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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.

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

This method belongs to a series of test methods for the evaluation of permanence and durability of
image prints, which refers to the resistance of image prints 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[10]), heat (ISO 18936[2]), ozone
(1SO 18941[111), and humidity (ISO 18946[12]). 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 1ntense handllng is 1ntegral to 1ntended use. Tests for rubbing
of p e 8947, scratch
[ reflection
|l exposure

ts, currently under development), respectlvely, and durability tests to simulate accidentd
fater or food spill is described 1SO 18935[81,

The
smu
cold

h, scuffing,
bs in gloss,

process of rubbing a surface may result in different types of degradation,’e.g. abrasio
dging, and others. They may be observed as loss of colour intensity, scratches, chang
ration of former uncoloured areas, (coloured) material transfer to a regeptor and others

Thif document provides standardized requirements to evaluate and quantify the abrasion rgsistance of

imajge prints in their various formats such as hard copy prints and photo books.

Abrfasion and smudge can include both accidental and repeating‘stresses, resulting from hanflling of the

imalge. The following are some examples of sources of abrasjen:
— |dirt particles rubbing on a printed surface;

sheet-to-sheet abrasion (sliding motion of sheetsrelative 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 theisplay of images.

Thip revised edition transforms ISO” 18947 into a multipart standard to extend the appllicability of

thid
edit
dep
the

standard to analogue and«digital photographic, graphic and office prints. In addition, t
ion allows for the use ofiadditional types of rub testers. The level of abrasion observg
ends on the combination.ef many factors, including factors of the print material under teg
test apparatus.

Dif

rent test devices show different levels of rub work, depending on load of the devi

his revised
d in a test
t as well as

te, relative

moyement of the samples (direction and speed), test length on the device and the selecfion of the

matferial and geometry of the abrading receptor.

Material factors that contribute to friction coefficients and therefore influence the susceptibility of
primtediimages to abrasive conditions include surface roughness, surface elasticity, substrafe porosity
of spmples and the chemical formulation, mobility as well as localization of the colorants on [he surface
or within a receiver layer.

For photographic prints produced with photo-grade papers, a correlation between abrasion results on
linear, reciprocating abrasion testers was found in a Round Robin study of TC42/WGS5, that included
imaging technologies like silver halide, inkjet, electro-photographic and dye diffuse thermal transfer.
Together with results from IPI[23]{24][25] this Round Robin study serves as background for this document,
which is dedicated to (quasi-)linear, reciprocating abrasion test of photographic prints on photo-grade
papers, including resin coated (RC photo-grade), barrier coated (water impermeable) paper and coated
(water permeable) paper as defined by ISO 18055-1[6], as well as photo-grade films. The term (quasi-)
linear considers that the movement on the Sutherland type tester (see 1SO 18947-1:2021[13], A.2)
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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Imaging materials and prints — Abrasion resistance —

Part 2:
Rub testing of photographic prints

1

Thi
use

in an album, careful manual handling of prints (stacking, shifting) or use of magnéts for att

a bq
aw|
the

imajges require “photo-grade” media, including coated or surfacectreated print mater

are
pro

For
or
diff]

Head
gra
2

Thd
con
und

ISO

ISO
bea

For

Scope

5 document specifies tests to determine the abrasion resistance of photographic images
in indoor context that is characterized by mild abrasive conditions. Examples are flippi

ard. Photographic images refer to individual prints or prints in albums, which can be p
ide range of printing technologies, including silver halide, electrophotography, inkjet, dy
'mal transfer, commonly known as dye sublimation, and dye transfer processes. Ph

prerequisite to obtain photographic quality with aforementioned printing technol
redures are limited to (quasi-) linear, reciprocal abrasion test devices.

other printing technologies (e.g. offset lithography and other photomechanical printing
hon-photo-grade media or other levels of rubbing representative of other applicatid
erent test methods and/or device options may be cofisidered (see ISO 18947-1).

vy duty abrasive conditions, such as floor tiles, floor graphics, abrasive cleaning 3
bhics, are out of scope of this document.

