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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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INTERNATIONAL STANDARD

ISO 12311:2023(E)

Personal protective equipment — Test methods for
sunglasses and related eyewear

1 Scope

This document specifies reference's test methods for determining the properties of sunglasses given in

ISO
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cons
unda

ISO 1
ISO 3
ISO 4
ISO §

1S0/
meas

Fort
ISO 4
— 1
— 1

4 ]
The {

test methods can be used if proven to be equivalent.

ormative references

following documents are referred to in the text in such a way that-some or all of t
fitutes requirements of this document. For dated references, only~the edition cited
ted references, the latest edition of the referenced document (including any amendme

042, Laboratory glassware — One-mark volumetric flasks

696, Water for analytical laboratory use — Specification.and test methods

007, Personal protective equipment — Eye and face protection — Vocabulary
624, Ophthalmic optics — Spectacle frames — Meuasuring system and vocabulary

EC Guide 98-3, Uncertainty of measuremént — Part 3: Guide to the expression of uf
urement (GUM:1995)

Terms and definitions

he purposes of this documeht, the terms and definitions given in ISO 4007 and ISO 867

nd IEC maintain terminelogical databases for use in standardization at the following z

SO Online browsingplatform: available at https://www.iso.org/obp

EC Electropedia‘ available at https://www.electropedia.org/

Prerequisites

heir content
applies. For
hts) applies.

certainty in

4 apply.

ddresses:

ollewing parameters shall be specified prior to testing [see ISO 12312 (all parts)]:

— the number of test samples;

— test sample preparation;

— any conditioning prior to testing;

— characteristics to be assessed subjectively (if appropriate);

— pass/fail criteria.
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5 General test requirements

Unless otherwise specified, the values stated in this document are expressed as nominal values. Except
for temperature limits, values which are not stated as maxima or minima shall be subject to a tolerance
of £5 %. Unless otherwise specified, the ambient temperature for testing shall be between 16 °C and
32 °C. Where other temperature limits are specified, they shall be subject to an accuracy of +2 °C.
Relative humidity shall be maintained at (50 = 20) %.

Unless otherwise specified, the filters shall be tested at the reference points as defined in ISO 4007.

6 Test

athodc formachanical nranartiac
p Qv y LU

6.1 Testmethod for frame deformation and filter retention

6.1.1 Principle

This proced
6.1.2 App

6.1.2.1 Oy
pressure pe

6.1.2.2 Ar
twist or slip
of a firm ela
least 10 mn{
with a signi
axis so that
unclamped

6.1.2.3 Pr
diameter of]
capable of t
horizontal d
in a guiding

6.1.2.4 M({
pressure pe

Pal
TTITOUOTLY T recrnonrcor PeTrercy

re tests the ability of the complete sunglass to resist deformation and to retain the filters.

aratus

rerall scheme, the test apparatus consists of an annular clamp, a downward-oper
b and a measuring device. See Figure 1.

inular clamp, (see Figure 1, key item 2) shall be cdpable of holding the test sample wit

ating

hout

and have an outside diameter of (25 * 2) mm, with two contact surfaces, E; and E,, inade

stic material (e.g. polyamide). The clamping surfaces shall be capable of being separat]

on either side of a horizontal line going.through the apparatus. To accommodate fr
icant face form angle, the annular clamy shall also be capable of rotating about a horiz
the axis of the pressure peg (6.1.2.3)\remains vertical and perpendicular to the plane ¢
ilter at its boxed centre.

essure peg, (see Figure 1,.Key item 6) which operates vertically downwards shall h
(10 £ 1) mm with a nominally hemispherical contact surface. The pressure peg sh4
ravelling from at least 10 mm above the horizontal line to not more than 8 mm below
istance between the'annular clamp and pressure peg is adjustable. The pressure peg
sleeve (See Figuré.dykey item 5) that maintains its vertical orientation and lateral pos

ed at
hmes

bntal
f the

hve a
11 be

The
lides
tion.

pasuring device, (see Figure 1, key item 1) to measure the linear displacement of the

b, with aimuhcertainty no greater than 0,1 mm.
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Linear dimensions in millimetres

Key
measuring device

annular clamp

direction and point of application of foree (maximum 5 N)
displacement limiting device (optional)

guiding sleeve

pressure peg

a o U1 B W N -

boxed centre distance (adjustable)
E, EJ contact surfaces
a Adjustable.

Figure 1 — Illustration of frame deformation and filter retention test

6.1.3 ‘Procedure

6.1.3.1 Mount the test sample on the device with the sides of the sample extended and with the front
of the sample facing downwards. Clamp the sample within 2 mm of the boxed centre of one filter (see

Figure 1).

