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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 maintenanee
described In the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed fof]
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 document is one of a series ISO 189xx relating to permanence and durability of image prints, which
is the resistance to 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[8l), heat (ISO 18936lZ), ozone (ISO 18941[2]), and humidity (ISO 18946[10]). 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
arefhandled in ISO 18947 (all parts)!M], scratch resistance is addressed in ISO 1892212] ffor film) and
durpbility tests to simulate accidental exposure to water are described 1SO 18935[6l,

Phatographic prints are also susceptible to scratching when handled during their intende

proplem is particularly evident with digital prints, which may have colorants on‘the surfa
profection from physical damage. The test methods in this document for'evaluating ¢t

resistance of photographic prints provides another means of characterizingthe physical d
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5 document provides standardized requirements to evaldate the scratch resistance of i
heir various formats. As a test method for scratching,'pencil hardness is well-known. H
cil test is proved difficult to carry out in a reprodueible manner with photographic print

hmeters. Therefore, the test method and.test conditions should be carefully determi

Kideration of print material.

device and parameter setting,-test sample preparation, general test procedure, ass

fomers, or it could'be used by an ink developer to select desirable ingredients that wil
h strong scratchresistance, etc. ISO 18951-2[12] describes a specific test method with d
hmeter selection, test procedure and results assessment for a sclerometer.

htching tends to occur in a specific location at a single point of contaet, as opposed to abra

account the mechanical stresses that are‘expected during the use of the printed matte

5 document describes the generalguidelines of the scratch test and general considerati
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Scope

5 document specifies test method, test target, and reporting requirements to, determine
stance of prints with photographic images. Photographic images can be produced by a
rinting technologies, including silver halide, electrophotography, inkjet, dye diffusi
sfer, commonly known as dye sublimation, and dye transfer processes. This document i
rints with paper substrate and other type of substrates including prints on plastic, glass

not the purpose of this document to define limits of{acceptability or failure. They
ermined by the user and the intended application.

Normative references

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

18913, Imaging materials — Permafence — Vocabulary

Terms and definitions

the purposes of this document, the terms and definitions given in ISO 18913 and the follo
the purposes of thiSdocument, the following terms and definitions apply.

and [EC maintain terminology databases for use in standardization at the following addj

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

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

the scratch
vide range
n thermal
applicable
metal and

br materials. This document is applicable to photographic prints that have no protection as well as
phatographic prints that are protected by a coating or lamination.

would be

bir content
pplies. For
[s) applies.

ving apply.

esses:

nano scratch
scratch with a testing device using a stylus, which diameter is smaller than 10 pm

Note 1 to entry: An example is a spherical stylus with diameter 2 um providing a contact area with a diameter
of~500 nm.

3.2

micro scratch
scratch with a testing device using a stylus, which diameter is equal or larger than 10 pm and smaller
than 0,5 mm

Note 1 to entry: An example is a spherical stylus with diameter 50 um providing a contact area with a diameter
of ~12 pm

© IS0 2022 - All rights reserved
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3.3
macro scratch
scratch with a testing device using a stylus, which diameter is equal or larger than 0,5 mm

Note 1 to entry: An example is a spherical stylus with diameter 4 mm providing a contact area with a diameter of
~1 mm or less.

3.4

cohesive failure
breaking that occur inside the boundary between the uppermost layer and the layer underneath or
within the uppermost layer, caused when the local stress level introduced by the stylus movement
exceeds thf yield point of the Tayers

Note 1 to enftry: Cohesive failure is observed as fracture, cracking (forward and rearward), buckling,and flaking

on the print{surface.

3.5

buckling

deformatidn of a layer by compression and/or shear upon scratching manifesting itself as lpcal
variations pf the cross-section of the layer

Note 1 to enftry: Analogous observations are bowing of a column of material undefxcompression or wrinkling of a
plate under|shear

3.6

flaking

cracking and chipping of a layer along the scratch line forming sinall pieces that flake off

3.7

plastic deformation

permanent distortion that occurs when a material is“subjected to tensile, compressive, bending, or
torsion stresses that exceed its yield strength and eause it to elongate, compress, buckle, bend, or twist
3.8

adhesive failure

separation|between the base material and the coating layers or between different coating layers

4 Pringiple

4.1 General scratchingtest method

Typically, dcratch resistance is a desirable property of prints and substrates. The degree to which fit is
required depends onthe intended applications of the photographic print. Scratch resistance dependp on
two main factorsynamely the properties of the print and the parameters of the scratching. The scratch
test for the print’is applied using a stylus which moves relative to the print with a specific force. [The
vertical logdZen the stylus tends to cause a surface indentation. During a relative movement of stylus

and test SLldec, COIIIPT cbbivc/wubilc/bhcdl stressesare mtroduced duetofrictiom—ATmd-thestresses
tend to result into deformation of the printed layers.

