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National foreword

This British Standard reproduces verbatim ISO 10110-10:2004 and
implements it as the UK national standard. It supersedes
BS ISO 10110-10:1996 which is withdrawn.

The UK participation in its preparation was entrusted to Technical Committee
CPW/172, Optics and optical instruments, which has the responsibility to:

— aid enquirers to understand the text;

— present to the responsible international/European committee any
enquiries on the interpretation, or proposals for change, and keep the
UK interests informed;

— monitor related international and European developments and
promulgate them in the UK.

A list of organizations represented on this committee can be obtained on
request to its secretary.

Cross-references

The British Standards which implement international publications referred to
in this document may be found in the BSI Catalogue under the section entitled
“International Standards Correspondence Index”, or by using the “Search”
facility of the BSI Electronic Catalogue or of British Standards Online.

This publication does not purport to include all the necessary provisions of a
contract. Users are responsible for its correct application.

Compliance with a British Standard does not of itself confer immunity
from legal obligations.

Summary of pages

This document comprises a front cover, an inside front cover, the ISO title page,
pages Ii and iil, a blank page, pages 1 to 11 and a back cover.

The BSI copyright notice displayed in this document indicates when the
document was last issued.
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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 I1SO
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 electrotechnical standardization.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main task of technical committees is to prepare International Standards. Draft International Standards
adopted by the technical committees are circulated to the member bodies for voting. Publication as an
International Standard requires approval by at least 75 9% of the member bodies casting a vote.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rights. ISO shall not be held responsible for identifying any or all such patent rights.

ISO 10110-10 was prepared by Technical Committee ISO/TC 172, Optics and photonics, Subcommittee SC 1,
Fundamental standards.

This second edition cancels and replaces the first edition (ISO 10110-10:1996) which has been technically
revised to expand the scope from only single optical elements to single optical elements and cemented
assemblies.

ISO 10110 consists of the following parts, under the general title Optics and photonics — Preparation of
drawings for optical elements and systems:

Part 1: General

Part 2: Material imperfections — Stress birefringence

Part 3: Material imperfections — Bubbles and inclusions
Part 4: Material imperfections — Inhomogeneity and striae
Part 5: Surface form tolerances

Part 6: Centring tolerances

Part 7: Surface imperfection tolerances

Part 8: Surface texture

Part 9: Surface treatment and coating

Part 10: Table representing data of optical elements and cemented assemblies
Part 11: Non-toleranced data

Part 12: Aspheric surfaces

Part 14: Wavefront deformation tolerance

Part 17: Laser irradiation damage threshold
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Optics and photonics — Preparation of drawings for optical
elements and systems —

Part 10:

Table representing data of optical elements and cemented
assemblies

1 Scope

ISO 10110 specifies the presentation of design and functional requirements for optical elements and systems
in technical drawings used for manufacturing and inspection.

This part of ISO 10110 specifies a format for indicating the dimensions, permissible deviations and material
iImperfections of optical elements and cemented assemblies in tabular form.

2 Normative references

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated reterences, the latest edition of the referenced
document (including any amendments) applies.

ISO 10110-2, Optics and optical instruments — Preparation of drawings for optical elements and systems —
Part 2: Material imperfections — Stress birefringence

ISO 10110-3, Optics and optical instruments — Preparation of drawings for optical elements and systems —
Part 3: Material imperfections — Bubbles and inclusions

ISO 10110-4, Optics and optical instruments — Preparation of drawings for optical elements and systems —
Part 4: Material imperfections — Inhomogeneity and striae

ISO 10110-5, Optics and optical instruments — Preparation of drawings for optical elements and systems —
Part 5: Surface form tolerances

ISO 10110-6, Optics and optical instruments — Preparation of drawings for optical elements and systems —
Part 6: Centring tolerances

ISO 10110-7, Optics and optical instruments — Preparation of drawings for optical elements and systems —
Part 7: Surface imperfections tolerances

ISO 10110-8, Optics and optical instruments — Preparation of drawings for optical elements and systems —
Part 8: Surface texture

ISO 10110-9, Optics and optical instruments — Preparation of drawings for optical elements and systems —
Part 9: Surface treatment and coating

ISO 10110-11, Optics and optical instruments — Preparation of drawings for optical elements and systems —
Part 11: Non-toleranced data
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ISO 10110-17, Optics and photonics — Preparation of drawings for optical elements and systems — Part 17:
L aser irradiation damage threshold

3 Format

3.1 General

The drawing shall consist of the following three fields (see Figures 1 and 2):
drawing field in accordance with 3.2;
table field in accordance with 3.3;

title field in accordance with 3.4.

3.2 Drawing field

In this field, a schematic drawing of the optical element or cemented assembly shall be given, together with all
information not given in the table field. It is not necessary that the drawing be true-to-scale; if a drawing scale
factor is indicated, the drawing shall be a true-to-scale technical drawing.