Normative references

following documents are referred to in the text in such a way that some or all of th
Ktitutes requirements of this document. For dated references, only the edition cited 3
ated references, the latest edition of the referenced document (including any amendmen

2813, Paints and varnishes — Determination of gloss value at 20°, 60° and 85°

8254-1, Paper and beard — Measurement of specular gloss — Part 1: 75 degree gloss with a
Im, TAPPI method

Terms.and definitions

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

ISO

for typical
hg of pages
hchment to
foduced by
e diffusion
otographic
als, which
bgies. Test

processes)
n profiles,

nd vehicle

Pir content
pplies. For
[s) applies.

converging

and IEC maintain tprminnlngirnl databases for use in standardization at the fn]lnwing ad

dresses:

3.1
abr

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

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

asion

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.
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3.2

interval scale

<psychophysical> scale established by a psychophysical method, which, in addition to possessing the
attributes of rank order (3.5), 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.

3.3
minimum
Dmin
optical density corresponding to the maximum transmittance (film) or reflectance/(paper) th

density

ht a

photograp

hic product can achieve

Note 1 to enftry: The representation of the minimum density level of a photographic print depends on the prin

technology
image recei
before the i

and includes (a) non-printed area of the print material, i.e. a substrate Wwith or without a spe
ving or image forming layer, (b) coated or printed pre-white area (wherein a white layer is apy
mage is printed such that a coloured or transparent substrate is covered) or (c) a printed area o

material, where a transparent and/or white process colour (e.g. ink or toner) is,printed image-wise.

Note 2 to er
black backi

try: In this document, transparent substrates are evaluated<n reflection mode by use of a whit
g, as suitable.

[SOURCE: ISO 12641-2:2019, 3.6]

3.4

quasi-linepr
<materials|testing> curvilinear motion with a small component of total displacement orthogonal t¢ its
main direcftion of movement

ting
cific
lied
the

€ or

Note 1 to erftry: The Sutherland type abrasion tester provides an arc motion, where the length of the arc is mpuch
shorter thanm the radius of the circle, resulting in-a mainly linear motion with a small orthogonal component.

3.5

rank orde
<psychop
order of i
instructior

3.6
ratio scald

i

3
sical> result of a method involving the arrangement by an observer of a series of stimu
easing or decredsing image quality or an attribute thereof, in accordance with the se
s provided

<psychop

scale (3.2) putdor which, in addition, the ratio between the values allocated to the two stimuli is e
to the ratiq between the perceived intensities of these stimuli

sical>seale established by a psychophysical method, which has the properties of an inte

i in
t of

val

(Ilual

Note 1 to entry: With this scale, a numerical value of zero designates total absence of the property.

Note 2 to entry: The ratio scale is the only case for which it is meaningful to say that one result is, for instance,
ten times as great as another.

3.7
receptor

<materials testing> substrate used to rub the test specimen and onto which ink or other material that
is removed from the specimen is transferred

Note 1 to entry: An example of a receptor is the back side of the printed media (printed or D, area) being
evaluated or a standard reference paper.
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ff

form of abrasion, leading to a change in gloss

39

smudge
result of rubbing leading to the displacement and re-deposition of materials into adjacent areas

Note 1 to entry: see abrasion (3.1).

4

4.1

Thi
in A
isr
cyc

NOT
labd
wol

Aftd
deg]
app

Thd
evi
non

NOT

4.2

Dep
crif]
and

on many variables, ineluding the nature of the abrading material, pressure, temperature, an

Thi

phatographic images and unprinted photographic materials under laboratory conditions for

of t
typ

denced by an increase in optical density orcehange in colour. Results are compared to

Gemreral testbackgroumd

Summary of practice

5 method utilizes a (quasi-)linear, reciprocating rubbing device, or its equivalént, as e.g
.1 or A.2. The test specimen is placed in contact with a receptor surface under a specifie
ibbed with a back and forth motion at a specified frequency and for a specified number
e consists of two strokes, namely a forth stroke and a back stroke.

E1 Devices described in ISO 18947-1:2021, A.3 to A.6 were not included in the correspd
ratory test on photographic prints, and therefore it is not known, whether results from those ah
1d also provide some level of correlation for selected test parametets.

br treatment, the test specimen is removed from the.test device and evaluated for its
radation by measuring the change in gloss, opticalydensity, colour and/or change

earance in both imaged (or printed) and minimum-density, D, areas.

receptor is analysed for the amount of colorant or coating transferred from the sy
-abraded specimen and receptor, respectively.

