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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
ical standardization.
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RNATIONAL STANDARD ISO 9802:2022(E)

Raw optical glass — Vocabulary

1 S

cope

This document defines terms relating to raw optical glass and related manufacturing processes. The
list is not complete and only comprises those terms for which the definition is considered necessary for
correct and adequate understanding of the terminology.

Itis y
field 4

2 N

Therd

3 1
For tH
ISO a1

q

]

]

3.1

3.1.1
light
bean
bund

Note 1

3.1.2
light
ray

line p

Note 1

nderstood that the interpretations given are those corresponding to the practijeal
nd that they do not necessarily coincide with those used in other fields.

ormative references

are no normative references in this document.

erms and definitions
e purposes of this document, the following terms and definitions apply.

1d [EC maintain terminological databases for use in standardization at the following

$0 Online browsing platform: available at https://fwww.iso.org/obp

C Electropedia: available at https://www.electropedia.org/

General terms

beam

e of rays

to entry: It may conSistof parallel, converging or diverging rays.

ray

erpendicilar to the wavefronts of waves of light indicating its direction of propagati

te entry: This definition assumes the common case of light propagating in an isotropic med

causti

regions

usage in this

addresses:

n

um and not in

3.1.3

electromagnetic radiation
energy that emanates from a source in the form of electromagnetic waves or photons and is transferred

throu

gh space

Note 1 to entry: The term “electromagnetic radiation” is also used for the phenomenon producing the
electromagnetic waves or photons (see IEV 702-02-07).

Note 2 to entry: The physical concepts of photons and electromagnetic waves are used to describe the same
phenomenon of transmission of radiant energy in different ways, depending on the nature of the interaction of

the en

ergy with the physical world (wave-particle dualism).

Note 3 to entry: The French term “radiation électromagnétique” applies preferably to a single element of any
electromagnetic radiation, characterized by one frequency or by one wavelength in vacuum.
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[SOURCE: IEV 705-02-01]

3.1.31

optical radiation

electromagnetic radiation at wavelengths between the region of transition to X-rays (A * 1 nm) and the
region of transition to radio waves (A * 1 mm)

Note 1 to entry: For the purposes of this document, only optical radiation from the vacuum ultraviolet (100 nm)
to the mid-infrared (50 pm) is considered.

[SOURCE: CIE S 017:2020, 17-21-002/1EV 845-21-002, modified — Deletion of Notes 1 and 2 to entry.]

3.1.3.11
visible radigtion
optical radiafion capable of causing a visual sensation directly

Note 1 to entrjy: There are no precise limits for the spectral range of visible radiation since theydepend upjpn the
amount of radjiant flux reaching the retina and the responsivity of the observer. The lower limitis generally| taken
between 360 hm and 400 nm and the upper limit between 760 nm and 830 nm.

[SOURCE: IEV 845-21-003, modified — Deletion of Note 2 to entry that refer"fe’' the term numbers in
previous edifions.]

3.1.3.1.2
infrared radiation
IR radiation
IRR

optical radiafion for which the wavelengths are longer than those of visible radiation

Note 1 to entrjy: For infrared radiation, the band from 780 nm®oe 50 um is typically broken up into:
[R-A780 nm tp 1,4 um;

IR-B 1,4 pm tq 3 pm;

IR-C(MIR) 3 pjm to 50 pm.

Note 2 to entrfy: See ISO 20473:2007 Tablé 1)

3.1.3.1.3
ultraviolet fadiation
UV radiation
UVR

optical radiafion for whieh the wavelengths are shorter than those of visible radiation
Note 1 to entrfy: Forltraviolet radiation, the range between 100 nm and 400 nm is commonly subdivided |nto:

UV-A 315 nm {0400 nm;

UV-B 280 nm to 315 nm;
UV-C 100 nm to 280 nm.
Note 2 to entry: For the purposes of this document, the upper limit for UV-A is 380 nm.

[SOURCE: IEV 845-21-008, modified — Deletion of Notes to entry 2 to 5 and the addition of a new Note
2 to entry.]

