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Foreword

ISO (the Intepmatiomat-Orgamzatiom—for—Stardardization)—Ts—a—wortdwide
federation of national standards bodies (ISO member bodies). The work of
preparing Intgrnational Standards is normally carried out through 1SO
technical compittee. Each member body interested in a subject for which a
technical compnittee 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. 1SO
collaborates glosely with the International Electrotechnical Commission
(IEC) on all matters of electrotechnical standardization.

Draft Internatipnal Standards adopted by the technical committees are
circulated to thhe member bodies for voting. Publication as an International
Standard requjres approval by at least 75 % of the member bodies casting
a vote.

International qtandard 1SO 12123 was prepared by Technical Conirittee
ISO/TC 172, Qptics and optical instruments, Subcommittee SC 3; Optical
materials and components.
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Introduction

T'he harmiul effect ot bubbles and other Inclusions (in the follo

ving text only

the term “inclusions” is used) on optical performance is grep¢rtional to the

projected cross-sectional area of the inclusions. In.'a) pu
inclusions scatter light in proportion to their areay.In an

il plane the
mage plane,

inclusions are objectionable due to their visibility,and therefore their cross-

sectional area.

For these reasons, glass in bulk form jhas/ traditionally begn graded for
inclusion quality in terms of the apparent eross-sectional areq of inclusions

per unit volume of glass.

This International Standard, however, can also be used for

an individual

glass in preshaped form (e.§h moulded, or prepared for rmachining, or

having a specific shape).
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Raw optical glass in bulk and preshaped forms —
Bubbles and other inclusions — Test method and classification

1 Scope

This Interpational Standard specifies a test method for determining inclusions”in raw optical glass
preshaped form.

It gives a
specified,

by this tegt method.

2 Definitions

For the pyrposes of this International Standard, the following definitions apply.

2.1 incl
the glass.

NOTE —
cross-sect

2.2 bubbple: A gaseous inclusion in glass (gas-filled cavity).

NOTE —

2.3 con

subarea q¢f 4 % of the total test area, of more than 20 % of the total number of inclusions. For examg
number dfinclusions is less than 10 _then two or more inclusions falling within a 4 % subare

classification for raw optical glass in bulk form according t@ inclusions determined by the
as well as a designation of a raw optical glass in preshaped form according to the inclusior

Ision: Extraneous or foreign matérial (for instance bubble, seed, knot, stone) present withi

Inclusions may occur in glass'as a result of the manufacturing process and, in general, have approx
ons.

See also definitions of “blister” and “seed” in ISO 9802.

centration (of inclusions in a raw optical glass of preshaped form): Occurrence of inclu

in bulk and

test method
s determined

h the body of

mately circular

sions within a
le, if the total

constitute a

concentration. In the case of a circular test area, its diameter corresponds to 1/5 of the diameter of the preshaped

form.

3 Principle

3.1 For raw optical glass in bulk form, determination of the total cross-sectional area of all accountable inclusions

per 100 ¢

m3 of glass.

3.2 For a raw optical glass in preshaped form, determination of the number and diameter of accountable
inclusions present in any intended opticai path through the glass.
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4 Apparatus

4.1 Travelling microscope with scale.

4.2 Dark field illumination.

5 Test sample

The test sample shall have at least one polished, preferably plane surface.

6 Procedyre

6.1 The test|sample to be inspected is illuminated by a beam of light from the side, and viewed againgt a dark
background. Ifjclusions will appear as bright specks on a dark field.

6.2 For raw gptical glass in bulk form, determine the number and diameter of all inclusiens which are not |ess than
0,063 mm in sfze, and the volume of the test sample.

6.3 For raw gptical glass in preshaped form, determine the number and diameterof all accountable includions, the

minimum acco

In case of nor
shortest and th

7 Express

7.1 Raw optical glass in bulk form

Calculate the 1
sample.

7.2 Raw op

Refer to table
size inclusion

Several inclusi
maximum size
inclusions are
inclusions (see

untable size being 1/4 of the maximum permissible size.

jon of results

otal cross-sectional area in square millimetres of the accountable inclusions per 100 cm3 o

-circular cross-section inclusion, the diameter in millimetresis equal to the geometric mean of the

e longest diameter.

tical glass in preshaped-form

1 which gives the inclusion grade number, A, equal to the diameter, in millimetres, of the n
ermitted or present in-the test sample.

pns smaller than“the maximum size inclusion are allowed if, in total, the cross-sectional arg
inclusion is<pot” exceeded. Table 1 provides subdivision factors by which the number o
o be divided'so that the inclusion quality can be expressed in terms of the number of maxin
example.2in 8.2).

