 5IUT U‘y SIULC, Ul UULILL, DUl vwitlituut UCllls I CUIILAdUU VVIL

.1 Cover the base of the container (8.3.1.2) with the artificial sweat)solution (¢

3.1.5) to a

mum depth of 10 mm so that the lowest part of the (lowest, if stacked) frame shall be ot less than

m above the solution.

test sample 1, fitted with the test lenses, on the supports (8¢3.1.6), with the sides

open to the

5t extent (for frames with sprung hinges, opened to the fullest'natural extent without activating

pring mechanism), and with the bottom edges of the sidesresting on the supports (seg
re that the spectacle frame does not touch other samples_.or‘the container walls.

the container, place it in the oven (8.3.1.1) and maintain at (55 + 5) °C.

.2 After 8 h £ 30 min, remove each sample and immediately wash with water (3
but rubbing, using a soft cloth.

.3 Within 30 min, examine each test sample without the aid of magnification under th

Figure B.1).

8.3.1.4). Dry

e inspection

condjiitions described in 7.2. By comparison with an identical untested spectacle frame, check for and

recoi

8.3.2
of (5
the s

8.3.2
conty
with

d any spots or change in colour.

.4 Replace the test sampléson the supports, close the container and maintain the test
b + 5) °C for a further 16-h-+ 30 min. After completion of this second period, remove, c
hmples as described in8.3.2.2.

.5 Within 30-min, examine those areas of each sample which are liable to come int
ict with the skin of the wearer under the inspection conditions described in 7.2. By
an identicab-intested spectacle frame, check for and record any corrosion, surface de

femperature
ean and dry

0 prolonged
comparison
bradation or

separation of;any coating layer.

8.4

Bridge deformation and lens retention test

8.4.1 Apparatus

See Figure 3.

The test apparatus consists of a vertically operating annular clamp, a downward-operating pressure
peg and a measuring device. The annular clamp shall be capable of holding the test sample without
twist or slip and have a diameter of (25 * 2) mm, with two contact surfaces, E1 and E, made of a firm
elastic material (e.g. polyamide). The downward-operating pressure peg (see Figure 3, key item 5) shall
have a diameter of (10 * 1) mm with an almost hemispherical contact surface. The clamping surfaces
can be separated at least 10 mm on either side of a horizontal line going through the apparatus and the
pressure peg can travel from at least 10 mm above the horizontal line to not more than 8 mm below.
To accommodate frames with a significant face form angle, the annular clamp shall also be capable
of rotating about a horizontal axis so that the axis of the pressure peg remains perpendicular to the

© IS0 2016 - All rights reserved 11
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plane of the unclamped lens at its boxed centre. The distance between the clamp and pressure peg is
adjustable. The apparatus includes a linear measuring device that is accurate to at least 0,1 mm.

Dimensions in millimetres

210)*1

Key

1  measuring device

2 annular ¢lamp

3 directior] and point of application of force (maximunr5 N)
4  travelling ring

5 pressurepeg

Figure’3 — Bridge deformation test

8.4.2 Progedure

8.4.2.1 Mount test saniple 2 on the device with the sides of the test sample extended and with the
front of the fest sample downwards. Clamp the sample within 2 mm of the boxed centre of one lenq (see

Figure 3).

Lower the gressure peg so that it rests on the back surface of the unclamped lens within 2 mm pf its
boxed centre, ensuring that there is no movement of the lens. Record this as the starting position.

Then move the pressure peg downwards slowly and smoothly, increasing the force until the first of
either of the following criteria is reached:

a) amaximum force of 5 N;

b) adistance equal to (10 + 1) % of the boxed centre distance, c (see ISO 8624).

8.4.2.2 If the maximum force of 5 N is insufficient to displace the pressure peg over the distance
specified in 8.4.2.1 b), continue the test but record the displacement that was attained.

Retain the initial displacement for 5 s, then return the pressure peg to its starting position. After a
relaxation period of 20 s, lower the pressure peg again until it just rests on the lens.

12 © IS0 2016 - All rights reserved
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8.4.2.3 Determine, in millimetres, the movement, x, of the pressure peg from the starting position and
calculate the percentage deformation using the following formula. Check that the spectacle frame shows
no fracture.

f=2x100

c

where

f  isthe percentage deformation;

X

d

8.4.2

is the movement of the pressure peg;

is the boxed centre distance.

