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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
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Introduction

Water resistance is not an important consideration in the normal storage of colour prints. However, in a
disaster situation such as floods, earthquakes, or water main breaks, this property can be of critical
importance if the print is to be salvaged. A wide variety of materials are used for digital colour prints and the
colorants used in some digital prints are water soluble. The degree of their water resistance varies depending
upon the dye i i -resi iti e of
equal imporfance. The same dyes may exhibit very good water resistance on one paper butdegn be
completely washed off from a different paper. Even print systems that use water-insoluble colorapts_may be
damaged by|water exposure if the paper is not also water resistant. This International Standard) provi
standardized method to evaluate the qualitative water resistance of colour prints.
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Imaging materials — Colour images on paper prints —
Determination of indoor water resistance of printed colour
images

1 $cope

This International Standard specifies tests to determine the relative indoor water resistance of grinted colour
imagges. This International Standard is applicable to both digital and analogue prints;

2 Terms and definitions

For the purpose of this International Standard, the following terms and’definitions apply.

21
ambient conditions
envirpnmental conditions of (23 + 1) °C and (50 = 5) % RH

3 Categories of water resistance

3.1 | General

The water resistance of a print is categorized into one of three categories, i.e. water resistan}, moderately
watef resistant and not water resistant as’defined in 3.2 to 3.4.

3.2 | Water resistant
Water-resistant print is print that is not noticeably affected by exposure to liquid water and moisture.

NOTH No significant-degradation of the colorant (bleeding, smearing, hue change), of the suppor{ (curl, cockle,
delanjination), or of thé.image surface (gloss changes, water rings, etc.) is found.

3.3 | Moderately water resistant

Modgratelycwater-resistant print is print that exhibits some change or damage by water but is st{ll considered
usableder its intended application.

NOTE The damage can manifest itself as slight media curl, partial delamination along an edge, or ring-like
watermarks due to gloss changes or a minor amount of colorant migration. This damage can be mitigated by the rapid
removal of the water (careful blotting, shaking off the water, etc.).

3.4 Not water resistant

Not water-resistant print is print that is easily damaged by contact with water, even when incidental (e.g.
a water mist) and is considered unsuitable for applications involving contact with water.

NOTE Such damage can manifest itself as appreciable curl, delamination of the image layer, colorant bleed into

non-imaged areas or from colour to colour, or image degradation (hue and gloss changes, surface marks, etc.). It is
strongly advisable to users of these materials to prevent water contact.

© 1SO 2005 - All rights reserved 1
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4 Water resistance estimating procedures

4.1 General considerations

Water resistance is the ability of a print to resist water damage which may manifest itself in a number of ways,
such as migration of colorants; changes in the size and/or optical density of image elements; degradation of
the image layer, as well as cockle, curl or loss of gloss. The water resistance of prints made by current
methods varies considerably. For example, some ink-jet prints sustain no observable damage when the
surface is rubbed immediately after water has been poured over the image. While others, that do not show

any water damage after soaking for hours, lose a portion of their image layer if it is wiped off before drying.
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if touched beferefully drying. Method 3 indicates how images will behave under catastrpphic
.g. flood damage). Clause 6 shows some example test patterns that were generated usjng a

simple drawipg program'onta PC computer.

The test methods«discussed in 5.2 to 5.4 all involve the cyan, magenta, yellow, red, green, blue and [plack
colours. For [plack,'the processed black generated by the printer with the user specified driver settingq (see
Clause 6 for| more information and warnings) shall be used. As an option, the user may also use plack

generated in a different manner (e.g. 3- or 4-colour composite, pure black, etc.) if the option is available to the
user. Some printer systems utilize more than cyan, magenta and yellow primary colours (e.g. hexachrome
systems that also use orange or green colorants). In such a case, the user of this International Standard may
include these extra colours in the tests. All print specimens shall be allowed to dry at ambient conditions for
24 h prior to proceeding with the test.

5.2 Method 1 — Standing water evaporation

The test target consists of cyan, magenta, yellow, black, red, green and blue colour blocks of convenient size
(~2 cm?2) with a chequered board fill pattern (1,5 mm?2) printed at the maximum density for that colour
allowable by the printing system. Another set of chequered board squares is also printed at 0,5 + 0,1 density
above d,,i,- A 0,1 ml drop of water is then placed onto the centre of each colour patch and allowed to dry for at
least 24 h at ambient conditions.
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5.3 Method 2 — Standing water plus wiping effects

The test target and initial procedure is the same as Method 1, except that the 0,1 ml water drop is applied only
to the maximum density patches. After allowing this drop to stand for 1 min, the water is wiped up. This is
accomplished by placing a 2 cm? piece of laboratory tissue [e.g. Kimwipe!)®] backed by a semi-rigid support
(e.g. cardboard) of the same size on top of the test target (over the water drop). A 50 g weight is applied to the

laboratory tissue and the tissue is pulled once across the sample at an approximate rate of 5 cm/s.

