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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 wark SO collaborates closely with the
International |[Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

International|Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part'2.

The main tagk of technical committees is to prepare International Standards. Draft International Stan@lards
adopted by fthe technical committees are circulated to the member bodies for voting-“Publication gs an
International [Standard requires approval by at least 75 % of the member bodies casting-a vote.

Attention is qrawn to the possibility that some of the elements of this document may be the subject of gatent
rights. ISO shall not be held responsible for identifying any or all such patent rights.

ISO 19252 was prepared by Technical Committee ISO/TC 61, PlastieS) "Subcommittee SC 2, Mechanical
properties.
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Plastics — Determination of scratch properties

IMPORTANT — The electronic file of this document contains colours which are considered to be
useful for the correct understanding of the document. Users should therefore consider printing this

document using-a-colour printer

1 $cope

1.1

defined conditions. The method involves making a scratch by moving a hard-instrument (s
specified geometry under specified conditions of load and speed across the(surface of a test s
then pssessing the result.

1.2

This International Standard specifies a method for determining the scratch properties of p

The method is used to investigate the behaviour of specified, types of specimen unde

lastics under

cratch tip) of
becimen and

the scratch

conditions defined and for classifying the type of scratch of speciméns within the limitations inherégnt in the test

condftions. It can also be used to determine comparative data for different types of material by

S0-C¢g

lled scratch map in which the types of scratch behaviourfor each set of test conditions of

means of a
est load and

test speed are determined using the basic method of constant-load testing, and also by means of the

S0-Cq
testin

1.3

thermosetting moulding materials.

1.4
geon

2 1

The

refergnces, only the~edition cited applies. For undated references, the latest edition of th

docu

ISO 7

ISO 7

lled critical normal load (see 3.8) determined using<an alternative method of linearly ing
g.

The method is suitable for use with uncoated and unlacquered thermoplastic moulding 1

The method specifies the preferred:-dimensions for the test specimen and the preferrg
etry.

Normative references
following referenced—documents are indispensable for the application of this documen
ment (includin@.any amendments) applies.

91, Plastics — Standard atmospheres for conditioning and testing

9471, ‘Plastics — Injection moulding of test specimens of thermoplastic materials — Pa

princ

reasing load

haterials and

d scratch-tip

t. For dated
b referenced

it 1: General

les, and moulding of multipurpose and bar test specimens

ISO 3167:2002, Plastics — Multipurpose test specimens

ISO 10724-1:1998, Plastics — Injection moulding of test specimens of thermosetting powder moulding
compounds (PMCs) — Part 1: General principles and moulding of multipurpose test specimens
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3 Terms and definitions

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

3.1

scratch

damage made by a hard instrument (scratch tip) when moved across a test specimen surface under specified
conditions of tip geometry, test load and test speed (see Figure 1)

NOTE The term “surface”, as used in this definition, applies to the macroscopic surface and not the microscopic
surface.

Key
test specifnen
scratch tig
test load
test speed

NN =

<

Figure 1 — Schematic representation of a scratch (see 3.1)

3.2

test load
P

load applied py the scratch tip perpendicularly to the test specimen during the test

NOTE It Is expréssed in newtons.

3.3

test speed
\4

relative rate of displacement between the scratch tip and the test specimen during the test

NOTE It is expressed in millimetres per second.
34

scratch force

F

S
horizontal force between the scratch tip and the test specimen at any given moment during the test

NOTE It is expressed in newtons.

2 © 1SO 2008 — All rights reserved
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3.5

scratch-tip displacement

d

vertical displacement of the scratch tip relative to the test specimen surface at any given moment during the
test

NOTE It is expressed in micrometres.

3.6

scratch distance

N

horizpntal distance-travelled by the scratch tiprelative to the test specimen-at-any given-momaent during the

test

NOTH It is expressed in millimetres.

3.7
scraich behaviour
type pf deformation of the material under the action of the scratch tip

NOTH Scratch behaviour is classified into three types: ploughing (p), wedgetformation (w) and cutting |(c), as defined
in 3.7|1 t0 3.7.3.

3.71
ploughing
p
scratth behaviour in which the scratch force and scratchstip displacement are constant over the scratch
distance during the test (see Figure 2)

NOTH 1 The surface of the scratch is smooth along its Whole length rather than rough.

NOTH 2 A small, inherent level of episodic signakoscillation (of amplitude less than 3 N in the scratch fofce and 10 pm
in the|tip displacement) is acceptable.