Damage level of the deformation is classified into four levels. The details of the damage levels (level 0 to
level 3) are described in 8.2.

The critical load, F. denotes the minimum load that just causes the specific damage assigned for
each level, i.e. F. 4, F., and F_ 5 for damage levels 1, 2 and 3, as mentioned before, respectively. The
measurement of a critical load is highly dependent on the performance of the equipment. However,
“critical load” is useful to compare the test results quantitatively as far as the same kind of the

equipment is used.

NOTE1  The critical load can be determined by constant load method (see 7.3) with stepwise change of load or
variable load method (see 7.4)

© IS0 2022 - All rights reserved
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NOTE2 L.isalso used as asymbol of the critical load instead of F,.

4.2 Properties of print

The type of damage varies widely depending on physical properties of the prints. For example, physical
properties of the print surface (coefficient of friction, smoothness, strength of the surface layer) can
affect the damage types. In addition, properties of the whole print (thickness of the coating layer,
coating adhesion strength, inter-layer adhesion strength, elasticity and resistance to deformation of the
coating layer, elasticity and resistance to deformation of the substrate) can affect the type of damage.

4.3[ Parameters of the scratching

The stress level used in a scratch test greatly depends upon the geometry of the stylus\used|in the test,
the[load applied to the stylus and the linear velocity of the stylus. The geometry of the stylus} which can
be described by shape and diameter, is one of the important parameters for scratching. The cpntact area
beteen the stylus and the print will depend on the stylus geometry, the surfacé properties pf the print
and| the force applied. For example, spherical sapphire stylus of 0,050 mm 61y0,075 mm digmeter give
different results from a spherical stylus with large diameter (e.g. 1 mm-diameter tip). For this reason,
scratch levels obtained with different stylus geometries shall not be compared.

Chgosing stylus diameters that are smaller or comparable to the coating thickness, can provide
addiitional information on the damage introduced by scratching, especially when evalfiated with
microscopic or topographic methods.

Anqther factor is the material of the stylus, which can gesult in a different friction coefficient between
thelstylus and the print surface. As the typical materials for styli, inorganic materials such as sapphire,
rubj, diamond, tungsten carbide, metals (e.g. steel),:inetal oxide (e.g. aluminium oxide), synthetic resin
(e.gl polyacrylate) and some natural materials canbe used.

The load applied to the needle and the linearvelocity are important parameters also. They should be
seldcted considering the supposed applicatieh. On the other hand, these parameters depend pn the type
of test equipment. The recommended range for the parameters is described in Table 1.

When using similar shape, size, material of stylus and similar load and moving speed, the fest results

can|be compared.

5 |Test device

5.1 Test device-description
As dlescribed abeve, the scratch test devices are composed as follows:

— | Stylustnieedle like component;

— |Load-generation component;

— Scanning mechanism;
— Flat plane, on which the specimen is fixed;
— Optional monitoring functions to detect the load, depth of stylus.

The test device shall have a flat sample stage, on which the specimen is fixed. The stage shall have a
smooth surface in comparison to the print substrate. During the scratching, sample and stylus shall
not be moved except the intended movement. Therefore, samples shall be fixed with enough force using
clasps, screws, springs or weights. Annex A gives examples of the devices; however, other equipment

©1S0 2022 - All rights reserved 3
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with the above-mentioned components can be used. Annex B gives examples of devices not included in
this document.

NOTE

When a curved surface is tested, the load and the stylus motion is adjusted carefully. Under the

condition that the scratching parameters are controlled appropriately, this document can be applied on curved
surfaces (e.g. photo mug cup).