.4 Using the inspection conditions described in 7.2, check that neither testlens has be

whollly or partially from its original location in the groove or mount.

8.5

8.5.1

The

rest
key i
a thi

The |
horiZ

Endurance test

Apparatus

fest apparatus consists of two clamping devices mountéd on universal joints, which
ain the sides (see Figures B.2 and B.3), and a horizontalbar forming a bridge support (
fem 2). The bridge support has a triangular cross-section, enclosing an angle of 30° + 2
kness at the top of (12 £ 1) mm with the upper edge approximately radiused.

positions of the clamps and bridge support;.félative to each other, are adjustable by at
ontally and vertically.

bn dislodged

are used to

see Figure 4,
" and having

east 40 mm

The @iniversal joints shall not restrict the-angular movement of the sides. The clamping poinit, defined as

the e
of th

The
univ

dge of the clamp nearest the dowelscrew centre, shall be (55 + 1) mm from the centre
e universal joint.

ppparatus is capable of continuously and smoothly imparting a cyclical motion td
brsal joints:

ata

own (30 £ 0,5) mm;
ut (60 + 1,0) mim;
p (30 £ 0,5 mm;

ate ef£.40 cycles/min, with the other clamped side remaining fixed, except for the fl

universaljoint.

of the pivot

one of the

bxure of the

For testing in frame development, manufacturers may modify the test equipment so that either the
right or the left side is subject to the cyclical motion, the other remaining fixed.

© ISO

2016 - All rights reserved

13


https://standardsiso.com/api/?name=808a1691c8c1bd7d97b7449e364cea90

ISO 12870

:2016(E)

Key

1  vertical qupport with slot to facilitate height adjustment

2 horizontpl bar, located through a slot in the vertical support

Figure 4 — Detail of adjustable bridge support for endurance test fig

8.5.2 Proredure

8.5.2.1 Belfore mounting test sample 2 on the test apparatus, establisly the clamping and meastring

points.

Except for qurl sides, ensure that the sides are clamped at a distance from the dowel-screw centre

equivalent tp 70 % of the overall side length +1 mm. Each measuring point shall be (15 * 1) mm n¢arer

to the dowe] screw than the clamping point.

For curl sidgs, ensure that the clamping points are (3¢™*1) mm nearer to the dowel screw than the

junction betiween curl and the rigid side. Each measuring point shall be (10 + 1) mm nearer to the dowel

screw than the clamping point.

8.5.2.2 Bedfore testing, open the sides of the spectacle frame to the fullest extent, without tension, and

measure the distance between the sides at the pre-determined measuring points. Record this distande, d.

Mount the spectacle frame on the test device and ensure the following:

a) that thg rotating clamp (see Figure B.2, key item 5) is on the same plane as the fixed clamp (see
Figure B.2, key item 4) and’that it is positioned at the nearest point of its rotation towardp the
fixed clamp;

b) thatthelbridge of the'spectacle frame is freely supported on the bridge support (see Figure B.4, key
item 6, $ee also.Eigure 4);

c) that thq horizontal relationship between the fixed clamp (see Figure B.2, key item 4), the bridge
supportl (see Figure B.2, key item 6), and the rotating clamp (see Figure B.2, key item 5) are|[such
that the spectacte frame can be mounted with stdes fuily open, but ot Under tensiomn, and with the
bridge support midway between the clamps;

d) that the height of the bridge support is adjusted so as to ensure that the sides are in line with the
axis of the clamps and parallel to the base of the device;

e) thatthe sides are clamped within 1 mm of the calculated clamping point;

f) thatthe lockscrew (see Figure B.3, key item 5) is loosened to allow the fixed clamp to align with the
inward angle of drop of the side, and then re-tightened;

g) thatthe revolution counter is set to zero.

14 © IS0 2016 - All rights reserved


https://standardsiso.com/api/?name=808a1691c8c1bd7d97b7449e364cea90

IS0 12870:2016(E)

8.5.2.3 With the test sample, fitted with the test lenses, in position, set the apparatus in motion,

subjecting the sample to the cyclical rotating movement described in 8.5.1 for a total of (500 *(1)) cycles.

