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Foreword

ISQ {the Internatianal Organization for Standardization) = 2 worldwida
faderation of national standerds bodies {IS0 member bodies). The wark
of preparing Intemationzl Standards is normally carried out through 150
technical committeas. Each member body interested in @ subject far
which & technical commities hes been established hag the right to be
reprasentad on that committes. Imarnationsl crganizatiors, governmental
and non-governmental, in lisison with 150, also take part in the work. 50
collsborates closely with the Intemational Electratechnical Commissian
{IEC} on all matters of alectrotechriczl standardizatian.

Draft Intarmational Standards adopted by the technical committess are
circulsted to the member bodies for voting. Publication as an International
Standard reguires approval by at lesst 75 % of the member bodiss casting
8 vots.
Internatienal Standard 1S 101 10-3 was preparad by Technaical Committee
ISQ/TC 172, Joves and apticsl instruments, Subcammittee 50 1. Funoa-
menigl stancards.
152 10110 consists of the following parts. under the general title COgrics
and cptical instruments — Praparation of drawings for optical slemeants
and systems:

— Fart 1. Ganeral

— Fart & Matenal imperfsctions — Stress birgfringencs

— Part 3 Matenal imperfactions — Bubbles and inclusions

— Part 4 Matenal imperfections — Inhomagenaity and strias

— Part 5! Surface form tolerancas

— Part B: Centring tolerances

— Part 7; Surfece imperfection tolarances

— Part & Surface texture

— Fart 5 Surface treafment and coating f :
e 150 1998
Al rights reserved. Undess othenwise specifisd, no part of this pubhcation may be recrogucad

9 WtR2Ed 0 ary fonm or by ary means, slectronic oo mechanical, inchuding phatecopying and
mucradilm, withaut permission in writng from the publisher.
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— Fart 10: Table reprasenting data of a lens element

— Part 11; Nontoleranced data

— FPart 12: Aspheric surfaces

— Part 13 Laser rrradiation damage threshald
Annex A of this part of 150 10110 is for information only.
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Optics and optical instruments — Preparation of
drawings for optical elements and systems —

Part 3:

Material imperfections — Bubbles and inclusions

1 Scope

1S 10110 spacifias the presentation of design and
functional requirements for apticel elements and sys-
tems in technical drawings used for manufacturing
and inspecticn.

Thiz part of 150 10710 specifies the indication of the
level of acceptebility of bubbles and other inclusicns
in cotical elements.

2 Definitions

For the purposes of this part of IS0 10110, the fol-
lowing definiticns apphy

2.1 bubbles: Gaseous voids in the bulk materal, of
generalty circular crass section, which sometimes ap-
peerin glass as the result of the manufasturng proc-
B55,

2.2 other inclusions: All localized bulk material de-
fects of assenatially circular cross section, including
strige knats, small stones, sand and crystals.

3 Permissible bubbles and other
inclusions

Ag g result of the glass melting and refining process,
bubkles and other inclusions appesr in roughly con-
stant numbers par unit velume af glass, Their number
depands on the giass type and the manofacturing
process.

The harmful affect of bubbles and inclusions on op-
tieal performance is roughly proportional to their pra-
jected cross-sectional arsa:

— bubbles and other inclusions scatter light in pro-
portion to their aes;

— near an imege plane, bubbles and other inclusans
are objectionable due to thair wvisibility and there-
fere thair cress-sectional ares.

Far these reasans, glass has traditonally been graded
far bubble quality in terms of the apparant cross-
sectional area of bubbles and other inclusions per unit
velume of glass; howewer, this part of IS0 10110 ap-
plies 1o individual optical elements,

3.1 Specification

The specification for bubbles and other inclusions
which are permissible in the efement is given in the
form M x A;

N 5 the numbar of bubbles and inclusions of
maximal permitted size allowed;

the grade number A is the measure of their size.
It is aqual to the square root of the projected area
af the largest permissible I?i;t:ible andjor inclusian,
expressed in millimetres. Prefered values for 4
are given in the first calurmm of 1able 1.

3.2 Sub-division

A larger number of bubbles and ather inclusicns with
a smaller grada numbar iz permitted if the sum of the
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projectad areas of all bubbles and inclusions does not
excead

N x A? = maximum total areal

Grade numbers are given in the columng of table 1,
and the coresponding multiglication factors appear in
the first line of the table.

The table indicates, for exampla, that s bubbles of
grade number 0,10 have the same area as one bubbie
of grade number 0,25,

When determining the number of permissibla bubbles
and other inclusions, thosa with a grade nurnber of
0,16 & or smaller shall not be counted,

3.3 Concentrations

Concanirafiens of bubbles and other inclusions are
not allgwed, A concentration oocurs when more than
20 % of the number of allewed bubbles and other
inclusions is found in any 5 9% of the test region. If the
total number of bubbles and othar inclusions s less
than 10, then 2 or more bubbles er ather inglysions
falling within &8 5% sub-area congtitute & concan-
tration.

4 Indication in drawings

4.1 The indication of bubbles and other inclusions
which are permissible in the elamant iz given by a
Code number and a Aurmenical term.

4_.2 The code nurber for bubbles and athar inglu-
Siong 5 1,

4.3 The indication is given in the form: 1/ x A

AT ; Y T A R T T R S
TR T AR, L I R LT

50

4.4 Tha termm W= A 5 detarmined in a-::nrdancé
with clause 3.

4.5 The indication shall be entered near the aptical
efement to which it refers. If necessary, the indication
may be connacted to the slement by a leader, It
should preferably be associated with the cther in-
dications of matenal imperfections  {stress
birzfrngence, Inhompgeneity. and  stiae;  see
150 10110-2 and IS0 10110-4)

Alternatively, far lans elemants, the indication may be
given in a table in socordance with 1SO 1071010,

5 Example

ig2e plga IS0 10110-1;1996, annex A)

Figurs 1 shows, as an example, the indication of a
maxirmurn af 3 permissible bubbles or ather inciusions
of grade number 0,15

Al
143 x 0,16
2/

Figure 1 — Example of tolerance indicatian far
bubbles and other inclusions
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Table 1 — Preferred size designation and factors for sub-division for bubbles and other inclusions

Multiplication factors
1 25 6.2 16
|preferrad values|
5
| e
0, 005
2.0a [ellsle
0,015 0,010 0.00G
0.02% 0.016 013 0,008
0,040 0,025 0018 0,010
0,082 0,040 Q028 0018
Grade numbers A mm (e ] 0,083 3,040 0,025
0,15 0.1a 0,083 0,040
025 0,15 0.1a 0,063
0,40 0,25 0,18 0.1
0,53 0,40 0,25 0,186
1.0 0,83 0,49 0.25
1.8 1.0 ell=x] G.4d
2.5 16 1.0 0.63
4.0 25 1.8 1.0
EXAMFLE
If the indication is 152 = 0,25 (i.e. 2 bubbles of grade number 3,251, then 2 = 2.6 = 5 bubbles and|or other inclusions of
graca number 0,16, or 2« 8,3 = 12 bubblas of grade nurmber 0,1 gr 2 x 16 = 32 bubkies of grade number 0,063 are
’ permigsible, Alternatively, ary carmespondng combination of the above is permissible, provided that the tofl projected
area of afl bubbles andfor other inclusions with a grade number grester than 9,76 = 0,25 = 004 doas not exceed

2 » 0,258° mm® = 0,125 mm®
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Annex A
{informative)
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