If the sides are in the way of mounting the frame, e.g. jointless sides, then it is permissible to remove
them, but if so, the endurance test (6.2) shall be performed first. Since the endurance test may be a
more severe test of the frame's mechanical strength, the preferred option is to subject the sample to the
bridge deformation and filter retention test before the endurance test.

Lower the pressure peg so that it rests on the back surface of the unclamped filter within 2 mm of
its boxed centre, ensuring that there is no movement of the filter. Record the reading on the linear
measuring device as the starting position.

©1S0 2023 - All rights reserved 3
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Move the pressure peg slowly and smoothly downwards, increasing the force until whichever of the
following criteria is reached first:

a maximum force of 5 N;

a displacement of the pressure peg from the starting position equal to (10 * 1) % of the distance

between boxed centres, c. An optional displacement limiting ring (see Figure 1, key item 4) can be

a)
b)

used to
6.1.3.2

specified in

Maintain th
the pressur
pressure pe

6.1.3.3 Cadllculate the distance between the starting and final positions of the pressure peg, x|

calculate th

F=%x100
c

where

f  isthe percentage deformation;

x isthe distance between the starting and final positiens of the pressure peg;

¢ isthe distance between the boxed centres
Check that the sunglass frame shows no fracture.
6.1.3.4 The sunglass frames shall be inspected, without the aid of magnification, by a trg
observer. During the examination, expose the test sample to an illuminance of 1 000 Ix to 2 000 I3
carry out thle inspection against a mattblack background. Check that neither filter has been disloj
wholly or pdrtially dislodged from its eriginal location in the groove or mount.

6.1.4 Report

Report whet

a)
b) the max

the perq

limit the movement of the pressure peg.

6.1.3.1 b), record the displacement and continue the test.

If the maximum force of 5 N is insufficient to displace the pressure peg over the distance

e force or displacement, whichever was achieved first, for 5 s, then remove the force an
e peg away from the filter. After a relaxation period of 20 s, slowly and smoothly.lowe
b until it just rests on the filter again. Record this as the final position of the pressure

e percentage deformation using Formula 1.

her
entage deformation of the sunglass, f; exceeded 2 %,

imumrtoad of 5 N achieved the distance specified in 6.1.3.1 b),

d lift
r the

eg.

and

@)

lined
k and
dged

c) thefra

he shows any fracture or crack and

d) either filter has been dislodged wholly or partially from its original location in the groove or mount.

6.1.5 Unc

ertainty of measurement

An estimate of the uncertainty of measurement associated with this method of test shall be established
in accordance with ISO/IEC Guide 98-3. The value of this estimate shall not exceed 10 % and shall be
applied to the result in accordance with Annex A.

NOTE

between laboratories.

© IS0 2023 - All rights res
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6.2 Test method for increased endurance of sunglasses

6.2.1 Principle

The test aims to simulate the strains on the sunglass frame, particularly the joints, when putting the
sunglasses on or taking off. The end of one side is clamped to restrain lateral and prevent rotational
movement while the end of the other is rotated through a circle of diameter 60 mm. The bridge is
supported, but not clamped, by an artificial nose to restrict movement of the frame.

6.2.2 Apparatus

6.2.2.1 Overall scheme, the test apparatus consists of two clamping devices mounted’pn universal
jointk, which are used to move the sides relative to each other, a bridge support and agevolution counter.

The positions of the clamps and bridge support, relative to each other, shall bé\adjustablg by at least
40 mm horizontally and vertically.

The apparatus shall be capable of continuously and smoothly imparting @ ¢yclical motion {o one of the
universal joints:

— dlown (30 £ 0,5) mm;
— o¢ut (60 +1,0) mm;
— ip (30 £0,5) mm;

at a rate of 40 cycles/min, with the other clamped side remaining fixed, except for the flgxure of the
universal joint.

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

6.2.2.2 Clamping devices, mounted on universal joints, are used to restrain the sides (spe Figures 2
and 4#). The universal joints shall not restrict the angular movement of the sides. The claiping point,
specified as the edge of the clamp' nearest the axis of the joint (hinge) or dowel screw aixis, shall be
(55 # 1) mm from the centre,ofithe pivot of the universal joint.

6.2.2.3 Bridge support, formed from a horizontal bar of triangular cross-section, enclosjing an angle
of 30° = 2° and havingathickness at the top of (12 + 1) mm with the upper edge approximatgly radiused
(see Figure 3, key item 2).