E2 Itisnotthe purpose of this docunient to define limits of acceptability or failure.

Significance and use

ending upon their intended use applications, abrasion resistance is a desirable and
ical property of imaging materials. The result of abrasion can be degradation in both im
appearance, and/or functionality. The amount of abrasion damage to a printed image is

5 method can be-dsed to evaluate the relative abrasion, smudge, and scuff resistance

he application profile of photographic images for intended use under “mild” abrasive co
cal indoor/context, including - but not limited to:

hahdling of individual prints (rubbing during stacking, e.g. hand, shoebox, envelope,

described
d load and
pf cycles. A

nding inter
rasion tests

degree of
n physical

ecimen as
bquivalent,

sometimes
hge quality
dependent
l humidity.
of printed
simulation
nditions in

as well as

sliding with fingers);

photographic images in albums (insertion in corner pieces, page-to-page rubbing);

photobooks (page-to-page rubbing).

This method provides a reasonably simple procedure that can be used to set specifications for printed
photographic materials and determine whether a product meets a predetermined standard for
abrasion, smudge, or scuff resistance in aforementioned use.

4.3

Applicability and usage of alternative test methods

For more severe rubbing conditions, alternative test conditions may be more representative of
application profile envisaged (see ISO 18947-1).
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5 Test device

5.1 Test

device description

Test devices suitable for this test are (quasi-)linear, reciprocating abrasion testers as for example
shown in A.1 or A.2. Equipment that applies a similar reciprocating abrasive force in a similar manner
as described in the preceding standards may also be used?.

5.2 Testdevice preparation

The test device shall be set on a stable laboratory bench, in a room conditioned to the desired fest

temperatufe and relative humidity. Conditions of (23 + 3) °C and (50 + 10) % relative humidity‘shall be

used for tepting, unless specific product end-use requires different conditions.

6 Samples

6.1 Testitarget definition

Test targetls consisting of uniform patches sized to fit the abrasion test device'shall be used.

The target] shall comprise a specified print substrate, with an associated colour as measured in|the

minimum {lensity, D ., patch as well as the colour(s) of the imagifig\material utilized by the prinfing

system undler test.

Required colours for test include:

— the 100 % patches of the primary colours, typically cyan, magenta, and yellow, which are addregsed
by sRGB values (255, 255, 0), (255, 0, 255) and (0,255, 255), respectively.

— neutral patches (composite black) with sRGB«¥alues (0, 0, 0) and secondary colours, typically fed,
green find blue, addressed by sRGB values (0;-0, 255), (0, 255, 0) and (255, 0, 0), respectively.

Optionally)the following test patches may be’tested in addition:

— the D}, patch as controlled by the SRGB values (255, 255, 255) - see also Note 1 to entry to term|3.3.

— 100 %|patches of any system.spots colours, e.g. orange and/or white ink.

— If the printing system makes use of multiple ink levels for a colorant (e.g. cyan and light cyan ink),
then a[second set ofpatches of D ,, may also be included. Further, a third set of patches falling
betwegn 0,3 and 0;5%ptical densities may also be included.

For monochrome itnaging systems (e.g. silver halide, true monochrome inks) the requirements for|the

test target|design collapse into one colour patch, with D_;, patch and intermediate density patchef as

an optiona| test,

Each test patch shall be bordered by an adjacent minimum density, D, ;,, area, oriented with the

abrasive action of the test instrument, such that the smudging of colorant or imaging media into
adjacent minimum density area, D_,;,, can be assessed. Testing of the D_ ; area alone focusses on the
abrasive effects of rubbing of the minimum area in the absence of colorant smearing. This may be of

1) Sutherland® Rub Tester (Danilee Co.), AB-301 Color Fastness Rubbing Tester (Tester Sangyo Co., Ltd.), FR-2
(Suga Test Instruments Co., Ltd.), and TRIBOGEAR TYPE 32 (Shinto Scientific Co., Ltd.) are examples of a suitable
products available commercially. This information is given for the convenience of users of this document and does
not constitute an endorsement by ISO of these products.

4 © IS0 2021 - All rights reserved
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interest in view of the various constructions of the minimum density area as indicated by the Note 1 to
term 3.3.