5.2 Selection of stylus

Because the scratch test result greatly depends upon the geometry and the material of the stylus used

in the test

the stylus shall be selected in accordance with the objective of the test. A good practic

e to

select the
during the|
object, the
shape shal
may be us¢
the typica
Some of ci
synthetic 1
compound

Spherical §
films as re
the intend
stylus (e.g.

est condition and the stylus is to take into account the mechanical stresses that are expe
use of the prints. For example, if the problem in the market is the scratch with-~alsh
h a sharp stylus should be used. In this test method, typically a stylus with a herhispher
| be used. Other shapes of stylus (such as diamond shape, flat shape, nail-like*shape, ¢
d when required for the specific use case. The material for the stylus can be'selected f
types written in 4.3, also considering the usage of the print and equiphient of the f
ystalline materials (e.g. sapphire, diamond) are available for relatively”’small stylus,

esins are available for larger stylus. However, regarding the hardnes§ of the stylus, inorg
5 are recommended rather than synthetic resins.

apphire styli of 0,050 mm or 0,075 mm diameter are widely used in the field of photograj
rerenced in ISO 18922[31. When scratching with a sharp and\hard material is appropriatg

0,5 mm to 2,0 mm diameter) may be regarded as a typical stylus.

When usi

depending|on the material type of the print and also the'load used. Sometimes, scratching wif

larger tip

brittle materials. Considering the wide variety of materials and use cases, a 0,5 mm diameter styly
recommenfed as the starting point for the tip selection.

Choosing g very small stylus that is comparable to or smaller than the coating thickness, can proj

g a larger stylus (e.g. 3,0 mm to 4,0 mm diametép tip), the types of the damage will v

ill cause a plastic deformation, such as a “dent”. It will also cause fracture for relati

bd use, this kind of stylus is recommended. In other application context, a relatively laf

ted
arp
ical
ptC.)
fom
est.
and
hnic

bhic
for
ger

ary
h a
Uely
s is

ride

additional information on the cohesive damage of the coating layer, which may not be accessible when

the stylus liameter is much larger thanithe coating thickness.

NOTE y
substrate. B
most cases.
to determin

6 Samp

6.1 Gen

'he actual size of contact area between stylus and print depends on load, elasticity and softness o
ven with the round stylus\(e.g. 4,0 mm diameter), the diameter of contact area is less than 0,5 m
Che pressure on the print'could be calculated from the load and the contactarea, however, it is diff
e the actual contact\aréa, because it varies depending on the load and the print characteristics.

les

bral

Fthe
m in
cult

nts

Samples t

be‘tested may be prinfc from rpgn]qr prinf runs or test prinfc Q:\mp]pc may alsa be pui

treated on either side (varnished, laminated, bonded, backed, etc.). Samples shall be of a size appropriate
for the test device to be used.

When photo-images are printed on coated substrates, paper direction does not have much influence on
the results. The test may be carried out without regard to paper direction in such case. However, two
orthogonal directions may be tested when there is a difference between scratching along horizontal
direction to vertical direction.

6.2 Preparation

The method of printing and handling of the printed test samples shall be consistent with the anticipated
product end use, including the presence of an image overcoat or laminate, if the print will generally be
supplied with an overcoat or laminate.

4 © IS0 2022 - All rights reserved
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The size of the imaged area in the test sample shall be large enough to sufficiently cover the scratching
length required by the test. In order to reduce variability in the observation of scratch marks, solid
colour patches are recommended as test prints. For example, C, M, Y, R, G, B, grey, pure black, composite
black, white and the non-imaged area (substrate itself) may be used as the colour patches. When
investigating the effect of colorant, printed colour patches such as C, M, Y and black are recommended.

Recommended colours for test target are:

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

— [black with sRGB values (U, U, UJ and secondary colours, typically red, green and pbiue, addressed by
sRGB values (0, 0, 255), (0, 255, 0) and (255, 0, 0), respectively;

— |[the D,;, patch as controlled by the sRGB values (255, 255, 255), respectively;
— |100 % patches of any system spot colours, e.g. orange, green, violet.