6.2.2.4 Revolution counter, used to count the number of cycles imparted to one of the spectacle
sideg.

6-2. Pl chdulc

6.2.3.1 Before mounting the test sample on the test apparatus, establish the clamping and measuring
points.

Except for curl sides, ensure that the sides are clamped at a distance from the dowel screw centre
equivalent to 70 % of the overall side length +1 mm. Each measuring point shall be (15 * 1) mm nearer
to the axis of the joint (hinge) or dowel screw axis than the clamping point.

For curl sides, ensure that the clamping points are (3 + 1) mm nearer to the axis of the joint (hinge) or
dowel screw axis than the junction between the curl and the rigid side. Each measuring point shall be
(10 = 1) mm nearer to the axis of the joint (hinge) or dowel screw axis than the clamping point.

© IS0 2023 - All rights reserved 5
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For sides without a joint, the reference point for measurement shall be taken as (10 * 1) mm from the
back surface of the lug.

6.2.3.2 Before testing, open the sides of the sunglass frame to the fullest extent, without tension, and
measure the distance between the sides at the pre-determined measuring points. Record this distance,
d;.

Mount the sunglass frame on the test device, and ensure the following:

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

b) that thg bridge of the sunglass frame is freely supported on the bridge support (see Figure 4, key
item 6, $ee also Figure 3);

c) that th¢ horizontal relationship between the fixed clamp (see Figure 4, key item 4), the bfidge
support (see Figure 4, key item 6) and the rotating clamp (see Figure 4, key item"5)are such that the
sunglasp frame can be mounted with sides fully open, but not under tensidn)and with the bridge
support midway between the clamps;

d) that thg 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) thatthesides are clamped within 1 mm of the calculated clamping point;

f) that thelockscrew (see Figure 2, key item 6) is loosened t@jallow the fixed clamp to align with the
inward jangle of drop of the side, and then re-tightened.so that no rotation around the axis df the
lockscr¢éw occurs;

g) thattherevolution counter is set to zero.

6 © IS0 2023 - All rights reserved
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~
o
<

rame displacement amplitude scale
inger screws

founter window

tontrol switch

ball bearing

ockscrew

iniversal joint

hdjustable sunglass bridge support

O© 0 N O U1 o W N =

hdjustable bracket to match varigus sunglass frame sizes

-
o

lamping point

Figure2 — General test arrangement showing clamping device

© 1S0 2023 - All rights reserved 7
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Key
1 vertical sipport with slot to facilitate height adjustment
2 horizontdl bar, located through a slot in the vertical support

NOTE Sqe the text of 6.2.2.3 for dimensions.

Figure 3 — Detail of adjustable bridge support for endurance test rig

8 © IS0 2023 - All rights reserved
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55 +1 6

N\ J

Key
control panel and counter

ide clamp adjustment

iniversal joint

ixed clamp

Fotating clamp

hdjustable sunglass frame bridge support assembly
est sample

Fotating disc

O 0 N O U1 A W N -

peared motoy

Figure 4 — Diagram of typical test apparatus

6.2.3.3 With the test sample, complete with its filters, in position, set the apparatus in motion,
subjecting the test sample to the cyclical rotating movement described in 6.2.2.2 to up to 5 cycles of the
rotating movement. If the bridge of the spectacle frame lifts completely off the bridge support, add an
elastic retaining band to prevent this but allowing the frame to move almost to the top of the support.

Then continue the test to a total of (500%) cycles.

After the (500 ’%) cycles have been completed, stop the motion and remove the test 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 d; and d, does not exceed 5 mm.

The sunglass frames shall be inspected, without the aid of magnification, by a trained observer.

©1S0 2023 - All rights reserved 9
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During the examination, expose the test sample to an illuminance of 1 000 Ix to 2 000 Ix and carry out
the inspection against a matt black background.

Record any fracture, cracks or change in side movement (see ISO 12312-1).

6.2.4 Rep

ort

Report on whether or not the difference between d; and d, exceeds 5 mm and whether the sunglass
frame shows any fracture, cracks or change in side movement.

6.2.5 Unc

ertainty of measurement

An estimate

as describedl in ISO/IEC Guide 98-3. The value of this estimate shall not exceed +0,5 mm and sh3

applied to t}

NOTE
between labd

6.3 Test for resistance to perspiration of the sunglass frame

6.3.1 Principle

Complete sy
6.3.2 App
6.3.2.1 Oy

6.3.2.2 Cag
90 mm, cap{

6.3.2.3 Vo
6.3.24 W

6.3.2.5 A1

a)
b)

lactic ad
sodium

Using suital

The use of transfer standards can assist in establishing common uncertainties-of measure

of the uncertainty of measurement associated with this method of test shall be estabh

e result in accordance with Annex A.

ratories.

nglasses are exposed to an artificial sweat and then inspected for flaws.
aratus and reagents
fen, capable of producing the test temperatufé of (55 + 5) °C.

ntainer, of glass or inert plastic of minimum dimensions 200 mm across and heig
ible of being closed.

lumetric flask, 1 1, gauged.toclass A of ISO 1042.
hter, conforming to Grade 3 of ISO 3696.

tificial sweat solution, comprising:
id, > 85 % m4ss fraction purity;
chloride\(of recognised pro analysis, p.a., grade or better).

le-containers, weigh (50 + 0,1) g of lactic acid [6.3.2.5 a)] and (100 * 0,1) g of sodium chl

shed,
111 be

ment

ht of

bride

ater.