3.14
spectrum
display or specification of the monochromatic components of the radiation considered

Note 1 to entry: These are line spectra, continuous spectra and spectra exhibiting both of these characteristics.

2 © IS0 2022 - All rights reserved
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Note 2 to entry: The term “spectrum” is also used for spectral efficiencies (excitation spectrum, action spectrum).

[SOURCE: IEV 845-21-015]

3.2 Type of optical glasses

3.2.1

raw optical glass

inorganic product, usually obtained after melting, cooling and annealing without crystallization;

including the solid state glass before production and the glass strip obtained in production; which is

to a large extent free from 1mperfect10ns such as bubbles knots stones and 1nhomogene1tles such as
: S c e indices and

dispefsion; and dlspersmn and transparent to atleast a part of the spectrum ofhght
Note 1 to entry: Optical glasses are classified into glass-groups according to their position.in the rdfractive index
Abbe pumber diagram. The main groups are crown glasses and flint glasses (see Figure-1),
n
1{8
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Key
v Abbemumber 1 crown glasses
n  rpfractive index 2 flint glasses
Dashed line boundary between crown glass and flint glass
Figure 1 — Refractive index Abbe number diagram

3.2.2
glass type

glass type letter/number designation used in the manufacturer's catalogue to designate or characterize
the glasses offered

Note 1 to entry: An alphanumeric designation is the manufacturer's option and is usually a proprietary
trade name, and therefore indeterminate. For example, borosilicate crown glass is designated N-BK by one
manufacturer, but S-BSL and BSC by others.

©1S0 2022 - All rights reserved 3
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Note 2 to entry: An alternative way to specify a glass type is the glass code (defined in 3.2.3).
[SOURCE: ISO 12123:2018, 3.8, modified — Note 2 to entry was replaced.]

3.2.21

crown glass

optical glass type with an Abbe number greater than 55 for glasses with refractive indices less than
1,60 or with an Abbe number greater than 50 for glasses with refractive indices greater than 1,60

3.2.2.2

flint glass
optical glass type with an Abbe number less than 50 for glasses with refractive indices greater than
1,60 and with an Abbe number less than 55 for glasses with refractive indices less than 1,60

3.2.3
glass code
six-digit number representing the refractive index and Abbe number of a glass

Note 1 to entrj: The first three digits represent the three decimal places of the refractiveindéx, and the last three
digits represept the upper three digits of Abbe number. For N-BK7 e.g. it is 517642. This_glass code, howevef, does
not denominalte a glass type unequivocally. The same glass code can be valid for glass types of very different
chemical compositions and hence other properties can also differ very significantly.

3.3 Procepss and media for fabrication and surface treatment

3.3.1
slumping
deformation|of a glass piece under its own weight at high temperatures

3.3.2
pressing
forming glasf to a shape close to that of a final product, by reheating and applying a load

Note 1 to entrfy: The final product can be, for example, a lens, a prism, a rod and etc.

3.3.3
moulding
shaping of a glass piece with tools under pressure at high temperatures

3.34

annealing
heat-treatmgnt process imwhich the refractive index of glass is stabilized at a value close to its d¢sired
value, and in|which the birefringence is minimized by holding the glass for specified periods of time at
a temperature near its.annealing point and subsequently cooling the glass at a specified rate to mjake it
strain-free

3.3.5
generating
roughing process whereby glass is removed quickly in order to produce a surface form close to that
required for its final form

3.3.6
surfacing
process of grinding, lapping and polishing a surface of an optical element

3.3.7

grinding

process in the fabrication of an optical element whereby optical glass is mechanically removed using
bonded abrasives in order to reduce surface roughness

4 © IS0 2022 - All rights reserved
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3.3.8

lapping

process in the fabrication of an optical element whereby optical glass is mechanically removed using
loose abrasives in order to reduce surface roughness

3.39
polishing
process of generating a smooth and shiny surface without visible roughness of an optical element

Note 1 to entry: The treatment of the glass surface by either mechanical, chemical, thermal or any combination of
processes can result in such shine.