5.4

Method 3 — Water soak

The test target consists of cyan, magenta, yellow, black, red, green and blue colour blocks (2,5 cm x 2 cm,
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ble by the printing system for that media (see Clause 6). Another set of the chequergd board test
pattefns used in 5.2 is also printed. Then they are immersed into de-ionized or distilled watgr at ambient
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error| However, if those settings represent the intended use, then these shall be used, as they will then
represent what the end user will ebserve.

In all| cases, the exact printer settings used, the colour settings (i.e. RGB values) given by [the imaging-
procgssing program, andd¢heprogram used shall be reported.

When producing print samples from analogue imaging systems, the manufacturer’s recommende

cond

tions shall beUsed. If deviations from that method occur, they shall be reported.

d processing

1)

Kimwipe® is an example of a suitable product available commercially. This information is given for the convenience of

users of this International Standard and does not constitute an endorsement by ISO of this product. Equivalent products
may be used if they can be shown to lead to the same results.

2)

Adobe Photoshop® is an example of a suitable software package available commercially. This information is given for

the convenience of users of this International Standard and does not constitute an endorsement by ISO of this product.

Equiv
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6.2 Example test patterns

Examples of test patterns are given in Figure 1.

i

a) Standing water evaporation
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c) Water soak

Figure 1 — Examples of test patterns

7 Testreport

For each system tested, the user of this International Standard shall report the primary failure mode, such as
colorant bleed, paper cockle, delimitation, formation of rings (caused by colorant migration or water damage to
the medium), loss of gloss, and removal of colorant, colour to colour bleed, etc. Comparison to the control
(untreated) print is very helpful in this regard. The overall water resistance shall also be assigned using the
categories listed in 3.2 to 3.4. It is especially important to note conditions where the print is damaged to the
point that image information is lost.

In addition to the results, the printer settings used to make the print sample shall be reported, since as noted

in Clause 6, these settings may have a significant impact on the observed water resistance. In the case of
analogue test specimens, the process used to make the print shall be reported.
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Annex A
(informative)

Numbering system for related International Standards

The current numbering system for TC 42 documents dealing with the physical properties and stability of
imaging materials is confusing since the five digit numbers that are used are not in any consecutive order. To
facilitate_remembering the numbers, ISO has set aside a block of numbers from 18900 to 18999 and all

revisions and new International Standards will be given a number within this block. The last threg digits will be
identfcal to the current ANSI/PIMA numbers of published documents. This will be advantageous to the
techrlical experts from Germany, Japan, United Kingdom, and the USA who have prepared-the $tandard and
who are familiar with the ANSI/PIMA numbers.
As the present International Standards are revised and published, their new numbers will bg as given in
Tablg A.1.
Table A.1 — New ISO numbers
Cufrent ISO . New ISO
Title
number number
10602 Imaging materials — Processed silver-gelatin  type black-and-white  films — 18901
Specifications for stability
10214 Imaging materials — Processed photographic films, plates and papers — Filing 18902
enclosures and storage containers
6221 Imaging materials — Films and paper — Determination of dimensional change 18903
5769 Imaging materials — Processédfilms — Method for determining lubrication 18904
8225 Imaging materials — Ammonia-processed diazo photographic film — Specifications for 18905
stability
543 Imaging materials'\— Photographic films — Specifications for safety film 18906
6077 Imaging materials — Photographic films and papers — Wedge test for brittleness 18907
8776 Imaging miaterials — Photographic film — Determination of folding endurance 18908
10977 Photography — Processed photographic colour films and paper prints — Methods for 18909
meéasuring image stability
4330 Imaging materials — Photographic film and paper — Determination of curl 18910
5466 Imaging materials — Processed safety photographic films — Storage practices 18911
9718 Imaging materials — Processed vesicular photographic film — Specifications for stability 18912
— Imaging materials — Permanence — Vocabulary 18913
— Imaging materials — Photographic film and papers — Method for determining the 18914
resistance of photographic emulsions to wet abrasion
12206 Imaging materials — Methods for the evaluation of the effectiveness of chemical 18915
conversion of silver images against oxidation
14523 Photography — Processed photographic materials — Photographic activity test for 18916
enclosure materials
417 Photography — Determination of residual thiosulfate and other related chemicals in 18917
processed photographic materials — Methods using iodine-amylose, methylene blue and
silver sulfide
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