D.il, patch has the optical density corresponding to the maximum transmittance (e.p. film) or
reflectance (e.g. paper) that a photographic product can achieve. Usually;it can be achieved|either by a
nonrimaged area (if the substrate is white) or by printing with a white)ink. For monochrorpe imaging
systems (e.g. silver halide or true monochrome inks) the requiremerits for the test target design collapse
intd one colour patch, in addition to the D ;, patch.

NOTE A monochrome print can involve more than one ink. Insuch case, the patches printed witl each of the
ink fan be tested, instead of CMY patches in a colour print.

An example of the test target design is shown in Figure’l. The patches for the test can be selefcted by the
user's. For a colour print, it is recommended to test.at least three different colours, for exafnple, three
colqurs from cyan, magenta, yellow and black.

o/

Figure 1 — Example of test target design

6.3 Conditioning

Scratch test shall be conducted after conditioning. Prints of any type that do not require a specific
extended period of curing/stabilization/dry-down shall be conditioned for 24 h or longer at (23 * 2) °C
and (50 = 10) % relative humidity. Aqueous and solvent inkjet prints and prints of any type that
require curing/stabilization/dry-down shall be conditioned face up until the process is finished. If the
duration of curing is unknown, prints should be conditioned a minimum of 14 days after printing, in an
environment with a temperature of (23 + 2) °C, with a relative humidity of (50 + 10) % prior to scratch
testing.

A shorter conditioning time may be agreed upon when the purpose of the test is to evaluate the scratch
resistance at a shorter time after printing.

© IS0 2022 - All rights reserved 5
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If tests are performed under different climatic conditions, specimens shall be conditioned to those
conditions for 24 h or longer.

7 Test procedure

7.1 General

The followi
being used:

ng are the key parameters that shall be considered and reported for the specific test device

— the shape, size and material of the stylus;
— the wejight or force applied to stylus on the specimen, expressed in N (newtons);
— the ling speed of scanning (scratching), expressed in mm/s;

— theloading rate in N/s (for the variable load method).

If unknown samples are to be investigated, preparatory tests with different parameter settings shquld
be performed to identify appropriate test conditions. The process of identifying the optimum fest
parameterp shall be documented. For example, if the appropriate load is<unknown, the load shall be
determinegl before the actual test. When the scratching causes no daniagge, increasing the stress lgvel

(for exam

e, by increasing the load or using a stylus of smaller size)shall be considered.

Test resultls strongly depend on the types of samples and the parameters of testing. Therefore, fest
conditions|including stylus and load should be determined taking into account the mechanical stregses
that are expected during the use of the prints. There shalkbé prior agreement on the test parameters

between parties when comparative results are intended.

The follow

is operating within its intended parameter range.

— the load of the tip shall be verified using.a‘calibrated precision balance;

— the sha

ng best practices shall be applied on a regiilar basis to verify that the scratch test apparatus

pe and cleanliness of the tip shall be inspected using a suitable optical microscope.

Test resulffs can be affected by a_defect or inhomogeneity because the scratched area is too snpall.
Therefore, [the scratching shall be‘applied at least three times on different places (different place$ on

one samplg

7.2 Test
The test dg

or different places-onthe replicates).

device preparation

vice shallbe set on a sturdy bench, in a room conditioned to the desired test temperature

and relatiye humidity. Conditions of (23 + 2) °C and (50 * 10) % relative humidity shall be used for

testing, un

ess¢especific product end-use requires different conditions.

7.3 Testing conditions

The scratching motion shall be applied only once for any position on the print. The following parameters
shown in Table 1 shall be used depending on the test device and use case of the print.

© IS0 2022 - All rights reserved
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Table 1 — Recommended range of parameter per type of scratch test

Type of scratch test
Parameters Macro scratch Micro scratch Nano scratch
Load/force 0,1Nto30N 0,1Nto30N 0,000l Nto0,1N
Scan speed 10 mm/s to 300 mm/s 10 mm/s to 300 mm/s 1 mm/s to 10 mm/s
Scan length 10 mm to 50 mm 5 mm to 50 mm 3 mm to 20 mm

Tip diameter

0,5 mMm X

TOImM X < 0,5 mm

X< 10 m

The
diffi
the
avo

7.4

Thi
resj

axis of the stylus should essentially be kept at 90° (vertical) during the scanningymo
jcult to keep the axis at 90° (e.g. during a manual scan), the angle between the axis\of the
scan direction should be chosen slightly smaller than 90° (typically in a range of ~80
d eventual bouncing of the stylus, which frequently occurs for scratching at-angles large

Constant load method

5 method provides a reasonably simple procedure that can¢be”used to compare
stance of specific products. It is recommended that a preliminary test be used to det

appropriate value of the load regarding the given usage and.application. It can be useful

or 1

hore load values in order to obtain more information frem\the test. When different load

applied stepwise, the critical load can be estimated.