3.31
chanifering
process of removing sharp edges by grinding or polishing

3.3.11
edging
finishling process of the edge of an optical element using a grinding wheel

3.3.12
etchipng
remoyal of the upper layers of a glass surface by dissolving in/chiemical agents, normally acids or by
bomblardment with energetic ions or neutral particles

3.3.18
leachjing
extraftion of mobile (soluble) constituents from a, glass body by chemical reactions, greferably by
aquequs solution

medig such as diamond, silicassilicon carbide, emery, cerium oxide, zirconia or rouge used |n the optical

synthetic liquid or solid substance, containing small amounts of an organic surface active agent and
larger amounts of an inorganic builder, normally polyphosphates

Note 1 to entry: It can also contain monophosphate, sodium carbonate, sodium hydrogen carbonate and etc. It is
dissolved in water and used for cleaning surfaces, particularly of glass.

© IS0 2022 - All rights reserved 5


https://standardsiso.com/api/?name=64c7ee83ddef9539bcc80023f8e38476

ISO 9802:2022(E)

3.4 Optical properties

3.4.1
refraction

process by which the direction of propagation of an electromagnetic wave is changed as a result of
changes in its velocity of propagation in passing through an optically non-homogeneous medium, or in
crossing a surface separating media with different refractive indexes

[SOURCE: IEV 845-24-108, modified — Deletion of four Notes to entry and the addition of two Notes to

entry.]

3.4.2

refractive index

n(4)
ratio of the ¥
monochromd

Note 1 to entn
vacuum. The ¥

Note 2 to enty
and instrume

Note 3 to entr
light travel.

Note 4 to entr
the velocity of

[SOURCE: CIJ
3.4.2.1

elocity of the electromagnetic waves in vacuum to the phase velocity of the Waves
tic radiation in the medium

y: For technical applications, the refractive index in air is given instead of thé-refractive ind
vavelength is characterized by a letter, which is added to the symbol n for the refractive inde

y: Wavelengths to be used for the characterization of optical glassesyall kinds of optical sy
its, together with spectacle lenses, are specified in [SO 7944.

y: The value of the refractive index can depend on the frequenoyypolarization, and the direc

y: The refractive index is expressed by n = ¢y/c, where gy Is the velocity of light in vacuum a
light in the medium.

£ S 017:2011, 17-1074]

absolute refractive index

nabs(A)
ratio of the v

transmissior

refractive in

c is velo
v, isvelo
A is arbit
3.4.2.2

elocity of an electromagnetic wave of a specific wavelength in vacuum to the velocity

through the optical glass;‘represented by ng, (1) = i, wheren,, (1) is ab
Va
lex of arbitrary wavelength

ity of light in vacuum
Fity of light dtarbitrary wavelength in optical glass

rary wavelength of light

pf the

bX in a
X,
stems

tion of

hd cis

of its

bolute

relative refi

active index

nrel()‘)

ratio of (absolute) refractive index of the optical glass to the (absolute) refractive index of the medium

in contact at

3.4.2.3

a specific wavelength

absolute temperature coefficient of refractive index

An, /AT

ratio of refractive index change in vacuum to temperature change at a selected wavelength

Note 1 to entry: The absolute temperature coefficient of refractive index is expressed by the formula An,, /AT
where An, is the change in refractive index for the change AT in temperature.

Note 2 to entry: See also [SO 23584-2.

© IS0 2022 - All rights reserved
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34.24
relative temperature coefficient of refractive index
Anrel /AT

ratio of refractive index change at a given air pressure to temperature change at a selected wavelength

Note 1 to entry: The relative temperature coefficient of refractive index is expressed by the formula An_,/AT

where An, is the change in refractive index for the change AT in temperature.

Note 2 to entry: See also [SO 23584-2.

3.4.2.5

principal refractive index
refragtive index either at the reference wavelength 546,07 nm (green mercury e-line) or at the reference
wavelength 587,56 nm (yellow helium d-line)

Note 1 to entry: These principal refractive indices are denoted by n, and n,4 respectively.

3.4.3
dispdrsion
change of the refractive index with wavelength

[SOURCE: 1SO 12123:2018, 3.4, modified — “measure of the” was removed.]