The datum axis for centring and the surface texture specification (see ISO 10110-6 and ISO 10110-8) shall be
indicated on the drawing.

3.3 Table field

This field contains dimensions, tolerances, and permissible material imperfections of the optical element or
cemented assembly. It is sub-divided into subfields.

The number and contents of the subfields depend on whether a single element or a cemented assembly is
specified.

a) Inthe case of a single element:
the left subfield refers to the left surface (surface 1) of the optical element;
the central subfield refers to material specification;
the right subfield refers to the right surface (surface 2) of the optical element.
See Figures 3 and 4.
b) Inthe case of a cemented assembly:
the number of subfields equals the number of surface;
cemented or contacted surfaces are counted as one surface.
See Figures 5, 6 and 7.

Table 1 lists detailed descriptions of the properties which may be indicated.

2 | ©SO — 4002 All irthgs ersedevr



3.4 Title field

BS ISO 10110-10:2004
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This field is provided for general indications such as name, type and/or reference number of the optical
element or cemented assembly, part number and scale (if any) of the drawing, and for a reference to

ISO 10110.

4 Non-toleranced data

All properties specified neither in the drawing field nor in the table field are covered by ISO 10110-11.

5 Examples

Figures 3 to 7 give examples of the tabular indication of data for optical elements and cemented assemblies.

Forl P . et I
[fems Description
Material Type, name, identification number of the material
n
. If appropriate, refractive index and Abbe number (and tolerances) in accordance with ISO 7944.
R Radius of curvature with tolerance, if desired (see note below).
The direction of curvature shall be indicated as follows:
convex surface: CX
concave surface: CC
r Opticatly effectivediameter

o and maximunT Dermissible wio 0 s protective Triel

Surface treatment and coating in accordance with 1SO 10110-9

o7 SIress tirefrimgence toferance i accordance withr tSO10110-2
17 indication of permissible bubbles and other inclusions imaccordance with 1SO 10110-2
21 Imhomogeneity and strige classes im accordance with ISO10110-4
37 Surface form tolerance inaccordance with tISO10110-5
47 Centrimygtoterance maccordance with TSO1T0110-6
e 7] Surface Tmperfectiontoterance imaccordance with SO 101107
) s AATAOT aarmage sifale][omin[el(e=11[0 Accoraance w S TUTTUR dPDTOPITalE
wegee . "yge T ForFobecomtacten it eaice:
= Ot SO Symhots I e for e ragos of corvatore i " - TSTSSE e symbot
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Drawing field
Contents in accordance with 3.2

Table field
Contents in accordance with 3.3

T

=

-
Surface 1 Material specification Surface 2
R R
e De
Protective chamfer n Protective chamfer
v
3/ 0/ 3/
4/ 1/ 4/
5/ 2/ 5/
6/ ° l6/ 2
| To-be-comentedicontactad— To-be-cementadcontactad>

Indications in accordance with 1ISO 10110

Title field

a |If required, delete non-applicable state.

Indications in accordance with 3.4

Figure 1 — Tabular indication of data for a single element
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Drawing field
Contents in accordance with 3.2

Table field
Contents in @accordance with 3.3
.f rd .;.J_- .."__“ x
/ LY
/ \
/ \
_-'.... ""..
# Fi
A 5

J__,.f' /
e / \ \
Surface 1 Surface 2 Surface 3 Surface 4

O O )

4/ 4/ 4/ 4/

B/ B/ B/ B/

Cement: Cement:
Indications in accordance with ISO 10110 [itle field

Indication in accordance with 3.4

Figure 2 — Tabular indication of data for a cemented assembly
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®33h8

Sotree Matert-speetheston

R 37,449 CX Hoya LaC9 or Schott N-LaK9
e 30,5
Protective chamfer 0,4 to 0,6 n (1060 nm) 1,675 9 + 0,001
@ AR 209.1060 v -
3/ 5 (1) 0/ 20
4/ 1.4 1/ 5 x 0,1
of 5x0,1;C5x0,16; 2/ 1;2

L 3 x 0,004; E 0,4
6/ —

R x
e 29

Protective chamfer 0,4 to 0,6

®

AR 209.1060

3/ 5(1)

4/ —

5/ 5x0,1;C5 x0,16;
L 3 x 0,004; E 0,4

6/ —

Indications in accordance with 1SO 10110

Lens 114.379

Figure 3 — Example of tabular indication of data for an optical element
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M A e| =3
ﬁ E e, E
S 1
oyl % L
n—.l'i [ o’ 5
L o ) )
I. f e
! 7 I . i !
Le 4
r,
6,8 £0,05
10,5 £0,05
(13,3)