After the 500 cycles have been completed, stop the motion and remove the sample from the apparatus.
Measure the distance between the sides at the measuring point and record the distance, d, in
millimetres. Check that the difference between di and d2 does not exceed 5 mm.

Under the inspection conditions described in 7.2, inspect the spectacle frame for fractures, cracks or
change in side movement (see 4.8.3).

8.6
8.6.1

8.6.1
perp

8.6.1
8.6.1
8.6.1
8.6.2

8.6.2
(650
a dis
verti

Test for resistance to ignition

Apparatus

.1 Steel rod, (300 * 3) mm long and 6 mm in nominal diameter, with end\faces that
endicular to the longitudinal axis.

.2 Heat source.

.3 Thermocouple and temperature-indicating devices.

.4 Timer, capable of measuring an elapsed time of 10;s with an uncertainty no greatel
Procedure

.1 Heat one end of the steel rod (8.6.1.1)7over a length of at least 50 mm to a ten
+ 20) °C. Measure the temperature of therod by means of the thermocouple (8.6.1.3]
tance of (20 £ 1) mm from the heated*end of the rod. Press the heated face of the rod|
cally with the heated end downwards)against the surface of test sample 1 (the contac

equal to the weight of the rod) for a period of (5 + 0,5) s, then remove the rod.

Repqg

8.6.2
of th

8.7
8.7.1

8.7.1

at this test on each separate component of test sample 1.

.2 Carry outa visualinspection during the test to establish whether there is continued
e test sample after removal of the rod.

Test for resistance to optical radiation
Apparatus

., Xenon radiation apparatus, either

are flat and

rthan +0,1 s.

nperature of
attached at
(positioned
F force being

combustion

a) specific xenon radiation apparatus, incorporating an ozone-free high-pressure xenon lamp with a
nominal power of 450 W, stabilized at a lamp current of (25 + 0,2) A, or

b) any commercially available xenon radiation apparatus.

New

lamps shall be burnt in for at least 150 h before use.

NOTE Suitable lamps are XB0O-450 OFR and CSX-450 OFR.2)

8.7.1.2 Standard blue-scale radiation exposure medium, complying with ISO 105-B02.

2) XBO0-450 OFR and CSX-450 OFR 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 SO of

these

© ISO

products. Equivalent products may be used if they can be shown to lead to the same results.
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8.7.1.3 UV-B transmitting filter, transmitting wavelengths above a cut-off at 270 nm.
8.7.2 Procedure

8.7.2.1 Place the UV-B filter (8.7.1.3) in the radiation apparatus [8.7.1.1 a) or b)] to shield the test
sample from shorter wavelengths. Before submitting test sample 2 to the test, cut the sample into
two parts at approximately the middle of the bridge. Retain one part to serve as a control for colour
comparison purposes. On the other part, separate the spectacle side from its front. Expose the front
surface of the front and the outside surface of the side to xenon radiation as specified in 8.7.2.2. Carry out
the determination with the test equipment operating at a temperature of (23 = 5) °C.

Forced ventjlation is necessary to maintain the temperature within the specified range.

8.7.2.2 0y
a)

e of the following two procedures shall be followed:

Place th|
Expose
measur
of incid

1a)].
mm
ingle

at/those part(s) of test sample 2 used for testing in the xenon radiation apparatus [8.7.1}
the sample for (25 * 0,1) h to radiation from the xenon lamp at a distance'of (300 + 10
bd from the axis of the lamp to the nearest point on the test sample(s). Ensure that the
ence of the radiation on the sample’s external surface is essentially perpendicular.

b) Place t}
togethe
and the
exposul

jat part of test sample 2 used for testing in the xenon radiation apparatus [8.7.1.]1 b)],
' with the appropriate blue-scale radiation exposure mediun (8.7.1.2). Submit each sample
blue-scale radiation exposure medium to xenon radiation until grade 4 of the blue-scale
e medium is bleached to stage 4,5 of the grey scale. See\ISO 105-B02.