3.4.311
prindipal dispersion
difference of refractive indices at F-line and at C-line représented by ng —n¢, where

ng |is the refractive index at the F-line (486,13 nm)

nc |is the refractive index at the C-line (656,27 1)

or ng{—nc, where

ng  |is the refractive index of at the F'-line (479,99 nm)
ng  |is the refractive index of atsthe C'-line (643,85 nm)

3.4.312
Abbe|number

DEPRECATED: constringence
v
math¢matical expression for determining the correction for chromatic aberration of opti¢al glasses or
comppnents

EXAMPLE I~ The Abbe number for the d-line is defined as

nd—l

Vd =
np —N¢

where
ny isthe refractive index of the d-line (587,56 nm);
ng is the refractive index of the F-line (486,13 nm);

nc is the refractive index of the C-line (656,27 nm).

EXAMPLE 2  The Abbe number for the e-line is defined as

©1S0 2022 - All rights reserved 7
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n, -1
Ve =——
np — N
where
n, isthe refractive index of the e-line (546,07 nm);

np is the refractive index of the F'-line (479,99 nm);

ne  is the refractive index of the C'-line (643,85 nm).

Note 1 to ent

3.4.3.3
partial disp
difference of]

EXAMPLE

np and n are
indices at wav

principal part
[SOURCE: IS

3.4.3.31
relative par
difference o

partial dis
Pr1,42,43,14
EXAMPLE

n, is the refra

- FOIWavelengus ol thie spectral 1INes, See 15U 7744,

ersion

refractive indices between two wavelengths A; and A, represented by n, {1,
nF —nc; nF' —ncl

the refractive indices at wavelengths 486,13 nm and 656,27 nm, and np_and n¢: are the refy
elengths 479,99 nm and 643,85 nm. ng —ng is frequently serving as reference and it is often

ial dispersion (defined in 3.4.3.1).
D 12123:2018, 3.5]

tial dispersion

refractive indices, nyq —n,,, between two wadvelengths A; and A, related to ar
ersion, ny3—ny,, between two other'<wavelengths A; and A, represente
= (ma1—m12)/ (N3 =ny4)

Pyrrc=(ng —ng)/(ng —ng ) =Py

ctive index at wavelength 435,83-nm. If related to the principal partial dispersion, ng - ng, i

for A; and 4, afre usually omitted.

[SOURCE: IS

3.4.3.3.2

normal line
combination
with the lin

Py1a2=0a31

Note 1 to entr]

D) 12123:2018, 3.6]

of partial dispersion/Abbe number of a standard crown and a standard flint glass
e parametefs a,;,, and b,q,, defined for each partial dispersion, represent

b2 T baiazva
: See S0 12123:2018.

active
called

other
d by

hdices

type
ed by

3.4.3.3.3

deviation of the relative partial dispersion
glass type specific distance of the relative partial dispersion P, ,, (glass type) from that of the normal
line P, ;, (normal line), represented by either

AP1 22 (glass type) = Py12 (glass type) — P12 (normal line), or

APy 1 32 (glass type) =Py 1 3, (glass type)—(az1 22 +by1 22 Va),

© IS0 2022 - All rights reserved
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herethelineparametersa,; ;,andb, ,,definethenormalline AP;; ;, (normalline)=a;; ;5 +bj1 32 V4

for ea

ch partial dispersion

Note 1 to entry: They are calculated from the partial dispersion/Abbe number combinations of a standard crown
and a standard flint glass type.

Note 2 to entry: The deviation of the relative partial dispersion is a measure how suitable a glass type is for the
correction of colour aberrations in imaging.

[SOURCE: ISO 12123:2018, 3.9]

3.4.3.

