Full document details: ISO 18947-1-2021

INTERNATIONAL ISO
STANDARD 18947-1

First edition
2021-11

Imaging materials and prints —
Abrasion resistance —

Part 1:
General rub testing methods

Matériaux pour I'image et les impressions — Résistance a
I'abrasion —

Partie 1: Méthodes d'essai de frottement générales

Reference number
1SO 18947-1:2021(E)

Documents

Document Sharing Hub
© IS0 2021



http://www.avadocuments.com/doc/iso-18947-1-2021
http://www.avadocuments.com/doc/iso-18947-1-2021

ISO 18947-1:2021(E)

COPYRIGHT PROTECTED DOCUMENT

© 1S0 2021

All rights reserved. Unless otherwise specified, or required in the context of its implementation, no part of this publication may
be reproduced or utilized otherwise in any form or by any means, electronic or mechanical, including photocopying, or posting on
the internet or an intranet, without prior written permission. Permission can be requested from either ISO at the address below
or ISO’s member body in the country of the requester.

ISO copyright office

CP 401  Ch. de Blandonnet 8
CH-1214 Vernier, Geneva
Phone: +41 22 749 01 11
Email: copyright@iso.org
Website: www.iso.org

Published in Switzerland DOC ume ntS
.. Document Sharing Hub
11 © IS0 2021 - All rights reserved

Full document details: ISO 18947-1-2021


http://www.avadocuments.com/doc/iso-18947-1-2021
http://www.avadocuments.com/doc/iso-18947-1-2021

ISO 18947-1:2021(E)

Contents Page
FFOT@WOTM.........cccocveveveesesee st iv
IIMEIOMUICTION ...t v
1 SCOPI@ ... 1
2 Normative references
3 Terms and definitions
4 Principle
5 T@ST A@VICE ... 4
51 TESt AEVICE AE@SCITPTION ..o 4
5.2 TESt AEVICE PIrEPATATION ..o 4
6 SAMMPLES ...
6.1 L] 0 =) Y S
6.2 Preparation of samples and selection of the receptor material
7 T@ST PIOCEAUI ...
EVAIUATION ......oooccooooo e85
8.1 GBIIET ALt
8.2  Visual evaluation.....
8.3 Optical measurements
9 TESTTE@POT T ...k 8
Annex A (informative) Examples of test equipment and corresponding procedures and
OPETALING PATAIMIETET'S ..o 9
BIDLIOGIAPIY ... 18
Documents
Document Sharin%Hub
© IS0 2021 - All rights reserved 1

Full document details: ISO 18947-1-2021


http://www.avadocuments.com/doc/iso-18947-1-2021
http://www.avadocuments.com/doc/iso-18947-1-2021

ISO 18947-1:2021(E)

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.

The procedures used to develop this document and those intended for its further maintenance are
described in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the
different types of ISO documents should be noted. This document was drafted in accordance with the
editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

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. Details of
any patent rights identified during the development of the document will be in the Introduction and/or
on the ISO list of patent declarations received (see www.iso.org/patents).

Any trade name used in this document is information given for the convenience of users and does not
constitute an endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and
expressions related to conformity assessment, as well as information about ISO's adherence to
the World Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT), see
www.iso.org/iso/foreword.html.

This document was prepared by Technical Committee ISO/TC 42, Photography, in cooperation with
ISO/TC 130, Graphic Technology and ISO/IEC JTC 1/SC 28, Office equipment.

This second edition cancels and replaces the first edition (ISO 18947:2013), which has been technically
revised. The main changes compared to the previous edition are as follows:

— graphic prints and office prints are also covered,

— more test devices have been introduced,

— visual evaluation was added.

Alist of all parts in the ISO 18947 series can be found on the ISO website.

Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iso.org/members.html.
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Introduction

This method is one of a series relating to permanence and durability of image prints, which is the
resistance to physical, mechanical, chemical and/or environmental stresses in conditions of use. The
permanence of the image under environmental stresses is tested by each stress factor individually:
light (ISO 18937[11]), heat (ISO 18936[191), ozone (ISO 18941[12]), and humidity (ISO 18946[13]). These
stress factors are given by the ambient conditions, over which the user often has limited control. The
exposure to mechanical and physical stress may often be controlled by the user, unless intense handling
is integral to intended use. Tests for rubbing of prints resulting in abrasion or smearing of the image are
handled in the series 18947, scratch resistance is addressed in ISO 18922[8] (for film) and in the series
[SO 18951 (all parts) (for reflection prints, currently under development), respectively, and durability
tests to simulate accidental exposure to water or food spill is described 1SO 18935[2l.

The process of rubbing a surface may result in different types of degradations, e.g. abrasion, scuffing,
smudging, and others. They may be observed as loss of colour intensity, scratches, changes in gloss,
coloration of former uncoloured areas, (coloured) material transfer to a receptor and others.

This document provides standardized requirements to evaluate the abrasion resistance of image prints
in their various formats.

Abrasion and smudge can include both accidental and repeating stresses resulting from handling of the
image. The following are some examples of sources of abrasions:

— dirt particles rubbing on printed surface;

— sheet-to-sheet abrasion (sliding motion of sheets relative to each other);
— prints sliding on tables or other flat surfaces;

— interaction with dirt or components inside of printers;

— magnets or other items used in the display of images.

This second edition transforms ISO 18947 into a multipart standard to extend the applicability of
this standard to analogue and digital photographic, graphic and office prints. In addition, this second
edition allows for the use of additional types of rub testers. The level of abrasion observed in a test
depends on the combination of many factors, including factors of the print material under test as well as
the test apparatus.

Different test devices show different levels of rub work, depending on the force of the device, relative
movement of the samples (direction and speed), test length on the device and the selection of the
material and geometry of the abrading receptor.

Material factors that contribute to friction coefficients and therefore influence the susceptibility of
printed image to abrasive conditions include surface roughness, surface elasticity, substrate porosity of
samples and the chemical formulation, mobility as well as localization of the colorants on the surface or
within a receiver layer.

A research project[23] performed to develop content for the expansion of the applicability of this
standard to prints of all kinds tried to link the magnitude of abrasion to a combination of surface
roughness, surface elasticity, substrate porosity, direction of the paper fibres and ingredients of
inks. The samples used were black sheet-fed offset prints. Substrates, prints and tested samples were
investigated with respect to the mentioned properties. Receptors were investigated with respect to
the degree of material transfer using scanning densitometry, colour measurement using diffuse sample
illumination and two different scanner based image analysis systems. Unfortunately, no correlation of
the optical measurements to the visual assessments could be established. This is the background that
this document also requires visual assessments of rub sample series.

For photographic prints on coated photo-grade papers, a correlation between abrasion results on
reciprocating, flat abrasion testers was found in a round robin study (several laboratories tested
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samples of the same origin) of TC 42/WG 5, that included imaging technologies such as silver halide,
inkjet, electro-photographic and dye diffuse thermal transfer. Together with results from IPI22]
this round robin study serves as background for ISO 18947-2, which is dedicated to (quasi-) linear,
reciprocating, abrasion testing of photographic prints on photo-grade papers, including resin coated
(RC photo-grade), barrier coated (water impermeable) paper and coated (water permeable) paper, as
well as photo-grade films. The term (quasi-)linear considers that the test movement on the Sutherland
type tester (see A.1) follows an arc segment of a circle with a large diameter, resulting in a mainly linear
motion with a small orthogonal component.
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INTERNATIONAL STANDARD ISO 18947-1:2021(E)

Imaging materials and prints — Abrasion resistance —

Part 1:
General rub testing methods

1 Scope

This document specifies test methods to determine the rub resistance of analogue and digital prints.
This includes photographic as well as graphic and office prints on all substrates. ISO 18947-1 provides
information and general guidance relevant to the selection and operation of abrasion test methods and
also describes general performance requirements for abrasion test devices used.

