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Foreword

IS0 (the Intemational Organization for Standardization) is a wordwide
federation of national standards bodies (IS0 member badles). The work of
preparing [ntemational Standards is normally caried oul through IS0
technical committees, Each member body interested in a subjeet for which
a technical committee has been established has the right to be represanted
an thal committes. International organizations, govemmental and nan-
governmantal, in liaison with 150, also fake part in the work 180
collaborates closely with the Intemational Electrotechnical Commission
(IEC) on all matters of electrotechnical standardization,

Oraft International Standards adepted by the technical committess are
circulated 1o the member badias for voting. Publication as an Intematicnal
Standard requires approval by at least 75 % of the member bodies casting
awvola,

Intermational  Standard 120 10110-4 was prepared by Technical
Committee [SOVTC 172, Optics and oplical instruments, Subcommitisa
SC 1, Fundamenial standards,

IS0 10110 consists of the following parts, under the general fitle Oplics
and aptical inslrumeants — Preparalion of drawings for oplical elements and
Syslams:

—  Part 1: Ganeral

—  Part 2: Material imperfactions — Stress birefringence

—  Part 3 Malerial imperfections — Bubbles and inclusions

—  Pait 4 Malera! imperfections — Inhomogensity and siriae

—  Par 5: Surfaca form tolarances

—  Part B Centring tolerances

—  Pant 7: Sudface imperfaction lalarances

—  Part 8: Surface texture

@ 150 1887
Al rghts reserad, Unless athersisa speciied, no par of this publication may be raproduced
ar uilzed in any farm or by any means, eecironic o mechanical, incfuding photocopying and
microdim, withaul peemigsion in witing from tha publisher

Intarnaticnal Organizetion far Standardization
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—  Part 2 Surface freatment and coafing

—  Part 10: Table representing data of a fens element
—  Part 11: Non-toleranced data

—  Pant 12: Aspheric surfaces

—  Pan 13 Laser iradiation damage threshold

Annex A of this part of 130 10110 is for information onby.
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Optics and optical instruments — Preparation of drawings for
optical elements and systems —

- Part 4:
Material imperfections — Inhomogeneity and striae

1 Scope

IS0 10110 specifies the presentation of design and functional requirements for eptical elerments in technical
drawings used for manufacturing and inspaction

This part of IS0 10110 specifies rules far the indication of allowable inhomogeneity and strias in optical elaments.

2 Definitions

Far the purposes of this part of IS0 10110, the following definitions apply.

2.1 inhomogeneity: Gradual variation of the refractive indesx within an optical elament, defined as the difference
batween maximuim and minimum vaiuss of the refractive index within the alemant.

MNOTE — Inhomogeneity is caused by avanation of the chemical compesition and sther atiects within the bulk matarial.

2.2 striae: Inhomogensities having small spatal extent.
MOTE — Siriae can appesr in the femm of sharply delined cordlike regions, especizlly when Ine glass was made by the clay-

pol melling process. The tank melting process, wiich can cause band-like striae structures, | mone common loday fii
production al eplical glass.

3 Specification
3.1 Classes of inhomogeneity
Measurement of the inhamogensity within an optical element s ollen difficull to carry oul in a nondestrucive

mannar. Tharelare the speeification of an inhomageneity class far an oplical element is primarity useful fior the
selection of the raw material.
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Ear characterization of inhomogeneity, six classes are deflned. They comespond to the allowable varation of
* rafractive index within the opfical element, The walues are fixed by table 1.

Table 1 — Inhomogeneity classes

Maximum permissible variation
Class of refractive index within a part
10-6
(4] + 50
1& + 20
2 15
3 t2
4 +1
: i ] ] £0.5

3.2 Classes of striae

In contrast to inhomogeneity, siriae within 2 finished part can be easily observed. Theralore the specification of tha
striae class for an optical element serves nat anly the selection of the raw matarial, but also allows the chacking of
the degree of compliance of the finished pari with the specification.

For the purpose of this pant of 1SC 10114, striae are divided inte five quality classes. Faor classas 1 1o 4, stnas are
considerad only if they cause an optical path difference As of at least 30 nm. Under this provision striae can be
tested and classified by their projected area perpendicular to the optical path threugh the element. Class 5 allows
also the specification of tolerances for striae causing an optical path differance of less than 30 nm

Classes 1 1o 4 are related to the density of striae, which is defined as the ratio of effective projected area of striae fo
the area of the 12st region. The values are fixed by table 2,

Class 5 applies to optical elements with highest quality requirements. The restriction to striae exceading 30 nm
optical path difference does not apply to this class. It is lo be noted that for very weak siriae the specification of a
maximurn density is not usaful.

3iriae causing an optical path differance As > 150 nm are usually not ta be expected in optical glasses and filter
glasses.

Table 2 — Classes of striae

Density of striae causing an
optical path difference of at
least 30 nm
in &

Class

i = 10
=5
=2

= |

= ||~

Exiramely fres of sirias
Resirction to sinae exceading
5 30 nm does nol apply

Further information fo be
supplied in a note 1o the
drawing
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4 Indication in drawings

These matarial imperections are indicated in drawings by & code number, followed by a slash, and the class
numbers for inhomogeneity and striae.

4.1 Code number

The code number for inhomaogensity and striae is 2,

4.2 Structure of indication
The indication shall read as follows:
24 8

where A is the class number for inhomogeneity according to table 1 and # is the elass number for striae according
to table 2.

If no specification for inhomoganeity is needed, A shall be replaced by a dash,

It ro specification for striae is needed, & shall be replaced by a dash.

4.3 Location

The indication shall be entered near the optical element to which it refers. If necassary, the indication may be
connected to the element by a leader. Preferably, it should be asscciated with the other indications of material
imperfections (stress birefringence and bubbles, see IS0 10110-2 and 150 10110-3). Examples of such an
indication are gven in 4.4 and in IS0 10110-1:1998, annex A,

Alternatively, for lans elements, the indication may be given in a table in accordance with 150 10110-10

4.4 Example of indication

Figure 1 shows, a3 an example, an aptical slement of inhomogeneity class 3, striae class 2

B

R

%R

3
wowmAR

|
23
[ %
e

e
L

®OWM R

o
)

£
w

W

o

Figure 1 — Example of inhomogeneity and striae tolerance indication
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Annex A
(informative)
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Descriptors: oplics, ot i i
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