3.4

dispdrsion formula
formyla for refractive index as function of wavelength

Note 1 to entry: The refractive index of an arbitrary wavelength can be calculated with theyjwdvelen

bth dispersion

formulla. The refractive index at an arbitrary wavelength can be calculated by using dispersion fornpula constants

obtair

344
homg
peak

Note 1

[SOURCE: ISO 17411:2014, 3.1]

3.4.5
absol

extiniction

inter
E
base

optic:

H

T

a
a

Note ]
reflec

ed by fitting the dispersion curve to the measured refractive index values.

geneity
Fo valley of the refractive index variation within the predetermined area in a single g

to entry: The smaller the variation in the refractive index, theé better the homogeneity.

bance
hal transmittance density

|0 logarithm of the reciprocal of thetransmitted light flux ratio to the incident light

1 glass, represented by E =logq S =qyd , where
Ti

is the absorbance
L is the internal transmittance

, is the linear-abSorption coefficient

is the path length

fion‘and scattering.

lass sample

lux 7; on the

to entry: Absorbance includes not only attenuation of flux due to absorption but also attenuation due to

Note Ztoemntry Notto beconfused withopticat demnsity {3497, transmittance density {34:97:

3.4.6

absorptance

a

ratio of the absorbed radiant flux to the incident flux

Note 1 to entry: In some cases the letter a is used.

© IS0 2022 - All rights reserved
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3.4.6.1

spectral absorptance

a()

ratio of the spectral radiant or luminous flux absorbed, to that of the incident radiant or luminous flux

[SOURCE: ISO 9211-1:2018, 3.1.2.3, modified — Note 1 to entry was removed and the symbol for

absorptance

3.4.7
absorption

a was changed to a.]

conversion of electromagnetic wave energy into another form of energy, for instance heat, by interaction

with matter

[SOURCE: IE]

3.4.71
selective ab
selective tra
attenuation
other waveld

3.4.7.2
coloration
partial abso
absorbent io

3.4.8

 845-24-081]

Korption

nsmittance

bf selective wavelengths (frequencies, “colours”) of light passing through a sample
ngths pass unattenuated

hs or colloids

linear absorption coefficient

quotient of

E 1
(Xl =—="]0
d d
a; stk
E st
d st
T, st
3.49

decadic abs
optical dens
transmittan
transmittar
D

T

the absorbance E by the path length d traversed by the radiation, represent

1
510 — » Where
T

le linear absorption coefficient
le absorbance
le path length

le internal transmittance

brbance

ity

ce density

ce optical density

1

Fption in the visible spectrum by the creation of coleur centres, e.g. introducti

while

pn or

ed by

1
logarithm to base 10 of the reciprocal of the transmittance, represented by D, =log;o —=1g—, where
T T

D

T

T

is the optical density;

is the transmittance

Note 1 to entry: Not to be confused with absorbance (3.4.5), internal transmittance density (3.4.5).

[SOURCE: IEV 845-24-072, modified — Omission of two Notes to entry.]

3.4.10
transmissio

n

passage of radiation through a medium without change in frequency of its monochromatic components

[SOURCE: IEV 845-24-048]

10
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3.4.11
transmittance

ratio of the transmitted radiant flux to the incident radiant flux of a collimated, monochromatic beam

that passes, at normal incidence, through a plane parallel polished plate
[SOURCE: IS0 12123:2018, 3.10]

3.4.11.1
internal transmittance

ratio of the transmitted radiant flux to the incident radiant flux of a collimated beam that passes, at
normal incidence, through a plane parallel polished plate, excluding reflection losses at the surfaces

[SOURCE: ISO 12123:2018, 3.12]

3.4.11.2

UV cyt-off edge

uvC §0/10

position and slope of the transmittance edge in the short wavelength side obyisible light,
wavelengths at 80 % and 10 % internal transmittance

Note 1 to entry: Slope of the transmittance curve denotes the steepness of‘the UV cut-off (see ISO
The sinaller the difference between A80 and 110, the steeper the UV cut-offiis.

3.4.11.3
colour code
CC

position of the transmittance edge in the short wavelength side of visible light, given by the
at 80 Po and 5 % transmittance including reflection losses

Note [l to entry: For glass types with refractive \ittdex n4 higher than 1,84, the reflection I
transtpission from exceeding 80 %. In this case the wavelength corresponding to 70 % is
(see 140 12123:2018, 4.5.3).