2 Normative references

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

ISO 2813, Paints and varnishes — Determination of gloss value at 20°, 60° and 85°
ISO 2834 (all parts), Graphic technology — Laboratory preparation of test prints

ISO 8254-1, Paper and board — Measurement of specular gloss — Part 1: 75 degree gloss with a converging
beam, TAPPI method

ISO 18947-2, Imaging materials and prints — Abrasion resistance — Part 2: Rub testing of photographic
prints

3 Terms and definitions

For the purposes of this document, the following terms and definitions apply.

[SO and IEC maintain terminological databases for use in standardization at the following addresses:

— ISO Online browsing platform: available at https://www.iso.org/obp

— IEC Electropedia: available at https://www.electropedia.org/

3.1

abrasion

loss of material from a surface or deformation of a surface, with changes in gloss, colour, or density, due
to frictional forces as a result of rubbing

Note 1 to entry: Surface deformations can result in changes in gloss and colour.

3.2
analogue print
print, where the image is printed from the analogue domain

Note 1 to entry: In graphic printing, the marking information of an analogue print is generated by means of an
off-line produced forme with which the ink is printed on the media. Examples of traditional forme-based printing
as defined in ISO 12637-1 are flexographic, letterpress, letterset, (offset) lithographic, gravure, intaglio, pad-
transfer printing, screen and stencil printing.
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Note 2 to entry: Ambiguous use also for chromogenic (silver-halide) print, where image information is exposed
conventionally (“analogue”) through a film negative or positive, or actual scene images are exposed through
camera lenses.

3.3
digital print
print where the image is printed directly from the digital domain

Note 1 to entry: Digital print is a print made directly from digital data when there is no intermediate image
carrier, or when the image carrier is refreshed for each impression and thus each impression can be different in
content if desired.

Note 2 to entry: Graphic printing in its various forms as defined in the ISO 12647 (all parts) is typically categorized
as “analogue printing” even though data may stem from the digital domain as in the case of computer-to-plate
systems.

Note 3 to entry: There is substantial confusion around the definition of this term by users, particularly in the
consumer market where it may be taken to mean a print where the original image is produced or manipulated in
the digital domain.

3.4

interval scale

<psychophysical> scale established by a psychophysical method, which, in addition to possessing the
attributes of rank order (3.7), is distinguished by the fact that equal differences between numerical
values correspond to equal differences between properties measured (in sensory analysis, perceived
intensities)

Note 1 to entry: Larger values correspond to larger perceived intensities and the size of the difference between
two values reflects the size of the difference in perceived intensity of the property being measured. However, a
numerical value of zero may not indicate a total absence of the property and the ratio of two values cannot be
assumed to reflect the ratio of the perceived intensities.

3.5

minimum density

Dmin

optical density corresponding to the maximum transmittance (film) or reflectance (paper) that a
printed product can achieve

Note 1 to entry: The representation of the minimum density level of a print depends on the printing technology
and includes (a) non-printed area of the print material, i.e. a substrate with or without a specific image receiving
or image forming layer, (b) coated or printed pre-white area (wherein a white layer is applied before the image
is printed such that a coloured or transparent substrate is covered) or (c) a printed area of the material, where a
transparent and/or white process colour (e.g. ink or toner) is printed image-wise.

Note 2 to entry: In this document, transparent substrates are evaluated in reflection mode by use of a white or
black backing, as suitable.

[SOURCE: ISO 12641-2:2019, 3.6, narrowed to prints observed in reflection mode]

3.6

quasi-linear

<materials testing> curvilinear motion with a small component of total displacement orthogonal to its
main movement

Note 1 to entry: The Sutherland type abrasion tester provides an arc motion, where the length of the arc is much
shorter than the radius of the circle, resulting in a mainly linear motion with a small orthogonal component. The
Martindale type tester using a Lissajous-Figure as the rub schema also has a mainly linear motion with a small
orthogonal component.
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