Key

1 test volume 1/3 x 0,1
[2- 1estzone o/3 X 0,1, L1 X 0,004

R 60,43 CC N-BK7Y R 50,17 CX
e 35 e 34
Protective chamfer 0,2 to 0,4 Ne 1,518 72 £ 0,001 Protective chamfer 0,2 to 0,4
@ AR 207b Ve 63,69 + 0.8 % @ —

3/ 2 (0,5) 0/ 10 3/ 3 (1)

4/ — 1/ 5x0,16 4/ 2'

5/ 5x0,16;L 2 x 0,04; 2/ 1:2 S/ 5x0,16; L 2 % 0,04;

E05 E 05
To be cemented

Indications in accordance with ISO 10110

Lens 124.736

Figure 4 — Example of tabular indication of data for an optical element (lens)
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el = A
i
i
= ::I:'
e
s
=
S
1
11,25 £0,1
surface 1 surface 2 Surface 3

Eﬁ® 16,5 !:Eé 19,8 Eﬁ® 20,8

(AR 209.1060) — (AR 209.1060)

4/ —_ 4/ AT 4/ 0,6’
6/ —_ 6/ — 6/

Hneieatiens-aceordanee-witht56-+6+10
T NI TRAT TS

1

a Part number.

b Paint, specification 12345.

Figure 5 — Example of tabular indication of data for a cemented assembly (doublet)
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14 28 +0 05 M

Surface 1
o
(AR 209.1070)

4/ 0,5"AC
6/ —_

Efﬁ@ 13,3

a Part number.

4/ A0.8 4/ Al1,2 4/ 0,8 AB
6/ — 6/ — 6/ -
Cement—OAGH Sement—NOAGH
- Cptreatcementecassembiy-

!

surface 2

surface 3

@® 13,2

Surface 4

ﬁ® 13,32

(AR 209.1080)

Figure 6 — Example of tabular indication of data for a cemented assembly (triplet)
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d d
d A 3 i i.f‘\ 1
, N - ’
g ‘x
g
™
D o~
3 LM
y s
e s
e
, o -
~.. P 7 1
3,5 +0,05
surface 1 surface 2 surface 3

fZ-‘@ 2,0 E@ 2,0

spec. No. 4321 -
4/ — 4/ AT

I g e g b
LW e #4'294

a Part number.

Figure 7 — Example of tabular indication of data for a cemented assembly
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BS| — British Standards Institution

BSl is the independent national body responsible for preparing
British Standards. It presents the UK view on standards in Europe and at the
international level. It is incorporated by Royal Charter.

Revisions

British Standards are updated by amendment or revision. Users of
British Standards should make sure that they possess the latest amendments or
editions.

It is the constant aim of BSI to improve the quality of our products and services.
We would be grateful if anyone finding an inaccuracy or ambiguity while using
this British Standard would inform the Secretary of the technical committee
responsible, the identity of which can be found on the inside front cover.

Tel: +44 (0)20 8996 9000. Fax: +44 (0)20 8996 7400.

BSI offers members an individual updating service called PLUS which ensures
that subscribers automatically receive the latest editions of standards.

Buying standards

Orders for all BSI, international and foreign standards publications should be
addressed to Customer Services. Tel: +44 (0)20 8996 9001.

Fax: +44 (0)20 8996 7001. Email: orders@bsi-global.com. Standards are also
available from the BSI website at http://www.bsi-global.com.

In response to orders for international standards, it is BSI policy to supply the
BSI implementation of those that have been published as British Standards,
unless otherwise requested.

Information on standards

BSI provides a wide range of information on national, European and international
standards through its Library and its Technical Help to Exporters

Service. Various BSI electronic information services are also available which give
details on all its products and services. Contact the Information Centre.

Tel: +44 (0)20 8996 7111. Fax: +44 (0)20 8996 7048. Email: info@bsi-global.com.

Subscribing members of BS| are kept up to date with standards developments
and receive substantial discounts on the purchase price of standards. For details
of these and other benefits contact Membership Administration.

Tel: +44 (0)20 8996 7002. Fax: +44 (0)20 8996 7001.

Email: membership@bsi-global.com.

Information regarding online access to British Standards via British Standards

Online can be found at hitp-/www-bsi-global-com/bsonline—

Further information about BSI is available on the BSI website at
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Copyright subsists in all BSI publications. BSI also holds the copyright, in the
UK, of the publications of the international standardization bodies. Except as
permitted under the Copyright, Designs and Patents Act 1988 no extract may be
reproduced, stored in a retrieval system or transmitted in any form or by any
means — electronic, photocopying, recording or otherwise — without prior written
permission from BSI.
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of necessary details such as symbols, and size, type or grade designations. If these
details are to be used for any other purpose than implementation then the prior
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