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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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Introduction

This document intends to provide a generic definition and classification of glass clarity to permit a
global understanding of consumer quality requirements, with a corresponding method to measure
glass clarity.

For glass clarity, spectrophotometric measurement is performed in accordance with CIE 15 with a
predefined choice of illuminate and observer. Measurement on the sample at two different thicknesses
permits calculation of internal transmission for a defined intermediate thickness and indicates glass
clarity irrespective of the refractive index value. The same methodology applies for all mineral glasses.

This|method has been verified in accordance with visual inspection with a light cabinét,|In addition,
preliminary collaborative studies have confirmed the results of these measurements@sbejng coherent
with|both consumer perception and quality recognition.

As it is well known that iron is by far the main contaminant of glass rawnmaterials dffecting the
trangparency and colorimetric purity of the glass, the iron content has beenconsidered as gn additional
criterion.

This|document does not concern lead crystal categories as defined iniE¥Council Directive §9/493/EEC,
which has its own characteristics with respect to density and refraction index.

© IS0 2020 - All rights reserved v
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Tableware, giftware, jewellery and luminaries, made of
glass — Glass clarity — Classification and test method

1 Scope

This document establishes requirements for the use of the glass designations “clear glass” and “ultra-

clear
proc

This

— 1nineral glasses, and

— &

This

It is
laboi

2 Normative references

The
cons
undg

CIE 1

gampling.

glass“—for mon-cotoured glass items according to their clarity amd iTomr Comternt, 1
bdure for measuring the clarity of glass items by means of a spectrophotometer.

document is applicable to

rlass items where a part is not covered by coating or decoration, and“is therefore §

document is applicable to the use of glass as tableware, giftware, jewellery and lumina

not applicable to the use of glass in the context of building, watches, containers, nj
atories, and to other technical uses of glass.

following documents are referred to in thestext in such a way that some or all of t
[itutes requirements of this document. For dated references, only the edition cited
ted references, the latest edition of the«teferenced document (including any amendme

5, Colorimetry

specifies a

wvailable for

ries.

edicine and

heir content
applies. For
hts) applies.

ddresses:

3 Terms and definitions

No t¢rms and definitions arelisted in this document.

[SO dnd IEC maintainterminological databases for use in standardization at the following g
— SO Online browsing platform: available at https://www.iso.org/obp

— IEC Electtopedia: available at http://www.electropedia.org/

4 S$pecifications

4.1 General

The classification of the samples of glass in terms of clarity is based on three criteria:

— 1

ightness, L*;

— chroma, C*;

— i
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ron content of the material.
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The iron content is a main contaminant influencing the transparency and colour of the glass; the value
is expressed in iron oxide (Fe,03) in mg/kg.

NOTE

minimum value of chroma C* at zero.

4.2 Speci

fications for ultra-clear glass

Ultra-clear glass shall have:

— lightness L* =2 98,8;

The best classification of clarity is obtained for the maximum value of lightness L* at 100 and the

chroma

iron oxi

If one or mo

C*<0,5;
de content < 140 mg/kg.

re of these criteria are not reached, the glass cannot be classified as ultra-glear glass.

4.3 Specifications for clear glass

Clear glass {
— lightneq
— chroma
iron oxi

If one or mo

5 Testm

5.1 Gene

The sample

characteriz
Annex /

Annex H

hall have:

s L*>98,0;

C*<0,5;

de content < 200 mg/kg.

re of these criteria are not reached, the glass cannot be classified as clear glass.

ethods

ral

shall be prepared in accardance with 5.3 and 5.4. The same sample shall be usq
 the three criteria, in accordance with the following two determination methods:

| shall apply for the determination of lightness L* and chroma C*;

 shall apply for the*determination of the iron oxide content.

5.2 Apparatus

Doulble-beam spectrophotometer, preferably with integrating sphere.

bd to

5.2.1
5.2.2
5.2.3 Non
5.2.4 Non
5.2.5 Plat
5.2.6

5.2.7

X-ray Huorescence spectrometer, with wavelength dispersion.

-metallic hammer.
-metallic plate.

inum crucible, compatible with the final dimensions of the sample(s).

Electric oven, capable of maintaining a temperature of 1 300 °C for a duration of 16 h.