3.7.2
wedge formation
w
scratth behaviour in which (the scratch force and/or scratch-tip displacement oscillate, rgsulting in a
corresponding increase in the)actual distance travelled by the scratch tip during the test (see Figure 2)

NOTEH The surface.of the scratch exhibits a continuous serrated or wedge-like pattern, and stick-slip ocurs.

3.7.3
cutting
c
scratch behaviour in which the scratch force and/or scratch-tip displacement vary randomly, rFsuIting in a

corregponding increase in the actual distance travelled by the scratch tip during the test (see Figure 2)

NOTE During the test, chips are cut from the surface.
3.8

critical normal load

P

C
minimum normal load at which wedge formation or cutting, whichever occurs first, takes place at a given test

speed

NOTE It is expressed in newtons.

© 1SO 2008 — All rights reserved 3
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4 Principle

A standard test specimen is scratched by a hard tip which applies a load perpendicular to the test specimen
and moves lengthwise across the surface at a constant speed along the centreline of the test specimen.
During the scratch, the horizontal force between the scratch tip and the test specimen (the scratch force), the
vertical displacement of the scratch tip (tip displacement) and the scratch distance are each measured
continuously and recorded. The scratch force/scratch distance and tip displacement/scratch distance
diagrams thus produced describe the scratch behaviour of the test specimen. Using the basic method of
constant-load testing, the type of scratch behaviour can be determined for a series of test conditions (load and
speed) and expressed as a so-called scratch map. Using an alternative method of linearly increasing load
testing, the critical normal load can be determined at a given test speed (see Table 1). Changes in slope
and/or Spik im—the—scratch—forcefscratch—distance—curve—indicate—transitions—from—one type of—sgratch
behaviour tolanother (e.g. from ploughing to wedge formation or to cutting).

5 Apparatus
5.1 Test machine

5.1.1 General
The test maghine shall consist essentially of a frame with a specimen supp0rt,*a scratch tip with its assogiated

fittings, and & device for applying the load (see Annex B), and shall meet the specifications given in 5.1.2 to
5.1.8.

5.1.2 Frame

The frame of the machine shall be capable of being levelled and shall not be deformed by more than |3 um
under the maximum load.

5.1.3 Scrafch tip

The scratch [ip shall be hardened to at least Rockwell HRC 64 hardness, shall be polished to a roughngss of
less than 0,20 ym and shall not show anydeformation or damage after a test.

The scratch {ip shall be hemispherical‘in’ shape, with an outside radius R of 0,5 mm + 0,025 mm.
NOTE Tips made from hardened-and polished steel or tungsten carbide have been found to be satisfactory.
5.1.4 Test]oad

The maching shall be-capable of maintaining the test load within a tolerance of + 1 %, for any test load chosen

as specified [in 7:2.3; and shall be capable of applying the load perpendicular to the test specimen within a
tolerance of + &%

5.1.5 Test speed
The machine shall be capable of maintaining the test speed within a tolerance of + 1 %, except over the first

and the last 10 mm of the scratch distance, for any test speed chosen as specified in 7.2.4 and shall be
capable of reaching the test speed within 10 mm and stopping within 10 mm.

5.1.6 Test specimen support

The test specimen support shall be flat, smooth and free of holes in the area where the test specimen will be
placed.

4 © 1SO 2008 — All rights reserved
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The clamping system for holding the test specimen on the support shall be attached to the test machine so
that the longitudinal axis of the test specimen coincides with the line of scratch.

The clamping system shall not cause any premature fracture of the test specimen, and the test specimen shall
be held in such a way that it cannot slip relative to the specimen support.

5.1.7

Load indicator

The load indicator shall incorporate a mechanism capable of showing the horizontal force between the scratch
tip and the test specimen continuously during the test. The mechanism shall be essentially free from inertia
lag at the specified test speeds and shall indicate the load with an accuracy equal to or within £ 1 % of the

actudl value.

5.1.8| Scratch tip displacement gauge

A mgchanical or, preferably, an electronic device shall be used which incorporates a-mechanis
indicating the vertical displacement of the scratch tip to an accuracy of + 1 um or better under sta
The mechanism shall be essentially free from inertia lag at the specified test speeds and shall &

indic
the te

5.2
The

+0,0
readi

5.3

5.3.1

A mad

is use¢ful for monitoring the area around the scratch tip during the test (see 7.2.9, 8.2 and 8.4).