Thd
wit
has

7.5

The
itis
spe
pat
load
des

Med
be

the
bet
Fc,2

NOTI

test specimen is placed and fixed on a horizontal,plane. The scratch movement shall
amoving arm with a stylus on a fixed stage of:fixed stylus on a moving stage.

Variable load method

load on the stylus significantly influences test results. In order to quantify the scratch
useful to apply a variable load onthe specimen. During the movement of the stylus with|

ion. If it is
stylus and
to 90°) to
 than 90°.

he scratch
brmine the
[0 test two
values are

be applied

h a selected stylus with a specified load. The scratch movement can be achieved by equipment which

resistance,
a constant

 represents a specific loadsThe most important value to determine with this method is
1” at which the onset of damage is observed, that is characteristic for a specific dam
cribed in 8.2.

surements of theJevel of the damage with the width or depth at a specified load allow
fompared quantitatively. However, damage type depends on the print (e.g. physical
print media,Print technology and so on), therefore it is not straightforward to compar
veen prints made with different print technologies. Even in such case, one may use the g
and Fgdéfined in 8.2 to rank the test outcome.

E Another application of “constant-loading method” and “variable-loading method” can

ISO

he “critical
ge level as

bd, the load is gradually increased along the path of scratching, such that a certain posgion on the

' results to
roperty of
b scratches
cale of F, 4,

be found in

8

8.1

e T

Evaluation

General

Appearance, width and depth of the scratch at the same measurement conditions can be compared
directly. However, the results obtained under different operating parameters or with different test
devices shall not be directly compared, because the results of scratching tests depend on the test
devices and test conditions. It is recommended that each sample be compared to a reference sample,
considering the acceptable level for its use case.
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As an evaluation for scratch resistance, visual evaluation (see 8.2) shall be applied, and evaluation
with measurements (see 8.3) can be applied optionally. If the surface of a material under test has some
elasticity, a partial or even full recovery of the scratch line could be observed. Therefore, the timing of
the evaluation after application of the scratch shall be determined considering the objectives of the test
and monitored accordingly. (e.g. Scratch resistance evaluated just after application of the scratch or
after a suitable waiting time, that is representative in view of the application.)

NOTE In some cases, full recovery of the scratch line has been observed within 24 h after the scratch test
(self-healing scratch).

Measurements with colorimeters or densitometers are not suitable to detect the damage of a scratch. A
practical nfethod of evaluation is the visual assessment of the scratch compared to a reference sanjple.
The most dffective evaluation is given by the measurements of the level of damage at a specificlodfl or
by determination of the critical load which causes the same degree of damage.

8.2 Visual evaluation

For evaluation, visual examination shall be done by direct inspection with normalviewing (with|the
naked eye), a magnifier or an optical microscope, depending on the size of scrateh trace and the stylus
used.

NOTE For the nano scratch test, evaluation with microscope is suitable as the trace of the scratch is usyally
too small to]observe with the naked eye.

The viewirlg conditions shall be suitable for evaluation of damage.catised by scratching. The illumingnce
level is recommended to exceed 500 Ix at the centre of the illuminated viewing surface area. In ofder
to observg plastic deformation, directional lighting is useful. Therefore, directional lighting| or
combinatign of diffuse lighting and directional lighting isstecommended. Care shall be taken to ayoid
glare in the visual field of the observer. Because the obsérved phenomena after scratching depend$ on
the printinlg technology and the material and the visual’rank order is subjective, the evaluation shquld
be perfornjed by two or more observers.

For the eyaluation of scratch resistance, .t is practical to compare appearance with the same
experimental parameters. The minimum &aim"of the visual evaluation is the establishment of a rank
order by pairwise comparison. It is a simple and convenient way to compare the damage level pt a
specific loqd.