NOTE

A test target consisting of a white line, checkerboard, or other high contrast pattern can better

characterize smudge. In addition, a crockmeter can be useful in characterizing ink transfer from one surface to
another, see e.g. ASTM F 1319[2],

The size of the patches shall be large enough to accommodate the size of the device mountings and
weights.

See

suitable example of a test target in Annex B.

6.2| Preparation of samples and selection of the receptor material

Sanpples for abrasion testing shall be printed with test targets defined in 6.1. Samples n
primts treated at either side (varnished, laminated, bonded, backed, etc.) as in final-applicatipn.

Sa

Thd
san]
tim
con
Wat
at 14

of t
and|

Thd

ples shall be of a size appropriate for the test device to be used.

drying time between printing or processing and abrasion testing mdyjinfluence the resu
ples shall be dried or cured and conditioned to the level of intendedise prior to rub testi

ay also be

ts. Printed
hg. Shorter

s may be tested in addition to investigate susceptibility of the printed images to aprasion by

ditions of processing and early handling after printing.

er-based inkjet-printed samples shall be left face-open undeér the standard environmentd
ast 14 days prior to rub testing. A shorter conditioning-time may be agreed upon when t
he test is to evaluate the abrasion resistance at a shorter time after printing. During dry
conditioning, dust deposition on the surface to betested shall be avoided.

receptor material shall be chosen in viewsef the intended use: backside of the prin

(st

cking), frontside of another print (pages“in an album), a standard receptor materi

purpose). The evaluation of rub on printed receptor surfaces may be difficult. Therefore
(unprinted) receptor substrates (recomihended for third party evaluation) or back sides o
printed substrates (to simulate rubbingtesistance for real production runs) are recommended.

Sa
dire

NO71
fibr
tend

Bot
sco

If te
and

ples shall be tested in twoydirections perpendicular to each other. If there is a pro
ctionality rub testing in oneudirection is sufficient.

E Samples can show different properties depending on the test direction. This can be ca

b orientation, texture-or/others and can cause differences in rub tests. Coated photo-grade pri
to have limited directionality.

'ing or creases.

1 condition
he purpose
ng, curing,

[ substrate
h]l (general
, standard
[ front side

bf for non-

Lsed by e.g.
ht materials

h the test spécimen and the receptor shall be a flat sample with no surface irregularitjes, such as

sting.multiple samples, it is important that each has comparable, if not, identical color

sub

trates and minimize substrate differences whenever possible.

t coverage

colerant density. If the purpose of the test is to compare the print technologies, select dppropriate

3

Care shall be taken to avoid contaminating the sample with fingerprints during handling, as this can
influence the test results.

Samples and receptors shall be conditioned at (23 + 3) °C and (50 * 10) % relative humidity for 24 h or
longer. A shorter conditioning time may be agreed upon when the purpose of the test is to evaluate the
abrasion resistance at a shorter time after printing.

If tests need to be performed under different climatic conditions, samples also shall be conditioned in
this climate and the conditions shall be recorded.

© IS0 2021 - All rights reserved
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7 Test procedure

The test shall be conducted under environmental conditions of (23 * 3) °C and at a relative humidity of
(50 + 10) %. The test procedure for each of the test devices referenced in 4.1 and 5.1 is slightly different
based on the specific design and capabilities of each of the test devices as described in A.1 and A.2. The
following are the key parameters that need to be controlled and reported relative to the specific test
device being used:

— the size of the sample specimen and the dimensions of the printed colour patches;

— the positioning of the reciprocal movement across the border of imaged and minimum density area,
D ih order to assess smudge;

min’
— the spécific receptor material and the dimensions of the receptor;
— the weight or load applied to either the test specimen or receptor;

— the number of rubbing cycles or strokes (one cycle comprises of two strokes, i.eone stroke in fgrth
direct]on and one stroke in back direction);
— the rate of reciprocal cycling, expressed in cycles/minute; and

— the ling speed of rubbing, expressed in mm/sec.

to 50 cyclgs and may be further continued in increments of 50 eycles up to 500 total cycles or until a
specified amount of change is achieved or exceeded. In this casepthe total number of cycles to reach|the
specified change shall be reported. If no detectable change is;encountered after a total of 500 cy¢les,
stop and rgport.