[SOURCE: ISO 12123:2018, 3.15, modified— Added to the Note 1 to entry.]

3.4.12
reflection

process by which radiation is returned by a surface or a medium, without a change in the
its mgnochromatic compofents

Note ] to entry: Part of-the radiation falling on a medium is reflected at the surface of the me

reflection”; another part may be scattered back from the interior of the medium “volume reflectior}”.

Note 2 to entrys~The frequency is unchanged only if there is no Doppler effect due to the motion
glasses from which the radiation is returned.

given by the

12123:2018).

wavelengths

bsses prevent
given instead

frequency of

dium “surface

”

of the optical

[SOU]I(CE: [EV 845-24-047]

3.4.13
reflectance

P

(¢}
quotient of reflected radiant flux and incident radiant flux, represented by p = tD_r , where

m

p isthereflectance

@_ s the reflected radiant flux

r

@__ is the incident radiant flux

m

Note 1 to entry: Reflectance is also defined spectrally in terms of wavelength, in which case, “spectral” is added

before the quantity name.

© IS0 2022 - All rights reserved
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Note 2 to entry: Due to energy conservation, a + p + t = 1 except when polarized radiation is observed, where a is
absorptance and 7 is transmittance.

Note 3 to entry: Reflectance, p, is the sum of regular reflectance, p,, and diffuse reflectance, p4: p = p, + py.

[SOURCE: IEV 845-24-064, modified — Omission of two Notes to entry and the symbol for absorptance
a was changed to a.]

3.4.13.1

regular reflectance

specular reflectance

ratio of the regularly reflected part of the (whole) reflected flux to the incident flux

[SOURCE: I1S®) 11382:2010, 3.2]

3.4.13.2

spectral reflectance

p(A)

ratio of the spectral radiant or luminous flux reflected to that of the incident radiant or luminous [flux
3.4.14

spectral scattering

change of t% spatial distribution of a beam of radiation spread in many directions by a surfac
medium without any change of frequency of the monochromatic components of which the radiat
composed

P Or a
ion is

3.4.15

luminescenge

emission, by
wavelengths
optical glass
thermal agit

Note 1 to entr]
[SOURCE: CI}

3.4.16

birefringen
effect of an 3
polarization:

3.4.17
stress biref}
birefringenc

Note 1 to entr]

atoms, molecules or ions in an optical glass, of optical radiation which for c{
or regions of the spectrum is in excess of the’'radiation due to thermal emission froq
at the same temperature, as a result of these particles being excited by energy othel
htion

y: In the USA, this term sometimes @applies to the emitted radiation.

£ S 017:2011, 17-722]

Ce
nisotropic mediunt¥characterized by the difference of the refractive indices of orthg

'ingence
e caused-by mechanical stress within the optical glass

yUstally induced by either mechanical or thermal, or both stress; the refractive index depe

ertain
n that
" than

gonal

hds on

the orientatio

£l 1 £ 1 H 43 A+l 43 £ £l 1 £ 43 AN
O e pPrarCOT pOTaT rZacroT artt o propagatrort v CCtoT 0T trirC e et OTira g e TrC-vwa v Cvv IttT ©

to the axis of the principal stresses.

espect

Note 2 to entry: It is typically caused by residual stress in the glass blank after differential cooling during
the forming and/or annealing process, or by certain manufacturing processes performed on the optics (see

ISO 23584-2).

Note 3 to entry: For determination of birefringence, see SO 11455.

3.4.18

fluorescence
emission of optical radiation when a substance is exposed to any type of electromagnetic radiation,
where the emitted radiation generally appears within 10 ns after the excitation

Note 1 to entry: Fluorescence is due to an “allowed” transition generally from an excited singlet state to a ground
singlet state.

12 © IS0 2022 - All rights reserved


https://standardsiso.com/api/?name=64c7ee83ddef9539bcc80023f8e38476

ISO 9802:2022(E)

[SOURCE: CIE S 07:2011, 17-456, modified — Omission of one Note to entry.]