Polishing device.

© IS0 2020 - All rights reserved
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5.2.8 Manual grinding device, with silicium carbide (SiC) abrasive.

5.2.9 Automatic grinding machine.

5.2.10 Automatic polishing device.

5.3

Sampling

5.3.1 General

The

The

for the one or two pieces.

5.3.7 Cutting
Cut a glass block from the glass item (such as tumblers with athi¢k bottom).

For glass items covered with coating or decoration, or for glass items of which the minimum
of the sample cannot be reached:

a)
b)

c)

d)

5.4

5.4.1 General

For thé-internal transmission measurements, prepare one or two samples with at least on

of 1

ampling is carried out to select one or two pieces of glass with:
minimum dimension of 30 mm between two parallel faces;
minimum dimension of 10 mm between two parallel faces.

wo other dimensions shall be greater than the slide dimensions of the€ spectrophoton

melt a sufficient quantity of glass not covered with coating or decoration, approximate

¢rush with a non-metallic hammer (5.2.3) oha non-metallic plate (5.2.4);

Eelt in a platinum crucible (5.2.5) in an electric oven (5.2.6) for a duration of at least 8 I
order to obtain a good quality of glass;

¢heck for the absence of seeds or bubbles;

dfter solidification of the(glass, put the crucible outside the furnace in a cold-wate
geparate the glass from\the crucible. The resulting sample is annealed to avoid resid
Alternatively, the cricible and glass can be annealed and drilled with the core dr
femoved for cutting’and polishing.

Sample preparation

heter (5.2.1)

dimensions

y200g;

1at1 300 °C,

I stream to
1al stresses.
ill and core

e dimension

mm and another one of 5U mm thickness 1or measurement between two parallel T1ace

s (see 5.3.1).

The sample thicknesses where the light travels are (10 = 0,05) mm and (30 * 0,05) mm respectively.

The dimensions of the samples should fit the sample holder of the spectrophotometer that is used.

The preparation of the glass samples is carried out in accordance with the usual procedures of the
laboratories, applying a polishing device (5.2.7) on the two faces in the optical way of transmission
(light path).

© IS0 2020 - All rights reserved
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5.4.2 Cutting

Each sample is cut from the part of a glass block that is homogenous and free of bubbles, cords and any
other defects, by means of a diamond saw, to dimensions that are

— approximately 0,5 mm greater than the required final dimensions before manual grinding with
silicon carbide abrasive (see 5.2.8), or

— approximately 5 mm greater than the required final dimensions before grinding with an automatic
machine as used in the glass industry (see 5.2.9).

5.4.3 Grigding

In the manu
at each mea

silicon carbi
the right su
by 1,5 mm
parallel side

In both pro
continuousl

5.4.4 Poli

Only the tw
be polished,

In the manu
oxide powdg

Polishing cajn also be achieved automatically by d polishing machine using cerium oxide (as used i

glass indust

Lastly, a ve
parallelism
sample is clg

Only glass s

NOTE o)
other defects]

de (less than 25 um) polishing slurry to obtain the exact final dimensions of the sample
-face appearance. With a grinding machine (see 5.2.9), the sample is ground automat
bteps (or less). The sample is machined on one side and then on the)other side to o
s. The thickness is then reduced to 10 mm or 30 mm.

redures (manual and automatic), the parallelism of the surfaces and the dimension
y checked between the grinding steps.

shing

b surfaces of the glass sample from where the light travels in the spectrophotometer

bl procedure, the samples are polished on aturning polishing wheel (see 5.2.7) using ce
br solution, obtained by diluting approximately 100 g of powder with 500 ml of water.

ry) (see 5.2.10).

Fification is made so that-the thickness is within the tolerance of + 0,05 mm, as i
bf the ground and polished-sample deviation range of the required dimensions. The pol
baned using alcohol hefore the measurement.

nmples without optical distortion and surface defects shall be used on the polished surf

btical distortion.is checked by viewing a grid through the glass sample. If there are bubbles g
deviation.and distortion of the observed image occur.

al grinding procedure, a sample is ground under flowing water to obtain parallehstrfaces
Kured face by means of turning grinding disks (see 5.2.8), using coarse grain,size of silicon
carbide granules. The final step of grinding is carried out on a flat glass surface, using fine grain s

ze of
5 and
cally
btain

5 are

shall

rium

n the

5 the
shed

aces.

r any
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Annex A
(normative)

Determination of the lightness L* and chroma C*

Applicability

brocedure in this annex describes a method for determining lightness L* and chroma
issify glass items in accordance with the specifications for ultra-clear glass (sege'4.2) 4
(see 4.3).

procedure applies to samples prepared in accordance with 5.3 and 5.4.

