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Foreword

IS0 |tha International Organization for Standardizationt s 8 woarldwide
F federation of netional standards bedies {150 member bodies), The work
of preparing International Standards is normally carried out through IS0
technical committees. Each member body interested in a subject for
which a technical committes has been established has the right to be
represented on that commitiee. International organizations, governmental
and non-governmental, in laisan with 150, also take pan in the work, IS0
collaborates clasaly with the International Electrotechnical Cammission
HlEC] on all matters of electratechnical standardization.

Draft International Standards adopted by the technical commitiees ara
circulated to the marmber bodies far voting. Publication &s an Intermational
Standard requires approval by at least 75 % of the membar bodies casting
g wata,
International Standard 150 10110-2 was prapared by Technical Cammittes
ISOVTC 172, Optics and optical instruments, Subcommittes SC 1. Funds-
mental stanciards,
10 10110 consists of the following parts, under the general tite Optics
and optical instruments — Pragasation of drawings for aptical slements
and systems:

— Part 1: Ganeral

— Part 2' Matanal imperfections — Stress birefangence

— Part 3 Material imperfections — Bubbles and inclusions

— Part 4 Materis! imperfections — lnhomogenaity and strige

T — Fart 5 Surface form lolsrances

— Part 6 Centring tolerances

— FPart 7; Surface imparfection talerances

— Fart & Surface texture

— Part 9 Surface treatment and coating

@ 50 1986
All rights resanced. Unless othansise sprcifind, na part of this publication may te repreduced
of ubilized in any form or by any means, slectrar: of mechanical, including photceapying and
microfim, withou? permisaion in writing fram 1he publisher,

Intamational Qrganization far Standardization
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— Part 10: Table rapressnting data of 8 lens elernant

— Part 11! Non-toleranced data

— Part 12! Asphenc surfaces
— Part 13: Laser irradiation damage threshold

Annexes A and B of this part of IS0 10110 are for infermation onby
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IS0 10110-2:1996(E)

Optics and optical instruments — Preparation of
drawings for optical elements and systems —

Part 2:

Material imperfections — Stress birefringence

1 Scope

IS0 10110 specifies the presentation of design ard
functional reguirermants for optical elements and 3ys-
terms in technical drawings wsed for menufacturing
grd inspaction.

This pars of IS0 10110 specifias the indication of the
salarance for strass birefringence in optical elements
made of isotropic material,

2 Definition

For the purposes of this part of IS0 10110, the fol
lowing dafinitian applies

2.1 stress birefringence; Thz result of residusl
strasses within & glass blank following differantial
cacling during the farming andlor annealing process,
ar af eertain fabrication processas carmiad out on the
optcal element,

WOTE 1 The birelringence produces a difference in indax
of refraction in the glass for light polarzed paralled o per-
pendicular to the residusl stress. This cen affect the
wavefront guality or optical path differesce of the light
transmittad by the optical slament

3 Permissible stress birefringence

The cptical path ditference (OPD] As betwesn
orthogoral palarizations of transmitted light over the
thickness of the sarmple is 8 measurs of birefringence.
I is given in nanomatras by

As = a-oK

wharne
a is the sample path length, in centimatres;
a is the residual stress, in o newtons ger
square millimetre;
K it the difference between the pHnmelastic

constants, in units of 107° squere mill-
metras per newdon (107 mmS N L

The residual stress-induced birefringance is spacified
i terms of optieal peth difference pe: unit path
length, in ranomeires per centimetre. A retardation
of rmare than 20 armjem sample thickness ganerally
corresponds to “cosrse” annealed glass while a re-
tardation of less than 10 nmjcm sample thicknass re-
fars to a “fine” anneal and is ususlly specified for
precision optical elemants.

4 Indication in drawings

4.1 The specifieation of the tolerance for stress
birefringarce is given by a code numbar, and & value
for the maximum parmissible OPD per unit psth
larigth

492 The code number for stress birefringence is O
[zera).

4.3 The indication is given in the form: OfA.

44 A s the -maximum permissible Stress
birefringence in nanometres per centimatre of optical
path langth.
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4.5 The intication shall be entered near the optical
elemant ta which it refers. If necessany, tha indication
may be connected te the slement by a leader, It

should be preferably associated with the other indi IR s f: .
cations of matarial impardections (bubbles, inhomo- A b

genaity, and  siriae;  sea IS0 10110-3  and
IS0 10110-4]

Bwwmwwow

F&"&*&k

(Examples are giwven m  cluse S and in — K
IS0 10770-1:1586, anneax A}

Altermatively, for lens elements, the indication may be
given in & table in accordance with 150 10710-10

® oW ow

®owow owow
i

5 Example

Lo

8 | 101130-1:153 .
|ses slso 150 10110-1:1886, annex Al Figurs 1 — Exampls of strass birefringence

Figure1 shows, as an axample, the indication of 3 tolerance indication
maximurm  parmissible  stress  birefringence  of
10 nmyjcrn for a lans element
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Annex A
(informative)

Birefringence tolerance

This annex does not dafine rules for the selection of tolerances

Tabla 4.1 gives examples of birefringence talerances with coresponding typical applications.

Table A.1 — Examples of birefringence tolerances and typical

applications
z Permissible optical path difference : f
{OPD) per cm glass path Typical applications
Polarisation instrurmants
< @ amjcm
Interfarence nstrurmenis
Precision optics
5 nmjcm
astronomecal optics
Phatographic optics
18 nmicm ) _
hicroscope optics
Magnifying glasses
20 nmiem ; ; :
View finder optics
Without requirement Hlumination optics
Z.. 1 3
IJ )
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Annex B
{informative)
Bibliography
[17 IS0 10110-1:1396, Optics and goucal inste- ements and systems — Fant 3 Matenal
mants — Praparstion of drawings for ogtical el imperfections — SBubbles and inciusions.

ements and systems — Part 1 General,
[3] 150 10110-4—", Optics and optical instruments

= [21 150 10110-3:1996, Optics end cplical instru- — Praparaton of drawings for optical elements
ments — FPreparation of drawings far aptical sk and systems — Part 4: Mataral imperfactions
— Inhomogeneaity and striae,

—_—

1l To be published.
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ISO 10110-2:1996(E)

;;IES 37.020; 37.100.1¢

&mﬂ optits, optical equgmant, drawings, technical drawings, presentation, smperfections, birefringence.
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