The ¢

5.3.2
In ad
or int
8.2a

The ¢

width b of the test specimen shall be measured using.a micrometer or gauge with an
I mm or better. For measuring the thickness % of the test specimen, a micrometer with a fla
ng to = 0,01 mm or less shall be used.

m capable of

lic conditions.

e capable of

ting the vertical displacement of the scratch tip to an accuracy of + 1@-dm or better continyiously during

st.

Instruments for measuring the test specimen dimensions

Monitoring and inspection devices (optional)

Monitoring device

nitoring device, such as a video camera equipped with a recording system and a magnifying

evice shall not have any thermal effect on the specimen.

Scratch inspection, device
Hition to inspection with the naked eye, a device such as a magnifying glass, microscope, fla
erferometer.istuseful for observing the appearance of the surface of the scratch after the te
hd 8.4).

evice'shall not have any thermal effect on the specimen.

accuracy of
circular foot

mechanism,

tbed scanner
5t (see 7.2.9,

NOTE When testmg using & tmearty ncreasing toad (the atternative method), an image of the surface

of the scratch

at the critical normal load can be generated with the aid of computer software using, for instance, a “grey-level threshold”
programme (see Figure 4).

©I1SO
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6 Test specimens

6.1

Shape and dimensions

Type A multipurpose test specimens as specified in ISO 3167:2002 shall be used.

6.2 Preparation

6.2.1

Moulding

Test speci
appropriate,

The specimg
cavity from

(cavity-plate
ISO 10724-1

NOTE (of:
is tested and/d

Strict control

the same state.

6.2.2 Inspéction of specimens and measurement of specimen,dimensions
Test specimgns shall be free of twist. The faces and edges shall be free from scratches, pits, sink marks,
and other imperfections.

Test specimens shall be checked for conformity with these requirements by visual observation, using st

edges, squa

section to thg nearest 0,01 mm with instruments-as-Specified in 5.2.

Specimens g

With injectio

sufficient to measure one specimefn from each set. When using multi-cavity moulds, measure the dimen

of a specim
0,02 mm, the

6.3 Numb

For determin
test conditior

ens shall be directly injection-mouided in_accordance with SO 294-1Tor SO 10724~
Linder conditions defined in the relevant standard for the material under examination.

vhich the specimen came (when using a multi-cavity mould) as well as the side"of the n
side or fixed-plate side) on which a particular specimen face wascformed (see
1998, Annex B).

rtain types of material may show different scratch behaviour depending on the_face of the specimen
r the melt-flow direction.

of all conditions during specimen preparation is essential to enisure that all test specimens

es and flat plates, and by measuring the dimensions (thickness and width) of the parallel-

h-moulded specimens, itlis not necessary to measure the dimensions of each specimen

bn from each cavityDIf the difference in dimensions between mould cavities is greater
specimens from'each cavity shall be treated as different batches.

er of test specimens

ng the-type of scratch behaviour as specified in 8.2, a single specimen is required for each
s.if only one type of scratch behaviour occurs during a single test. Three specimens are reg

for each set

howing measurable or observable departure from any of these requirements shall be rejected.

as

ns shall be suitably marked outside the test area to indicate the melt-flow direction;thé€ partjcular

nould
e.g.

which

are in

flash

aight
sided

It is
sions
than

set of
uired

f test conditions when several types of scratch behaviour occur during a single test

In order to obtain a scratch map as specified in 8.3, it is recommended that at least 25 different sets of test
conditions (for example, five different constant test loads and five different test speeds), and hence a total of
at least 25 specimens, be used.

To determine the critical normal load as specified in 8.4, three specimens are required for each set of test
conditions (i.e. for each test speed).

6.4 Conditioning

Unless otherwise specified in the standard for the material under test or agreed upon by the interested parties,
specimens shall be conditioned for at least 16 h in one of the standard atmospheres specified in ISO 291.

© 1SO 2008 — All rights reserved
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7 Procedure

71

Test atmosphere

The atmosphere used for the test shall be the same as that used for conditioning, unless otherwise agreed
upon by the interested parties, e.g. for testing at high or low temperatures. It is recommended that one of the
standard atmospheres specified in ISO 291 be used.

The t

7.2

7.21

The
cond

7.2.2

Use

Before the test, check that the baseline against which vertical scratch-tip displacement will be me|

the in

NOTE

known to within a few microns, clamped on to the test specimen(support.

