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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 ISO 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.
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Optics and photonics — Optical coatings —

Part 6:
Minimum requirements for reflecting coatings

1 pcope

This|document specifies minimum requirements on the optical effects and the mechanical, chemical and
envifonmental properties of reflecting metal coatings. This document applies to reflectirig metal coatings
basegd on aluminium or silver for optical applications. Thereby the user is able to rely-on defineld numerical
datajwhile the manufacturer of thin films has the choice for the materials and preduction method.

ormative references

The |[following documents are referred to in the text in such a wdy that some or all of their content
congtitutes requirements of this document. For dated referencgs, only the edition cited ppplies. For
undated references, the latest edition of the referenced docuifient (including any amendments) applies.

[SO 9211-1, Optics and photonics — Optical coatings — PartA: Vocabulary

ISO 9211-4, Optics and photonics — Optical coatings << Part 4: Specific test methods

ISO 10110-7, Optics and photonics — Preparationzof drawings for optical elements and systemis — Part 7:
Surfoice imperfections

ISO 10110-8, Optics and photonics — Preparation of drawings for optical elements and systemis — Part 8:
Surfiice texture; roughness and waviness

ISO 10110-9, Optics and photonics.— Preparation of drawings for optical elements and systems — Part 9:
Surf@ice treatment and coating

ISO 13696, Optics and optiealinstruments — Test methods for radiation scattered by optical cpomponents

3 [Ferms and definitions

For the purposesof this document, the terms and definitions given in ISO 9211-1 and the follgwing apply.
ISO and [EC maintain terminological databases for use in standardization at the following addresses:

— [SO"Online browsing platform: available at https://www.iso.org/obp

— [EC Electropedia: avallable at http:// www.electropedia.org/

3.1

reflecting coating

mirror coating

coating which shows high reflectance in a defined spectral region

3.2
front surface mirror coating
coating which reflects the optical radiation away from the substrate

© ISO 2018 - All rights reserved 1
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3.3

rear surface mirror coating

R
coating whi

3.4
Al

ch reflects the optical radiation towards the substrate

metallic coating made of aluminium

3.5
Ag

metallic cod

3.6
GS
protective (

3.7
RI
dielectric c

4 Desig]

Designatior
limits A’l =

RE coa
The followi

Al A

Al-GS A
Al-RI A

Ag-R Si

5 Indicd

When apply

ting made of sitver

oating between incident medium and the reflecting coating (3.1)

ating that increases the reflecting function

nation

of a front surface mirror of aluminium (Al) with a protecting layer (GS) and the wavele
100 nm and A, =680 nm :

ting 1SO 9211-6 - Al - GS - 400 - 680

g abbreviations shall be applied:

Juminium, front surface mirror coating, wnprotected

Juminium, front surface mirror ceating, protected

Juminium, front surface mirrer coating, with reflection increasing interference coating

lver, rear surface mirrof coating

tion in drawings

ing this standard ® (the symbol for optical coating in accordance with ISO 10110-9)

be indicatedl in the dfawing in conjunction with the designation in accordance with Clause 4.

ngth

shall

6 Mateqials and layout

The front and rear facing mirrors have different materials and layout (see Table 1).

Table 1 — Materials and layout

Mirror coating Material Layout Code
Front surface mirror coating Aluminium Without protection layer Al
With protection layer Al-GS
With reflection increasing Al-RI
interference coating
Rear surface mirror coating Silver — Ag-R

© ISO 2018 - All rights reserved
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The minimum requirements shall apply to unstressed mirror coatings (see Table 2). Reflectance of the
mirror coatings are given in Table 3.

Table 2 — Minimum requirements for unstressed mirror coatings (metal coatings)

[SO 9211-3

be fulfilled.

The adhesion in accordance with conditioning
method 02 in accordance with [SO 9211-4 shall
persist.

No. Property Minimum requirements Remarks
The spectral reflectance
is measured on the planar
Spectral reflectance |In accordance with Table 3 as well as Figures 1 to 4.|surface of an identical or
similar substrate which
was coatedinthe same run.
TS < 0,005 on measurements in accordance with
ISO 13696
D Scattered light in conjunction with a substrate surface P3 in accord-
ance with ISO 10110-8
and surface imperfections 5/3 x 0,16 in accordance
with ISO 10110-7.
After conditioning method 02, degree ‘of severity
3 Adhesion 01, in accordance with ISO 9211-4 the\coating shall
not peel off.
Conditioning method 01, degree of severi-
k Abrasion resistance |ty 01 in accordance with ISO 9211-4 for coating
type Al - GS and Al - RI,
Conditioning method 0 with degree of severity 01
in accordance with {§0 9211-3.
Solar radiation In accordance with this conditioning method the coat-
5 resistance in ac- ing shall comply with the minimum requirements of
cordance with optical praperties.
1SO0 9211-3 L : e
The adhesion in accordance with conditioning method
02with degree of severity 01 in accordance with
[S09211-4 shall persist.
Required for solvents that do not affect the substrate.
The manufactprer and the
In accordance with conditioning method 12-3, degree | ser shall agrée on the sol-
Solvent solubility of severity 01 in which different solvents may be used, |yents and chlemicals for
6 in accordance with |the minimum requirements shall be fulfilled. this test.
150 923 The adhesion in accordance with conditioning method | The test is p¢rformed in
02 with degree of severity 01 in accordance with|ccordance with 1SO9211-3.
[SO 9211-4 shall persist.
Required for chemicals that do not affect the
substrate. The manufactjurer and
In accordance with conditioning method 12-3, the user shall agree on
Chemical durability |degree of severity 01 where different types of sol- |the SOIVEHFS and chemi-
7 in accordance with |vents can be used the minimum requirements shall |cals for this test.

The test is performed
in accordance with
1SO 9211-3.

© ISO 2018 - All rights reserved
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Table 2 (continued)

No. Property Minimum requirements Remarks

Degree of se-
verity

10: Cold 05
11: Dry heat 04
13: Condensed water 04

Conditioning method

Environmental
8 durability according | 14: Slow temperature change 02

[SO 9022-2 In accordance with this conditioning methad the

coating shall comply with the minimum require-
ments of the optical properties.

The adhesion in accordance with conditioning
method 02 with degree of severity 01 in accord-
ance with ISO 9211-4 shall persist.

bating imperfec- | Referred to a testarea with a diameter of 50 mm:
tions 5/C10 % 0,1 in accordance with ISO 10110-7.

e

Table 3 — Spectral reflectance of mirror coatings

Coating type Spectral range Spectral reflectance
nm pa

Al 400 to 600 =0,89b
>600 to 780 >0,86b

400 to 440 20,82

Al-GS >440 to620 =0,86
>620t0 700 20,82

420 to 500 >0,88

Al -RI >500 to 600 =0,93
>600 to 700 >0,88

400 to 440 20,90

Ag-Re >440 to 500 20,94
>500 to 780 >0,96

a  Referred|to an angle of incidence of 45°, unpolarised (degree of polarization 0).
b Measurefl directly afterthe coating run.

¢ Referred| to a subsfrate with a refractive index of about 1,5, negligible absorption and a second surface without
antireflectivg coatings

8 Charakteristicreflectance-curves

In Figures 1 to 4 typical spectral and minimum requirements are shown in accordance with the form of
1SO 9211-2.
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Figure 1 — Al, Aluminium mirror, unprotected
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Figure 2 — Al-GS, Aluminium mirror, protected
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