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Foreword

clarity — Classification and test

Tableware, giftware, jewellery, luminaries — Glass

method

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). ISO's technical work is normally carried out through ISO technical committees in which
each ISO member body has the right to be represented. International organizations, governmental and
nongovernmental, in liaison with ISO, also take part in the work.
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Introduction

This International Workshop Agreement is intended 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 15:2004 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 cabinet. In addition, preliminary
collaborgtive studies have confirmed the results of these measurements-as being cohg¢rent with both
consumer perception and quality recognition.

As it is Well known that iron is by far the main contaminant of glass raw“materials affecting the transparency
and colgrimetric purity of the glass, the iron content has been considéred as an additional critefion.

© 1SO 2009 — All rights reserved \"
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Tableware, giftware, jewellery, luminaries — Glass clarity —
Classification and test method

1 Scope

This Int¢rnational Workshop Agreement establishes requirements for the use of the glass des

ignations “clear
n content. This
ms by means of

e for sampling.

glass” gnd “ultra-clear glass” for non-coloured glass items according to their clarity and\irg

International Workshop Agreement specifies a procedure for measuring the clarity of glassite

a spectrpphotometer.

This Intgrnational Workshop Agreement is applicable to

— mineral glasses, and

— glasgs items where a part is not covered by coating or decoration and is therefore availabls

This Inteérnational Workshop Agreement is applicable to the usé<of glass as tableware, giftware, jewellery and
luminarigs.

This International Workshop Agreement is not applicable to the use of glass in the con

containg

rs, medicine and laboratories, and to other technical uses of glass.

2 Specifications

21 G
The clag
— ligh
— chr
— iron

The iror

eneral

sification of the samples ‘of/glass in terms of clarity is based on three criteria:
fness, L

bma, C*;

contentofthe material.

content is a main contaminant influencing the transparency and colour of the gla

ext of building,

5s; the value is

express

bd-in iron oxide (F9203\ in ma/kg

NOTE

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

value of chroma C* at zero.

2.2 Specifications for ultra-clear glass

Ultra-clear glass shall have:

— lightness L* > 98,8;

— chroma C* < 0,5;

© 1SO 2009 — All rights reserved
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ontent < 140 mg/kg.

If one or more of these criteria are not reached, the glass cannot be classified as ultra-clear glass.

2.3 Specifications for clear glass

Clear glass shal

| have:

lightness L* > 98,0;

chroma C*

iron oxide @

If one or more g

3 Test met

3.1 General

The sample shz
the three criterid
Annex A sh

Annex B sh

3.2 Apparat
3.21 Double
3.2.2
3.2.3
3.24
3.2.5 Platinu

3.2.6 Electrid

ontent < 200 mg/kg.

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

hods

Il be prepared in accordance with 3.3 and 3.4. The same sample shall be used to cha
, in accordance with the following two determination‘methods:

all apply for the determination of lightness L*and chroma C¥
all apply for the determination of the iron oxide content.

S

tbeam spectrophotometer;-preferably with integrating sphere.

X-ray fluorescence spectrometer, with wavelength dispersion.
Non-me¢tallic hammer.

Non-metallic plate.

m cruciblée, compatible with the final dimensions of the sample(s).

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

3.2.7
3.2.8 Manual
3.29

3.2.10

Polishing device.

grinding device, with silicium carbide (SiC) abrasive.

Automatic grinding machine.

Automatic polishing device.

acterize

© 1SO 2009 — All rights reserved


https://standardsiso.com/api/?name=b977e4b39fa60683dabea80bd3a94bb6

Tableware, giftware, jewellery, luminaries — Glass

clarity — Classification and test method

3.3 Sampling

3.3.1 General

The sampling is carried out to prepare two pieces of glass:

— the

— the

first with a minimum dimension of 30 mm for one face;

second with a minimum dimension of 10 mm for one face.

IWA 8:2009(E)

The two other dimensions shall be greater than the slide dimensions of the spectrophotometer (3.2.1) for the

two pied
3.3.2 (

Cutadgl

For glag
sample

— me
— Cru

— me
ord

— cheg

— afteg
glas

The res
34 S

341 ¢

For the
thicknes

measur¢ment(see 3.3.1). The sample thicknesses where the light travels are (10 4

(30 £ 0,

es.
Cutting
hss block from the glass item (e.g. tumblers with a thick bottom).

S items covered with coating or decoration, or for glass items of whi¢h the minimum di
cannot be reached,

t a sufficient quantity of glass not covered with coating or decoration, approximately 20
Eh with a non-metallic hammer (3.2.3) on a non-metallic plate (3.2.4);

t in a platinum crucible (3.2.5) in an electric oven(3.2.6) for a duration of at least 8
br to obtain a good quality of glass;

ck for the absence of seeds or bubbles;

r solidification of the glass, put the-crucible outside the furnace in a cold water stream
s from the crucible.

Llting sample is annealed to ayoid residual stresses.
Ample preparation

Seneral

internal franismission measurements, prepare one sample with at least one face p
s for measurement and the other sample with at least one face providing 30 m

D5)-mm respectively.

mensions of the

0g;

nat 1300 °C, in

to separate the

roviding 10 mm
m thickness for
0,05) mm and

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

The preparation of the cubes of glass samples are carried out in accordance with the usual procedures of the
laboratories, applying a polishing device (3.2.7) on the two faces in the optical way of transmission (light

path).