Before testing each specimen, check under at least.%»10 magnification that the surface of the scr:

coatsg

NOTEH
inspe

7.23

7.2.3

Before the test, verify that.the test loads to be used are applied within the tolerance limits specifie

Depe
7.2.3

To d¢

est temperature shall be measured and recorded during the test.
~Scratch test
General
scratch test shall be conducted on each specimen in turn in accordance Wwith” the pr

tions specified in 7.2.2 t0 7.2.9.

Scratch tip

he scratch tip specified in 5.1.3.

tended scratch line is constant to within 10 pym.

1 The scratch-tip displacement baseline can be checkedrusing, for example, a flat metal bar, who

d with any plastic filings and is not damaged’in any way.

2  The scratch tip can be checked using; for example, a microscope, a magnifying glass or the
Ction device (see 5.3).

Test load

1 General

nding on the‘method to be used (see Table 1), select the test load in accordance with 7.2.3.

2 Constant load (basic method)

ptermine the type of scratch behaviour (see 8.2) and to obtain a scratch map (see 8.3), us

bcedure and

psured along

be thickness is

btch tip is not

monitoring or

i in 5.1.4.

P or 7.2.3.3.

e a constant

load

produced by mearns of weightpiece:

It is recommended that the test load for determining the type of scratch behaviour be chosen from the six
following loads:

1TN,2N,5N, 10N, 20 N, 50 N (constant to within + 1 %).

To obtain a scratch map (see Figure 3), select at least five different constant test loads from the series above.
The preferred loads are the following:

1N,5N, 10N, 20 N, 50 N (constant to within + 1 %).

©I1SO
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7.2.3.3

Linearly increasing load (alternative method)

Use the linearly increasing load method for determining the critical normal load (see 8.4).

The test load for this method shall be increased linearly from 1 N to 50 N (to within £ 1 %) over a distance of
100 mm £ 0,5 mm at the specified test speed.

Table 1 — Method used and test conditions

Method Yse Testioad—A2 ngrall scratt():h Scratch len cth
distance, s assessed
Determination of the type of ) 50.mm
. , | scratch behaviour under given Constant load: (within.tfie parpllel-
Basic method © | conditions (see 8.2) 1N, 2N, 55g,’\]o N, 20 N, | Atleast 100 mm 4id&d section of
To obtain a scratch map (see 8.3) the specimein)
Alternative Determination of the critical Linearly increasing load: 100 mm
method © normal load at a given test speed 100 mm +0;5 mm | (i.e. whole scratch
(see 8.4) TNto50N distance)
@  Test load jps specified in 7.2.3.
b Overall sdratch distance as specified in 7.2.7.7.
C  See8.2apd8.4.
d  Preferred nethod for determining the type of scratch behaviour and for obtaining a scratch map.
€ Preferred method for determining the critical normal load.
7.2.4 Testppeed
Verify that the machine used meets the requirements specified in 5.1.5, for example by checking the sgratch
distance vergus time relationship before and/or during the test.
It is recomménded that the test speed bé ¢hosen from the eight following speeds:
1 mm/s,[2 mm/s, 5 mm/s, 10.tnm/s, 20 mm/s, 50 mm/s, 100 mm/s, 200 mm/s (constant to within + 1 %
except for the first and the last’10 mm of the scratch distance).
To obtain a $cratch map (see’ Figure 3), select at least five different test speeds from the series above{ The
preferred spgeds are the fellowing:
1 mm/s,|5 mmisy 10 mm/s, 50 mm/s, 100 mm/s (constant to within = 1 % except for the first and thg last
10 mm (¢f thie,scratch distance).

7.2.5 Test direction

The test direction, i.e. the direction in which the scratch is made, shall be in the melt-flow direction with

respect to the injection moulding of the test specimen.

NOTE

7.2.6 Clam

See also Annex B.

ping

Place a test specimen on the specimen support with the face formed by the cavity plate of the mould facing
upwards, taking care to align the longitudinal axis of the specimen with the axis of the test machine and
making sure that the scratch direction is as specified in 7.2.5.

© 1SO 2008 — All rights reserved
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Tighten the grips evenly and firmly to avoid slippage of the specimen.

During these operations, the surface of the specimen shall not become contaminated, for example with oil due
to finger contact.

To avoid over-stressing due to clamping, especially with specimens made of less rigid materials, the clamping
pressure shall be only slightly above that required to prevent slippage.