Principle
frophotometric measurement is performed in accordance with-CIE 15 with a predefin
inate and observer.

imetric values are then calculated from internal transmission data.

Measurement of lightness L* and chroma C*

| General

pectral curves of total transmittance (internal and surface) are measured every ]
fral range from 380 nm to 780 nm on the sample, with the two thicknesses of 10 mm
r a double-beam ultraviolet-visible (UV-Vis) spectrophotometer (see 5.2.1).

hetry (transmittance/reflectance) 0°/8°, reference: air. Temperature of the room: (22 4

aboratory shall take_the necessary actions to maintain an adequate level of calibr
bment.

P Calculation of the internal transmission

.1 Principle

Meas

C*, in order
ind for clear

ed choice of

otal transmission of the samples is measured in ordetto calculate the internal transinission. The

nm on the
and 30 mm,

2) °C.

ation of the

urement on the sample at two different thicknesses permits calculation of internal t

ransmission

for a defimed IMtermediate thickness and iMdicates giass clarity irrespective of the refractive index value.

A.3.2.2 Total transmittance measurement, T

Measure the total transmittances T, 4; and T 4, of the sample at two different thicknesses, d; and d,, in
order to determine the transmittance of a thickness x, as d; < x <d, (see A.3.1).

For the purposes of this document, use d; = 10 mm and d, = 30 mm, with x = 20 mm (see A.3.1).

© ISO

2020 - All rights reserved


https://standardsiso.com/api/?name=be22a7e3cc78dad9c99fc4c083baecb0

ISO 24117

A3.2.3 Ca

The extincti

:2020(E)

Iculation of the extinction coefficient, K,

on coefficient, K, is calculated as shown in Formula (A.1):

ha1
In T
K, =———242 (A1)
dl _d2
where
K,  igtheextinctiorcoetficentattiewavetengtir s
T) 41 i9the transmittance value of the glass item sample of thickness d; (10 mm) at wayelerigth A;
T) 42 i9the transmittance value of the glass item sample of thickness d, (30 mm) atwavelength A.
A.3.2.4 Calculation of the internal transmission, T}, for a chosen thickness (20, mm)
From the extinction coefficient (see A.3.2.3), the internal transmission, T;,, isZ¢alculated as shown in
Formula (A.R):
q)ek
where
X ig the chosen thickness (20 mm);
T,  idthe internal transmission;
®,, id the light flow with the wavelength;x entering in an isotropic element, non-luminesgcent,
npn-phototropic and optically clear;
®,; idthe outgoing light flow.
A.3.3 Calg¢ulation of lightness L* and chroma C*

From the ol
colour spac
(see ISO/CIH

the mai

the obsg

tained spectral cufive of internal transmittance, the colorimetric values are calculat
e developed by-theé International Commission on Illumination (CIE) in CIE 1976 (CIE
11664-4), id Cartesian coordinates L*a*b* and in cylindrical coordinates L*C*h, for

h referetice illuminate D65 (see ISO 11664-2), and
brver 10° (see ISO/CIE 11664-1).

ed in
LAB)

All colorim

NOTE

P 1 A ] s P 1 (PR R | - LOoYTD 4~
LIIC CAICUIAUIOILS dIT CAITITU OUU TIT dCCUTUIICTE WILIT UIC I TCUIIITICIIUdUOUILS Ul UWIL 10,

These colour measurements can be validated and correlated with visual observations under light

cabinet, with an illuminate D65 and under an illumination of 1 000 Ix, and on a grey and uniform back of lightness

L*=50.

D65 is the reference illuminate. It is advisable that the user of this document take into consideration the
possible effects of a measurement under another illuminate.

See Annex C

for the estimation of the experimental reproducibility.
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