For subdivisio

the test

haximum

ba of the
smaller
um size

the first

of a permussnble number of mclusmns (with an inclusion grade numberA accordlng to

b, four or

five of table 1), the permissible number is to be multiplied by the subd|V|S|on factor of the correspondlng column see
the following example.

EXAMPLE

Two inclusions

L

2x2,5 =
or

2x6,3 =

having an inclusion grade number A, of 0,63 may be subdivided into

5 inclusions of A = 0,40

13 inclusions of A = 0,25
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Table 1 — Inclusion grade numbers, diameters and subdivision factors

Range and nominal values of diameter, in millimetres, of accountable inclusions
Inclusion grade
number Ato 0,8Ato 0,5Ato 0,3A
over 0,8 A over0,5A over 0,3 A and below
A A 0,63 A 0,40 A 0,25 A
0,004 0,004 — — —
0,006 0,006 0,004 — —
0,010 0,010 0,006 0,004 —_
0,016 0,016 0,010 0,006 0,004
0,025 0025 0018 8;6046 67006
0,p40 0,040 0,025 0,016 0,010
0,p63 0,063 0,040 0,025 0,016
0{10 0,10 0,063 0,040 0,025
0}16 0,16 0,10 0,063 0,040
0]25 0,25 0,16 0,10 0,063
0J40 0,40 0,25 0,16 0,10
0f63 0,63 0,40 0,25 0,16
1,0 1,0 0,63 0,40 025
1,6 1,6 1,0 0,63 0,40
4,5 2,5 1,6 1,0 0l63
40 4,0 2,5 1,6 1,0
Subdivisfon factors 1 2,5 6,3 6
Subdivisior] of one inclusion into more than 16 smaller inclusions and smaller than a diameter of 0,004 mm is not
permitted.
Partial subflivisions are allowed. That is, a fraction of the permissible number of inclusions may bg subdivided
according tp the above paragraph.
These subglivision factors are calculated from the nominal diameter of an inclusion smaller than the maximum
permitted sjze. Thus for A = 0,40, allowing a maximum inclusion size of 0,4 mm, the subdivision factor f¢r inclusions
0,25 mm in|diameter is 2,5.
Where inclgsions are observed with a size'not listed in table 1, for practical purposes, the diameter rang¢ embracing
the actual $ize is selected to determinie the subdivision factor. Thus for A = 0,40 an inclusion 0,3 mm|in diameter
equal to 0,15 A would have a subdivision factor of 2,5, and an inclusion 0,15 mm in diameter equal to (,38 A would
have a subgivision factor of 6,3,
8 Classification and-designation
8.1 Raw |optical\glass in bulk form
Raw optica| glass'in bulk form shall be classified in accordance with table 2.

Table 2 — Classification of raw optical glass in bulk form

Inclusion Total cross-sectional area of inclusions per 100 cm3 of
class glass
mm?2
ICO up to and including 0,03
IC1 more than 0,03 up to and including 0,1
IC 2 more than 0,1 up to and including 0,25
IC3 more than 0,25 up to and including 0,5
IC 4 more than 0,5
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For convenience of reference to the inclusions of raw optical glass in bulk form complying with the classification of
this International Standard, the use of a designation as follows is recommended:

EXAMPLE

The designation of a raw optical glass in bulk form having a total cross-sectional area of inclusions of 0,06 mm2 per
100 cm3 of glass (class IC 1) shall be:

Optical glass in bulk form, inclusion class ISO 12123 - IC 1

8.2 Raw o:ttical glass in preshaped form

For convenie
determination

EXAMPLE 1

The designati
A =0,16 shall

Optical
EXAMPLE 2

The designati

1 inclusi

3 inclusi

6 inclusi

16 inclus

A=0,25

n=1+3
shall be:

Optical glass in preshaped form, inclusion code ISO 12123 - 1/4 x 0,25

ce of reference to the inclusions of individual raw optical glass in preshaped form_ complyin
of this International Standard, the use of a designation as follow is recommended:

bn of a raw optical glass in preshaped form containing n = 4 inclusions, with an inclusion grad
be:

glass in preshaped form, inclusion code ISO 12123 - 1/4 x 0;16

pn of a raw optical glass in preshaped form containing'ificiusions of different sizes, for examp
bn at 0,25 mm

bns at 0,16 mm

bns at 0,1 mm

ions at 0,063 mm
mm (maximum size)

2,5 + 6/6,3 + 16/16 =4-(to the nearest whole number)

g with the

e number

le

9 Test repert

The test report shall include the following information:

a) reference to this International Standard;

b) identification of the test sample;

c) forrawo

ptical glass in bulk form, designation of the inclusion class (IC);

d)for a raw optical glass in preshaped form: designation of the inclusion code (1/n x A) and a statement of whether
or not there are concentrations (see 2.3).
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