3.5 Non-optical properties

3.5.1

coefficient of mean linear thermal expansion

DEPRECATED: expansion coefficient

a(Ty; T)

ratio of the change in length of an optical glass specimen within a temperature interval divided by that
1 I1-1

temperature interval, related to initial specimen length, given by a(T; T)= X 0

a A
\YJ \v)

, where

T, isthe initial or reference temperature

T isthe actual constant or variable temperature of specimen
Iy isthe length of specimen, usually a glass rod, under testing
I| isthelength of specimen at temperature, T

Note 1 to entry: For the determination of the coefficient of mean linear thermal expansion, see 1SO[{7991.
[SOURCE: ISO 7991:1987, Clause 3]

3.5.2
Knoop hardness
Hy
numbler characterizing the resistance of a glass surface to permanent deformation

Note 1 to entry: Note to 1 entry: The Knoop hardness,is determined according to ISO 9385.

3.5.3
strain
€
partigl deformation of a body caused by the application of stress, either interior or exteriofr

Note 1 to entry: In the context of'this document, it refers to the deformation of optical glass brought about by
internjal stresses set up through’improper cooling or annealing during the glass manufacturigg or working
process.

3.54
stresp
o
force per unitarea applied to a body

Note 1 to’entry: The following stresses should be distinguished:

— tensile stress;
— compressive stress;
— shear stress.

3.5.41

internal stress

any condition of tensile, compressive or shear stresses existing within glass, particularly due to
incomplete annealing, temperature gradient or inhomogeneity

©1S0 2022 - All rights reserved 13
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3.5.5

22(E)

stress optical coefficient

K
ratio of stres

Note 1 to entr

3.5.6

s birefringence effect to applied uniaxial stress on an optical glass

y: For the determination of stress optical coefficient see ISO 10345-1 and ISO 10345-2.

chemical resistance
resistance of glass to attack by neutral, alkaline or acid media

Note 1 to entr

Note 2 to entj
by determinir
changes of the

Note 3 to enty
and phosphat
respectively.

3.5.7
radiation re
ability of a s
exposure to

3.5.8
viscosity
property cha

Note 1 to entr]

Note 2 to entr
unit, decipasc

[SOURCE: IS

3.5.9
Ranges of vi

Note 1 to enty
given in 3.5.9.

3.5.9.1
melting ran
range of visc

3.5.9.2

y: The media can have a particular composition, e.g. detergents.

y: For each attacking medium, special testing procedures are desirable and they are carri
g the loss in mass of the sample after attack, calculating the attacked depth, or by detérmini
surface by optical means.

y: For the determination of water resistance, acid resistance, climate resistance) alkali resi
e resistance of raw optical glass, see ISO 21575, ISO 8424, ISO 22531, 1SO, 10629 and ISO

sistance
tabilized optical glass to retain its optical and other désjred physical properties
high energy radiation

racterized by resistance to flow under stress
y: In the case of Newtonian behaviour, the rate'of deformation is proportional to the stress.

y: According to international convention, thie preferred unit for the viscosity of glass is the §
hl second (dPa-s).

) 7884-1:1987, 3.1]

scosity

y: With respecttolpractical application, the following three ranges of viscosity measuremsg
| to 3.5.9.3.

pe

psity up to 103 dPa-s

ed out
ing the

stance
9689,

after

I sub-

nt are

working range
required viscosities in the range of 103 dPa-s to 1076 dPa-s for typical hot-forming processing

3.5.9.3

annealing range

temperature

3.5.10
viscometric
temperature

between the annealing point and the strain point

fixed point
6 which characterizes the viscosity-temperature behaviour of a glass

Note 1 to entry: It is convenient to refer to the following temperatures as viscometric fixed points, see 3.5.10.1 to

3.5.10.4.

14
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Note 2 to entry: For the determination of the viscosity and the viscometric fixed points, see ISO 7884.

3.5.10.1

working point

Or1

viscometric fixed point, namely the temperature corresponding to a viscosity of n¢; = 10* dPa's

Note 1 to entry: The working point is determined by one of the methods described in ISO 7884-2 or ISO 7884-5.