8.7.2.3 Sw
7.2, ignoring
control sam

fitch off the radiation, remove each sample and<inspect under the conditions describ
F any changes adjacent to the cut surface at the\bridge. Compare the exposed sample t
ble and record as a failure if the exposed sample displays any of the changes specified in

ed in
D the
4.10.

9 Marking
Spectacle frfames shall be marked with theminimum information given in Table 3 at the locafions
indicated.
Table-3 — Marking of spectacle frames

Marking Location
Identificatioh of manufacturernor his/her agent or supplier Not specified
Model identiffication Not specified
Colour identjfication Not specified
Horizontal bjoxed lens size with box symbol O On the front, whenever practicable
Distance between lenses On the front, whenever practicable

NOTE1 Alld

the frame.

imensions used are given in ISO 8624.

NOTE 2 Marking of horizontal boxed lens size and distance between lenses is optional for three-piece rimless mounts.

NOTE 3 National legislation in some countries can require additional information, e.g. country of origin, to be marked on

16
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Marking Location

Overall length of side On the side

Specified order of marking of the dimensions of the front:

50 [] 20

Horizontal boxed lens size

Box symbol

Distance between lenses

NOTE 1 All dimensions used are given in ISO 8624.
NOTE 2 Marking of horizontal boxed lens size and distance between lenses is optional for three-piece rimle

NOTE 3 National legislation in some countries can require additional information, ezg:eountry of origin, to
the ffame.

kS mounts.

be marked on

10 Additional information to be supplied by the ntanufacturer or other g
plaging the product on the market

10.1| The manufacturer, or his/her agent or supplier.'shall make available, with the speqd
information on particular processing conditions that can be required when fitting lenses or n
the spectacle frame for adjustment purposes.

10.2| The following information shall be made available in catalogues.

Range available (sizes and colours) ineluding other side lengths available.

10.3| The following informationsshall be made available upon request:

a)
b)
c)
d)
e)

10.4 —tegistatiom i some coumntries canm require that, for spectacte frammes importedimtoth

yertical boxed lens size ([dimension shown in ISO 8624);
ridge width (dimenSion shown in [SO 8624);

Iridge height (dimension shown in ISO 8624);

effective didmeter (dimension shown in ISO 8624);

3 list af-components that are available separately.

erson

tacle frame,
hanipulating

se countries

where the manufacturer does not have a registered place of business, the packaging or labelling shall
state the name and address of the authorized representative.

10.5 Legislation in some countries can require that, for spectacle frames intended for children younger
than 36 months, warnings be provided regarding the possibility of parts becoming detached or an
asphyxiation hazard.

NOTE

on the safety of toys and EN 71-1.

© ISO 2016 - All rights reserved
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10.6 Legislation in some countries can require that, for example, for spectacle frames fitted with
headbands that help retain the spectacles in the correct position in front of the eyes, the headband shall
not be capable of causing a strangulation hazard.

NOTE See, for example, Directive 2009/48/EC of the European Parliament and of the Council of 18 June 2009

on the safety

of toys, and EN 14682.

11 Reference to this International Standard

If the manufacturer or supplier claims compliance with this International Standard, reference shall

be made towmmmwm
[SO 12870 ofn the frame is optional.

Any claim

the type of
[SO 12870:2
equivalently

for compliance with subclauses of this International Standard which are 6ptiong
frame (e.g. 4.10) shall be accompanied by a reference to this International\Standar
016, and if the requirement in 4.2.3 (nickel release) applies, a reference todSO/ TS 2434
, EN 16128.

rking

] for
], i.e.
18 or,

18
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Annex A
(informative)

Recommendations for the design of spectacle frames

Design considerations

The
pres
prold
this |

A2

As W
also
posit
accej

The {
catall

— 1naterials of the principal components, for example, type of plastic and whether it has

q

— flor metal frames, the type of plating and"'whether it has a protective coating.