7.2.7 Testing

7271 Check that the specimen is properly mounted on the specimen support and that the melt-flow
direcfion coincides with the scratch direction. Remove any dust on the specimen using a jet of air

7.2.7|2 Check under at least x 10 magnification that the scratch tip is not coated wijth.any plastic filings
and is not damaged (see 7.2.2).

7.2.7|13 Lower the scratch tip gently onto the specimen surface under an initialdoad not excegding 0,5 N.
7.2.7(4 Set the scratch-tip displacement gauge to zero.
7.2.7(5 Apply the test load smoothly and gently within 5 s.

7.2.7|6 Within 30 s to 1 min after application of the test load, start the movement of the scratgh tip relative
to thg specimen surface.

7.2.7\7 For constant-load tests, the distance from the start to the end of the scratch-tip travel shall be at
least[100 mm and for linearly increasing load tests it shall\be 100 mm + 0,5 mm.

7.2.7|8 A test specimen shall not be tested more than once, even on the other face of the specimen,

becalise the damage produced by the previous.test may change the specimen thickness and hgnce alter the
scratth behaviour.

7.2.8| Recording of data
Record the scratch force, the tip displacement and the corresponding values of the scratch distangce during the
test. [The data obtained are used to produce scratch force/scratch distance and tip displacement/scratch
distance diagrams (see Figure'2).

The recording shall not-be-interrupted before the scratch tip has travelled the required scratch disfance.

7.2.9] Monitoringlof scratch behaviour and inspection of the scratched surface (optional)

The gcratch<behaviour during the test may be monitored using a device in accordance with 5.3.1.

The fppearance of the scratched surface after the test may be inspected using a device in acgordance with
5.3.2.

NOTE Monitoring of the scratch behaviour during the test and inspection of the scratched surface after the test
provide information which is useful when expressing the results (see 8.2 and 8.4).

© 1SO 2008 — All rights reserved 9
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8 Expression of results

8.1

General

From the scratch force/scratch distance diagrams and tip displacement/scratch distance diagrams obtained
during the tests, the type of scratch behaviour of each specimen is classified as ploughing (p), wedge
formation (w) or cutting (c), as defined in 3.7.1 to 3.7.3. Both types of diagram are required for this (see 8.2).

When the basic (constant-load) method has been used, the type of scratch behaviour under several different
sets of test conditions can be determined and expressed as a scratch map (see 8.3).

When the al
behaviour frq
occur at a cq
the critical ng

8.2 Deter

Using the sG
basic (consta

the specimen. Determine whether the scratch force and tip displacement are constant, cyclic or random

respect to th
(c) behaviou

Monitoring o
(see 7.2.9 g
scratched s\
chips indicat

For specime
formation an

NOTE 1 A
in the scratch

NOTE2  Th

displacement §.

NOTE 3 In
observed with

NOTE 4  Th
behaviour usir

ernative (linearly increasing load) method has been used, the transition in the type ofcsg
m ploughing (p) to wedge formation (w) or to cutting (c), whichever comes first, will bes&
rtain test speed. The load corresponding to this transition point is determined and express
rmal load (see 8.4).

mination of type of scratch behaviour

ratch force/scratch distance and tip displacement/scratch distance diagnams obtained usin
nt-load) method, evaluate a scratch distance of 50 mm within the nadrrow parallel-sided sect

b scratch distance, i.e. whether the diagrams show ploughing(p); wedge formation (w) or c
, as defined in 3.7.1 to 3.7.3 and shown in Figure 2.

f the scratch behaviour during the test and/or inspection-of the scratched surface after th
hd the photos at the bottom of Figure 2) may be_helpful in determining the result. A sn
rface indicates ploughing, a serrated surface indicates wedge formation and the presen
ps cutting behaviour.

ns showing more than one type of scrateh behaviour, give cutting precedence over w
 ploughing, and give wedge formation.precedence over ploughing.

small, inherent level of episodic signal oscillation (amplitude of less than 3 N in the scratch force and
ip displacement) can be ignored.

e scratch force Fg tends to be.much more responsive to changes in scratch behaviour than the scra

the case of cutting,the mean value of the scratch-tip displacement d is large compared to the
ploughing or wedgeformation.

e purpose af,.monitoring and inspection is simply to assist in the determination of the type of s
g the diagrams.

ratch
en to
bd as

g the
on of

with
Litting

b test
hooth
ce of

edge

0 um

ch-tip

value

Cratch

10
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a) Ploughing (p)

b) Wedge formation (w)
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¢xhibits a continuous serrated or wedge-like pattern and stick-slip occurs (see 3.7.2).

c) Cutting (c)

The scratch force and scratch-tip displacement are constant over the whole scratch distance and |the scratched
surface is smooth along the whole length of the scratch (see 3.7.1).