[6.3.2.5 b)] 4

nd/dissolve in 900 ml of water (F\ 32 4) ”Qing the flask (ﬁ 32 ?), make up to 1 1with

6.3.2.6 Sunglasses frame supports, of glass or inert plastic, fitted in the container so that the
sample(s) are held at no less than the specified distance above the artificial sweat solution (see 6.3.2.5
and Figure 5). The supports can be designed to hold several test samples stacked one above another, or
side by side, or both, but without contact with each other.

10 © IS0 2023 - All rights reserved
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Procedure

6.3.3.1 Cover the base of the container (6.3.2.2) with the artificial sweat solution (6.3.2.5) to a
minimum depth of 10 mm so that the lowest part of the (lowest, if stacked) frame shall be not less than

12 m

m above the solution.

Place the sunglass, complete with its filters, on the supports (6.3.2.6), with the sides open to the fullest
extent (for frames with sprung hinges, opened to the fullest natural extent without activating the spring
mechanism), and with the bottom edges of the sides resting on the supports (see Figure 5). Ensure that
the sunglass frame does not touch other test samples or the container walls.

Clos{

6.3.3
then

6.3.3
By c
coloy

6.3.3
temyp
clear

6.3.3
cont
with
sepa
wealt
sung|
its
accol
for c
wax
has 1
fram

6.3.3

Duri
200

the container, place 1t in the oven (6.3.2.1) and maintain at (o5 + 5) °C.

.2 After (8,0 £ 0,5) h, remove each test sample and immediately wash with Water (
dry without rubbing, using a soft cloth.

.3 Within 30 min, examine each test sample using the inspection conditions describ
mparison with an identical untested sunglass frame, check for and({record any spots
Ir (excluding a loss of gloss to the surface) anywhere on the frame;excluding joints and

4 Replace the test sample(s) on the support(s), close-the container and maint
erature of (55 = 5) °C for a further (16,0 * 0,5) h. After completion of this second per
and dry the test sample(s) as described in 6.3.3.2.

.5 Within 30 min, examine those areas of each.test sample that are liable to come inf
nct with the skin of the wearer, using the inspection conditions described in 6.3.3.6. By
an identical untested sunglass frame, checkfor and record any corrosion, surface de
Fation of any coating layer on the parts liable to come into prolonged contact with the
i.e. the insides of the sides, bottom andlower parts of the rim and the inside of the &
lass frame is made from natural materials and the manufacturer recommends a creaf]
aintenance, then before testing,the sunglass frame(s) shall be prepared with this cr
rding to the manufacturer's instructions. At the end of the test when the sunglass fram
blour change or surface degradation, if the sunglass frame fails this requirement, use {
and wait for one day before) checking again for colour change or surface degradation.

e remains discolouréd,the frame is considered to have failed the test.

.6 The sunglasstrames shall be inspected without the aid of magnification by a train

hg the examination, expose the test sample and reference specimen to an illuminance
) Ix and’earry out the inspection against a matte black background.

6.3.2.4) and

bd in 6.3.3.6.
br change in
SCrews.

hin the test
jod, remove,

o prolonged
comparison
bradation or
skin during
ridge. If the
n or wax for
eam or wax
e is checked
he cream or
If the frame

ecovered its original appearance, the sunglass frame is considered to have passed thie test; if the

ed observer.

£f10001xto
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Key
1 artificiall sweat

2 separatipn of lowest part of sample from artificial sweat\(minimum 12 mm)

Figure 5 — Diagram of typical sunglasses frame support

6.3.4 Report
Report, regdqrding the sunglass franie’only:

— any spdts or change in colour (excluding a loss of gloss to the surface) anywhere on the fijame,
excluding joints and serews, after 8 h,

— any corrosion, surface degradation (e.g. roughness, orange peel appearance) or separation of any
coating(layer on‘the parts liable to come into prolonged contact with the skin during wear, i.¢. the
insides pf the-sides, bottom and lower parts of the rim and the inside of the bridge, after 24 h,

by comparidorwith an untested sunglass.

12 © IS0 2023 - All rights reserved
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