© 1SO 2009 — All rights reserved
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Each sample is cut from the part of a glass block that is homogenous and free of bubbles, cords and any other

defects, by mea

ns of a diamond saw, to dimensions that are

carbide abrasive (see 3.2.8), or

machine as used in the glass industry (see 3.2.9).

approximately 0,5 mm greater than the required final dimensions before manual grinding with silicon

approximately 5 mm greater than the required final dimensions before grinding with an automatic

3.4.3 Grindin

In the manual

each measured|face by means of turning grinding disks (see 3.2.8), using coarse grain size-of 'Silicon
granules. The fipal step of grinding is carried out on a flat glass surface, using fine grain size "of silicon

(less than 25 u
appearance. W
The cube is m3
reduced to 10 m

In both proced
continuously ch

3.4.4 Polishin

Only the two su
be polished.

In the manual p
oxide powder sq

Polishing can a
industry) (see 3

Lastly, a verificg
ground and pol
using alcohol b

Only glass sam

NOTE Optic
defects, deviation

rinding procedure, a sample cube is ground under flowing water to obtain parallel suf

) polishing slurry to obtain the exact final dimensions of the samples-and the right
th a grinding machine (see 3.2.9), the cube is grinded automatically by~1,5 mm steps
chined on one side and then on the other side to obtain parallel sides. The thicknes
m or 30 mm.

ures (manual and automatic), the parallelism of the .surfaces and the dimensi
bcked between the grinding steps.

9

rfaces of the glass sample cube from where. the light travels in the spectrophotometer
rocedure, the sample cubes are polished on a turning polishing wheel (see 3.2.7) usin
lution, obtained by diluting approximately 100 g of powder with 500 ml of water.

so be achieved automatically’by a polishing machine using cerium oxide (as used in t
2.10).

tion is made that thethickness is within the tolerance of = 0,05 mm, as is the parallelis
ished sample deyiation range of the required dimensions. The polished sample is
fore the measurement.

bles without 'Optical distortion and surface defects shall be used on the polished surfacs

faces at
carbide
carbide
surface
or less).
5 is then

pns are

need to

) cerium

he glass

m of the
cleaned

BS.

bl distortion is checked by viewing a grid through the glass sample. If there are bubbles or @any other

and distortion of the observed image occur.
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Annex A
(normative)

Determination of the lightness L* and chroma C*

A.1 Applicability

The pro

classify

IWA 8:2009(E)

This procedure applies to samples prepared in accordance with 3.3 and 3.4.

A.2 Principle

Spectro

bhotometric measurement is performed in accordance with ‘CIE 15:2004 with a pred

illuminale and observer.

icedure in this annex describes a method for determining lightness L* and chroma| C*, in order to
glass items in accordance with the specifications for ultra-clear glass (see 2.2)sand for clear glass
(see 2.3).

efined choice of

The total transmission of the samples is measured in order to calculate the internal trgnsmission. The
colorimatric values are then calculated from internal transmission data.

A3 M

pasurement of lightness .* and chroma C*

A.3.1 General

The spgctral curves of total transmittahce (internal and surface) are measured every 5 nm

range f
double-

om 380 nm to 780 nm on-the sample, with the two thicknesses of 10 mm and
eam ultraviolet-visible{UY-Vis) spectrophotometer (see 3.2.1).

Geometry (transmittance/refleCtance) 0° / 8°, reference: air.

Temper

ature of the réem: (22 + 2) °C.

The labgratory shall take the necessary actions to maintain an adequate level of calibration of

A.3.2 Calculation of the internal transmission

A3.21

on the spectral
80 mm, using a

he equipment.

Principle

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.

A.3.2.2

Total transmittance measurement 7,

Measure the total transmittances 7, ;4 and 7 ;, of the sample at two different thicknesses, d4 and d,, in order
to determine the transmittance of a thickness x, as d4 < x < d, (see A.3.1).

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

© 1SO 2009 — All rights reserved
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A.3.2.3 Calculation of the extinction coefficient K,

The extinction coefficient, K, is calculated as shown in Equation (A.1):

T
'[T]
K, =_i

A1
di—d, (A1)

where

K, is the extinction coefficient at the wavelength 4,
Ty is the transmittance value of the glass item sample of thickness d; (10 mm) at wavelength 4
Th.a2 is the transmittance value of the glass item sample of thickness d, (30 mm):at wavelength A.

A.3.2.4 Calcylation of the internal transmission, T7;,, for a chosen thickness (20 mm)

From the extinction coefficient (see A.3.2.3), the internal transmission;«7;,, is calculated as shown in
Equation (A.2):

=g T Y (A2)
e

where

x is the ghosen thickness (20 mm);
T, is the ipternal transmission;

@, is the |light flow with the wavelength 4 entering in an isotropic element, non-luminescent, non-
phototfopic and optically clear;

D, , is the qutgoing light flow,

A.3.3 Calculgtion of lightness L* and chroma C*

From the obtaimed“spectral curve of internal transmittance, the colorimetric values are calculated ih colour
space developgd~by the International Commission on lllumination (CIE) in CIE 1976 (CIELAB) (see
ISO 11664-4), in Cartesian coordinates L™a b~ and in cylindrical coordinates L*C #, for

— the main reference illuminate D65 (see ISO 11664-2), and
— the observer 10° (see ISO 11664-1).
All colorimetric calculations are carried out in accordance with the recommendations of CIE 15:2004.

NOTE 1 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 lux, and on a grey and uniform back of lightness L* = 50.

NOTE 2 D65 is the reference illuminate. It is advisable that the user of this International Workshop Agreement take into
consideration the possible effects of a measurement under another illuminate.
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