A3

The
each
orin

A4

In or]
inaf

pectacle frame should be designed to provide secure placement and retention of the’l
‘'ribed position relative to the eyes, and should be capable of being worn witheut dij
nged periods. It is therefore necessary that, in addition to meeting the requirenients
nternational Standard, the spectacle frame have the following capabilities:

Materials

ell as being sufficiently stable to meet the requirements of Clause 4, the materials
pallow for professional adjustment at final fitting and should retain both their shape
ion when worn. Materials should also resist degradationwell enough to make the spe
btable for use over a reasonable period.

ollowing information can be made available, either,in documentation accompanying t
0gues or upon request:

oating;

Assembly

method of assembly should/ensure that unintentional separation of the various comp
other (e.g. separation.of-sides from fronts or trims from fronts) cannot occur either d
normal wear.

Range of$Sizes and facility for adjustment

der to proyide a comfortable fit on a wide range of wearers, the spectacle frame should
ninimum of two lens sizes, each in a minimum of two bridge widths.

enses in the
comfort for
rontained in

used should
and relative
rtacle frame

he frame, in

A protective

bnents from
hring fitting

be available

Apar

t‘ffom the general need for adjustment identified in A.2, it should be possible to v

hry the side

length on any given front. A minimum of three side lengths should be achievable, with a 5 mm difference
between each, by, for example, shortening the side tips or by replacing the whole side.

A5

Mass

It is recommended that the mass of the unglazed spectacle frame not exceed 32 g.

© ISO
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A.6 Contact areas

Areas intended as bearing surfaces should generally be as large as possible. In the case of pads and
nasal bearing areas, it is recommended that the total area be the following:

atleast

a)
b) atleast

200 mm? for a spectacle frame weighing up to 25 g;

250 mm?Z for a spectacle frame weighing over 25 g.

Security on wearing can, in part, be provided by lateral pressure on the head. The elasticity of both
front and sides should therefore be durable and contact surfaces should be as large as possible.

A.7 Spru

The spring
identical def
position wh

A.8 Symimetry of spectacle frame

In a mirror-
length shou

A.9 C(lain

A.9.1 Gen

If the framd
used shall c

A.9.2

principal components of metal or combination spectacle frame

rims, bridgg

NOTE Fd
sides and/or

A9.3

non-principal components of metal or combination spectacle frame

all compone

ng joints

fension of sprung joints should be similar on both sides when the sides are subject
lection. The spring tensions should become active immediately at the side tip\in the we
b1 the side is deflected out of its starting position.

symmetric spectacle frame design, the let-back of side, the angle of side and the overal
d be the same.

ns for material composition

eral

is claimed to be manufactured from rolled-gold or titanium material, then the matg
pmply with the following definitions.

lugs, sides and metal nese-pads

r a frame of which the.front is made of plastics materials, but the sides and/or lugs of met3
ugs are regarded as\principal components.

ntsofithe spectacle frame that are not principal components

non—priacinal oo

ed to
hring

side

rials

1, the

NOTE Ty

ders,

washers, bushings, nuts of screw assemblies, dowel pins, plastics nose pads, plastics coverings, plastics inner

winding and
A9.4

rolled-gold

cores of curl sides.

spectacle frame

frame of which each of the principal metal components is made of a material with a rolled-gold covering

A9.5

rolled-gold

20

covering
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covering achieved using a method by which a layer of gold alloy is bonded to a sheet or bar of base
metal, the whole then being subjected to reduction by rolling

NOTE1 Adapted from ISO 3160-1:1998, 3.1.

NOTE 2  The proportion of gold is designated by its nominal thickness, in micrometres, and by the fineness
of the gold alloy covering the base metal, for example, 40 pm nominal thickness of 500 fineness gold alloy. In
accordance with I1SO 3160-1, the range of nominal thicknesses, in micrometres, are 5 pm, 10 um, 20 pm, 40 pm,
80 pm, 100 pm and 120 pm, with a tolerance of =20 %, and the fineness is defined as the proportion of pure gold
contained in the gold alloy, normally expressed in thousandths (41,67 thousandths = 1 carat).

NOTE 3  To clarify that the frame is made from rolled-gold material, the initials L or RG can also be marked on
the fifame.

A.9.6
titanium spectacle frame

framle of which each of the principal metal components is made of an alloy containing at least 70 %
titanfium by mass

A.9.7
pure titanium spectacle frame

frame of which each of the principal metal components is.made of an alloy containing at least 90 %
titanfium by mass

© IS0 2016 - All rights reserved 21
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