The minir{‘m test duration shall be 10 cycles. The test may be continued in increments of 10 cycle$ up

NOTE ther test specimens and receptor dimensions.ard applied loads can optionally be used in casgs in
which the intended conditions of use are such that the spéecified parameters and conditions produce results [that
do not adegpately correlate to the abrasion, smudge, ot scuff experienced under the intended conditions of ufe.

8 Evaluation

8.1 General

After compjletion of the test, samples are inspected for changes in scuff, gloss, smudge and colour pnd
the receptprs are evaluated“fer transfer of colour density. Both instrument-based measurementf as
well as vispal evaluationsapply. For evaluation of transparent materials, a white backing is appliefl to
allow obsefrvation andfer'measurement in reflection mode. For evaluation of prints on a transpafent
material tHat have apre-white layer, a black backing material shall be used.

NOTE ther assessments may be useful in particular applications, e.g. gonio-photometric measurement{and
analysis can} be applicable to fine art materials with surfaces for which visible scuffs do not result in signififant
changes in gloss or density.

8.2 Instruments measurements
Instrument-based measurements are applied if a correlation with visual examination has been proven.

Changes of gloss shall be examined using a gloss meter at either a 20°, 60°, 75° or 85° angle as described
in ISO 2813 and ISO 8254-1.

NOTE1 Pertinent standards describe the choice of measurement angle as function of the level of gloss of the
non-abraded image print.

Changes in colour are measured either with a densitometer (Status A or T filters) as described in
ISO 5-3[ and ISO 5-4l2] or with a spectro-colorimeter (CIE L*a*b*) as described in 1SO 13655 with
either 0°/45° or 45°/0° geometry.
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For gloss, consider directional dependence due to eventual presence of quasi-linear abrasive patterns
and/or printed substrate texture.

Both the imaged and adjacent minimum density, D;,, areas of the specimen shall be measured. These
areas are defined by adjacent squares with an edge-length of 20 mm or the width of the receptor,
whatever is smaller, centrally located on a boundary line between printed and minimum density, D, ;,,
areas fully covered by the motion path of the receptor. In each square area, five measurements are
taken at positions that are arranged as the dot pattern that represents an “x-pattern” like the number
“5” on dice (&), see schematics in Figure B.1. The equivalent measurements are performed on the non-

rubbed area for comparison.

NOTE 2

Altgrnately, use an area or scanning array measurement system with totally averaged-area

to

Opt
tot

NO']
dani
ima

8.3

Cal
spe
Res
ino

Per
med
for

stands for either (R), (G), or (B), which.are the symbols for the red, green, and blue Status A

den
the

For
sec
con
rep
cha

proximately five times the typical single spot size, for both rubbed and non-rubbed are

Fansfer of colorant from the specimen.

E3  The amount of colorant migration to the receptor does not necessayily represent the n
age on the image patch since some of the colorant loss can take the form‘gficolorant debris that c
be patch during the abrasion test process but does not migrate to the recéptor area.

Calculations

rimen and receptor for each colour patch and adjacent minimum density, D, ;,, area on thg
ults shall be expressed in terms of an absolute ¢hange in gloss or as absolute or percent
ptical density relative to the untested specimen.

centage change in optical density shall belcalculated as per Formula 1, where d is the
isured density, X is the colour patch being/measured, e.g.C,M, Y, R, G, B, and N, which are t
cyan, magenta, yellow, red, green, blue, and neutral test patches that are to be measur

sities of the test patches of the untested sample (0) and the tested sample (t) that are m
densitometer:

[dX(Z), —dX(Z), ]/ dX(Z),*100

example, the measured density of a cyan patch is represented by the expression d
ndary colours such as red, the measured density is represented by both the blue
ponents, e.g{ dR(B) and dR(G), and for the black or neutral patch, all three comp
Fesented;®.g. dN(B), dN(G), and dN(R). For secondary and neutral colour patches, the
hge inoptical density shall be calculated and reported for each component.