However, the evaluation with the’)value of the critical load is recommended, because it enaples
quantitative evaluation. Criticalload is determined easily with variable load method (see 7.5). Howgver,
observatiop of the damage-level on samples at multiple load that is increased in steps, enables|the
determination of the criticalload even with the constant load method (see 7.4).

NOTE 2  An example e to determine the critical load by the constant load method is as follows; at each Joad
setting applly five scratehes to the specimen, if at least three of the five samples show the target level of dampage
(e.g. Level 2)), the sample is considered not resistant to the applied force. Then the minimum load for its daﬁage
level is congidered’to be the critical load (e.g. F ;).

The follo
scratches:

ical

Level 0: No damage observed;

Level 1: Plastic deformation of the surface which forms a dent or line of indentation as pressure line
without cohesive failure of the coating layers or changes to the surface gloss;

Level 2: Cohesive failures of the coating layers, such as cracking, flaking, buckling and delamination on
the print surface;

Level 3: Rupture with delamination, peeling and ploughing resulting from adhesive failure between the
coating layers and the base material or between different coating layers.
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NOTE 3

8.3

ISO 18951-1:2022(E)

Appearance of the scratch varies depending on the printing technology and the

experimental parameters. For example, when the colorant penetrates deeper, the substrate (usually

white) in the bottom of the scratch is less noticeable.

Evaluation with measurements

In addition to the visual examination, the evaluation can be done using the size of the scratch trace.
Microscopic measurement of the width of the scratch trace is useful for quantification. Because the
width usually varies along the scratch, measurement of multiple points is necessary for the evaluation.
A calibrated microscope shall be used to measure the width, omitting 5 % at the start and the end of the

SCra
the

NO']
con
mov
sub

NOT

pro

9

For
and|

a)
b)

f)
g)
h)

tohwheretoadimg/umtoadimg of the stytus camrtave attered-the widthof threscratch1n
measurement, the type of the damage shall be recorded.

E1 The depth of the scratch trace can be also measured with a suitable surface profiling teg
ocal or interferometric method) or the penetration depth of the scratch can be evaluated in|
ement of the tip in z-direction of the coating. The latter approach also allows one#o determine

trate has been reached, or if the substrate has different mechanical properties than'the surface

E2 Some instruments are equipped with an acoustic sensor that allows one to determine
bressive load testing where the coating is penetrated.

Test report

each sample tested, the user of this document shall report the following parameters,
results:

areference to this document, i.e. ISO 18951-1:2022;

the nature of the samples including (if knéwn) printing process, image density, sub:s
and name, colorant type and name, printer model and settings, as well as if there is 3
protective or varnish coating or lamindtion;

the dimensions of the test specimeh’and of the individual colour patches;
conditioning periods for the,samples;

the test device used to-perform the test, including model number, manufacturer, and
modifications;

a precise description of the stylus, and the weight or force applied to the stylus;
the line speed and (if two directions are tested) the direction of the motion on the print

the testrgsults including (if available) the values for obtained critical load (e.g. F
corresponding to specified level of damage, or any of the visual rank order of the samplg

(ifavailable) other descriptive information or measurement results on the test;

nddition to

hnique (e.g.
situ by the
whether the
foating.

the point in

conditions,

trate type
ny surface

hny unique

products;

, F,Z' Fc,S)

C
S:

)

j)
k)
D)

the environmental conditions of the test: temperature, humidity, location and date of the test;

the person, institute and/or organization responsible for the test;

(if available) information on the reference specimen.

© IS0 2022 - All rights reserved


https://standardsiso.com/api/?name=8a82401229dc265a4235e20de47015be

ISO 18951-1:2022(E)
Annex A
(informative)

Examples of test equipment and corresponding procedures

A.1 Sclerometer

Sclerometdr is a hand-held test method according to DIN 55656[13], Details of test method are deseriped
in 1SO 189%1-2[12],

A.2 Nanp scratch tester
An example of test device for nano scratch is Anton-Paar NST. It can be used fer both “Constant load
method” and “Variable load method”.
A.3 Scrgtch tester

Examples ¢f test device for micro/macro scratch are HEIDON Tribogear series (e.g. TYPE:14, TYPH:18.
And TYPE:R2). It is also applicable for “Constant load method” and“Variable load method”.
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