3.5.10.2
softening point
efz 0 0 0 0 0 0 0 .
apprdximate temperature below which the glass behaves as a rigid solid in glass-forming operations
and for a control test to indicate changes in composition

Note 1 to entry: The temperature is determined by the method described in ISO 78846 The ¢orresponding
viscodity is estimated by the following equation:

(o)
=2,1x10" x| p———
Uly) (P 520}

whereg

1, softening point (dPa-s)

A is the density of the glass (g:cm™3)

d isthe surface tension (mN-m-1)

for p = 2,5 grem=3 and o = 300 mN-m™1, the viscosity is
N, =1076dPa-s

In most cases, 1, lies close to that valudejit shall be used if the value of p and o are unknowh. In extreme
cases|n, ranges from 107> dPa-s to 108'dPa-s.

Note 4 to entry: The softening poifit of a glass is defined in ASTM C338 as the temperature at which{a round fibre,
nomirjally 0,65 mm in diameter.and 235 mm long, elongates under its own weight at a rate of 1 hm/min when
the ugper 100 mm of its length)is heated at a rate of 5 °C/min.

Note 3 to entry: See ISOC/884-1:1987.

3.5.10.3

annefaling point
O3
temperatune at which the internal stress of the glass is substantially relaxed in a few minutes

Note to-entry ‘/\lv:nnallhrr paointcarracnandc ta tha yin g fammnaratiiea 1ot 10 tL 1 A nnc]‘ng zone and Wlth a

TO—Ct A e TS P o CoOTrT Cop ot ToOTnCopptrTCmp ot CIIitT TITT

viscosity of the glass at this temperature of 1013 dPa's to 10135 dPas.

Note 2 to entry: It is calculated by measuring the elongation speed of the glass fibre or the deflection speed of the
glass beam.

[SOURCE: ISO 7884-7:1987, 4.2]

3.5.10.4

strain point

9f4 - . . - . .

temperature at which internal stresses in a glass are substantially relieved in a matter of hours

Note 1 to entry: This extrapolated deflection rate corresponds to a viscosity of approximately 10147 dPa-s (see
ISO 7884-7).

© IS0 2022 - All rights reserved 15
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Note 2 to entry: The strain pointis determined by extrapolation of the annealing point data and is the temperature

at which the v

iscous deflection rate is 0,031 6 times that observed at the annealing point.

[SOURCE: ISO 7884-7:1987, 4.3]

3.5.10.5

transformation temperature

Tg
temperature

at which the glass changes from elastic to visco-elastic

Note 1 to entry: An abrupt change in the mechanical or thermal properties of the glass is observed around
Ty. Ty is not a value inherent to the glass composition, but depends on the thermal history of the glass and the

measurement
Differential Sq

3.6 Impej

3.6.1 Glas

3.6.1.1
striae
internal imp
variation in 1

3.6.1.2
bubble

TITETITod CITOSEIT. 1 Termmat Mectamnicat ATalysis ( 1T MA); Differentiat-Therma Amatysts (DT
anning Calorimetry (DSC) are representative T, measurement methods.

fections
5 imperfections

erfections of a glass appearing as wavy distortions, usually representing a loc
efractive index

gaseous inclyision in glass

Note 1 to entr]

3.6.1.3

Kknot
nodular inclu
much higher

3.6.1.4
inclusion
extraneous @

3.6.1.5
stone

y: See also blister and seed.

sion, often having an attenuated-tail; which is to be regarded as a stone and which sh
degree of attack by the glass melt

r foreign media (for instance bubble, seed, knot and stone) within the body of the gla

opaque residue of raw or‘refractory media not dissolved during the melting process

3.6.1.6
seed

\) and

hlized

OWS a

gaseous inCllllSiOIl having a diameter smaller than 0,5 mm

Note 1 to entry: See also blister (3.6.1.7) and bubble (3.6.1.2).

3.6.1.7
blister

elongated bubble, elliptical in shape and longer than 6 mm

Note 1 to entry: See also bubble (3.6.1.2).

3.6.2

3.6.2.1
scratch

Imperfections after optical processing

score mark made by a hard body

16
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