Colorimetric changes shall be reported as AE;b, as per Formula 2:

Typical spot size for measurement of colour or micro gloss is in the range of 3 mm to 8 mm diameter.

equivalent
.

ionally, each corresponding receptor may be measured for densitometric otxcolorimetric gain, due

agnitude of
bmes off the

ulations shall be performed to assess the difference\between the tested (abraded) and untested

specimen.
hge change

symbol for
he symbols
bd, and (Z)
or Status T
Pasured by

)

L(R). For a
and green
bnents are
percentage

where L* a* and b* are the colour coordinates of the colour area or the adjacent minimum density, D

8y = (1 -1 +(a —ay )+ (b -5 )

area of the untested sample (0) and the tested sample (t), as defined by ISO 13655.

(2)

min’

Abrasion is expressed as the change in optical density or colour of the imaged area of the specimen.

Scu

ffis expressed as the change in gloss of the imaged or minimum density areas.

Smudge is expressed as the absolute change in optical density or the change in colour of an adjacent
unprinted area
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Colorant transfer is the change in optical density or colour of the receptor.

8.4 Visual evaluation

Rubbed test prints are evaluated for changes in scuff, gloss, smudge and colour. Evaluation of colour
changes also include lateral transfer of colorant in minimum density areas adjacent to printed areas
(smudge). The evaluation focuses on the adjacent areas at the borderline between the test patch and
minimum density area as defined in 8.2, but may also consider additional parts of the full patch.
Also, receptors are evaluated for colorant transfer, which may appear larger than the visual colour
differences of the rubbed prints.

For the ev
the rubbed

changes, syinudge and any other image quality related change the prints need to be evaluated.

When colo
receptor m
Additional
- may be s
the customn

If rubbed prints are evaluated, evaluation of colour changes also includés lateral transfer of color

into minim

The viewi
difference

of the spec
5001xinth
LED and br

hluation of colorant transfer, typically the receptors are evaluated since the difference
prints are smaller than the ones on the receptor. However, for the evaluation of scuff; g

Fant transfer to the receptor is evaluated the endpoints of a possible scaling are ‘unrub
aterial’ on the better side and eventually ‘full tone printed areas’ on the worse side of a sg
grade samples in between - either prepared independently or out of the.rfange of test res
plected to ease visual evaluation and should be agreed upon betweénythe test provider
er.

um density areas adjacent to printed areas (smudge).

g conditions shall be suitable for evaluation of colour and gloss, which represent

cettings of the observer geometry. For colour evaludtion, a diffuse and uniform illumina
mens with a white, broadband light source shall bé‘used with an illuminance level exceeq
e display zone. Suitable lamp types include tungsten halogen, xenon, metal halide, broadb)
oadband fluorescent.

NOTE

introduce sfronger metameric effects than broadband light sources. This often results in larger variability o
visual evaluation.

Care shall be taken to avoid glare in the vistial field of the observer.

For evaluation of physical defects anigh changes in the gloss, the surface of the specimens shoulg

inspected
means of t
the visual §

The minimum aim of the,visual evaluation is the establishment of a rank order by pairwise compari

The test py

either an interval s€ale or a ratio scalel14].

arrowband light sources with emission lines smaller than the colour matching functions typi

with oblique directionaljlighting, while changing the incident and observation angle
Iting samples for corthast maximization. More than two observers shall be used to perfi
bvaluation.

ovider and:-the customer may agree on more elaborated aims of the visual evaluation, b

9 Test report

s of
0SS

bed
ale.
ults
and

ant

two
[ion
ling
and

ally
Fthe

be

DIrm

Son.
Ping

For each sample tested, the following parameters, conditions, and results shall be reported:

ence to this document, i.e. ISO 18947-2:2021;

the nature of the samples including (if known) printing process, printing media type, colorant type,

and product name of the printing system. For test prints the printer settings, printed test image
density, and materials used to make the test specimen (in the case of analogue test specimens, the

a) arefer
b)

proces
c)

modifi
d)
8

s used to make the print);

cations that have been made;

the dimensions of the test specimen, the individual colour patches, and the receptor;

the test device used to perform the test, including model number, manufacturer, and any unique
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e)
f)
g)

h)

and

ISO 18947-2:2021(E)

a precise description of the receptor material;

the weight or force applied to the receptor and test specimen;

the total number of cycles, the rate of cycling, the line speed (or angular speed), and the direction of

the motion against the direction of the print product (perpendicular or parallel);
the visual rank order of the samples and the number of individuals delivering rankings;

for instrumental evaluation in addition:

i)

j)

k)

D)

the QpP{‘iﬁ(‘ instruments and pertinent geametries illnminants and filters used to measi
colour and gloss if applicable;

abrasion resistance in terms of the change in colour, optical density or gloss of eac¢h ’samj
patch), if applicable;

smudge resistance in terms of the change in colour or optical density of the.uhprinted ar
to each of the colour patches if optical measurements were performed;

colorant transfer in terms of the change in optical density or eolour of the recepto
measurements were performed;

scuff in terms of the change in gloss if gloss measurements Wwere performed.
institution and/or organization responsible for the results reports the following in addi
the location and date of the test;

the person, institute, and/or organization respounsible for the report.

re density,

ble (or each

Pa adjacent

- if optical

fion:
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Annex A
(informative)

Examples of test equipment, corresponding procedures and

operating parameters

A.1 Linear reciprocal flat rub tester

A flat sam
abrader, ar

force, as sHown in Figure A.1.

Key

Bow N R

le specimen is rubbed with a flat abrasion head. The force is uniformly applied among
d the abrader or the sample moves (quasi-)linearly with a specific constant.speéd back

—)
T — '
5
7 i 6
\ A ]
2

motor yith a driver of a reciprocating linear motjon*5  adjustable height rod
base 6  abrasive pad and holder
reciprofating arm 7  specimen

normallforce weight

NOTE The reciprocating arm (3)'moves back and forth.

The examp
ASTM F 24

a)
b)
‘)
d)

force (N/cm?),

FigureA,1 — Conceptual diagram of the linear flat abrader

les of test devices are described in IEC 63211-3-5014], ASTM D 5264151, ASTM F 157116l
070171, Control of the following test parameters is essential:

the
and

and

line speed (cm/s],
frequency (cycles/min), and

number of rubbing cycles.

An alternate realization of a linear flat abrader is a swinging arm device, which abrades in a curvilinear
motion with a small component of total displacement orthogonal to its main direction of movement, see
[SO 18947-1.

10
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A.2 Linear reciprocal curved rub tester

The rubbing tester which is described in ISO 105-X19[3] consists of a curved sample stage and rubbing
finger in conjunction with a forcing arm. (See Figures A.2 and A.3).

NOTE

The test device in ISO 105-X19 is equivalent to those defined in JIS L 0849[21] and JIS K570

1-1122,

The rubbing finger has a curved surface of 45 mm surface radius, and it is approximately 20 mm long
and 20 mm wide, capable of affixing a receptor (e.g. a standard reference paper, the face or back side
of an unprinted piece of the sample paper, or a cloth, such as un-dyed cotton cloth). The contact area
between the sample and receptor is approximately 100 mm?2. One end of the forcing arm is on a fixed

axiy
200
min
Wh

The
fing
the
be v

Key

S U1 A W N

NOT
As g
spe

bn this type of instrument is used, the following procedure and key parametetsdare typic

specimen exerting a force of 2 N (approximately 200 g). The force and humber of recipro

, and a force is exerted on the rubbing finger at the other end. The curved specimen
mm surface radius, is capable of reciprocating horizontally at a speed of 30 recipro
ute along a 120 mm track, and is capable of reciprocating the rubbing finger in a 100‘mm

test specimen is mounted on the stage, and the abrasive receptor is attachedto the tip of {

tage has a
fations per
track.

al:

he rubbing

er. The rubbing meter is started for 50 cycles at a speed of 30 cycles/min along a 100 mm track on

aried and will depend on the type of materials and the intended application.

1

11640 9
3 8
~J
IR ° 6
12— N E}
o] Y O
|‘ \\ lﬂ]
4 ‘\s \‘> ',' -—
\( T . 5
fulcrum shaft 7  convex specimen stage
(empty) 8  testspecimen
motor with crank wheel 9  rubbing receptor
base 10 rubbing finger
horizontal moving-device 11 arm
clamp for test.specimen 12 cycle counter
E Eaeh'turn of the crank wheel introduces a horizontal forth and back movement of the spe
result, the rubbing finger (with receptor) moves up and down as determined by the convex

imen\stage (with specimen).

Cations can

imen stage.
hape of the

©IS

Figure A.Z — Typical figure of rubbing meter (Gakushin test method)
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