Thesscratch force and/or scratch-tip displacement oscillate as the scratch distance increases, the schtched surface

Key

X gcratch distance, s (mm)

Y, dcratch force, F (N)

Y, gcratch-tip displacement; (um)
p  ploughing

w  wedge formation

¢ cutting

The scratch force and/or scratch-tip displacement vary randomly as the scratch distance increases and chips are

produced (see 3.7.3).

Figure 2 — Typical scratch force/scratch distance diagram, tip displacement/scratch distance diagram
and photo of scratched surface for each type of scratch behaviour specified in 3.7.1 to 3.7.3
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8.3

Creation of scratch map

Using the results obtained with the various test loads and test speeds selected in 7.2.3.2 and 7.2.4,
respectively, create a scratch map by indicating the types of scratch behaviour obtained as a log-log plot of

test

Key
X
Y

8.4

From the r

load versus test speed, as shown in Figure 3.

Y
100 e

e o000 - 29

> Oe eee 1 O
1u8[‘;- OO0 ©e0e -
@ OO0 eee® :
1I:L OO OO O

1 10 100 100V X

test speed, v (mm/s)
test load, P (N)

cutting
wedge forpnation
ploughing
Figure'3:=— Example of a scratch map

Determination of critical-normal load

sults obtained\ using the alternative (linearly increasing load) method, prepare a sgratch

force/scratch distance diagram for the scratch distance of 100 mm + 0,5 mm. Any changes in the slope ¢f the
scratch force/scratch distance curve and the presence of spikes (sudden changes) in the curve reprgsent

changes in the typeof'scratch behaviour (e.g. from ploughing to wedge formation or to cutting).

For each test specimen, determine the point at which the slope of the scratch force/scratch distance curvp first

changes. Th

(see Figure 4).

imen

Monitoring of the scratch behaviour during the test and/or inspection of the scratched surface after the test as
described in 7.2.9 may also be used in support of the determination of the critical normal load. The change in
the appearance of the scratched surface assists in detecting the transition from one type of scratch behaviour

toa

12

nother.
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From the scratch distance at which the transition occurred, the critical normal load for each test specimen can
also be calculated for each test specimen using the following equation:

P :1+(50_1)Sci/100 (1)
where

P_. is the critical normal load for the ith specimen, in newtons;

ci

is the scratch distance at which the first transition (from ploughing to wedge formation or to cutting)
occurs for the ith specimen, in millimetres;

Sci

Take|the mean value for all the test specimens as the critical normal load P, calculated using[the following
equation:

Fe :%chi )

wher

w

P. s the critical normal load, in newtons;

P.; is the critical normal load for the ith specimen, in newtans.

NOTH 1 The point at which the critical normal load occurs can*also be detected from the image of|the scratched
surfage with the aid of computer software, e.g. a “grey-level threshold” programme (see Note 2 to Figure 4).

NOTH 2 In principle, the data obtained on these transition'points can be used to construct a scratch map

NOTH 3  No correlation has yet been established.between the basic (constant-load) method and the alterpative (linearly
incregsing load) method.
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N\
4 \O
Key N~
X scratch digtance, s (mm) C)\\C)
Y testload/dcratch force (N) .
1 testload \s scratch distance O;
2 scratch fofce vs scratch distance C)
3 image of gcratched surface as s @sfing an ordinary scratch inspection device (see 5.3.2)
4  computer{enhanced image o%%ched surface
P, critical nofmal load for ith s@: men
NOTE1  TH

changes from

NOTE2 Th

e critical al load P, is the normal force at the point at which the slope of the “scratch force” cury
ploughi wedge formation or to cutting behaviour (see 8.4).

e first

h can

barely be see
(lower image)

eégamrizontal strips under the main plot show images of the scratched surface. While the scratd
n in’ t

he upper image, the digitized image enhanced using “grey-level threshold” software (e.q. Image J)

can be seen to be a useful aid in the detection of the transition in scratch behaviour.

Figure 4 — Determination of critical normal load

9 Testreport

The test report shall include the following information:

a) areference to this International Standard;

14
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all information necessary for complete identification of the material tested, including type, source,

manufacturer’s code-number, grade and history, where these are known;
details of the method used to prepare the test specimens;

the width and thickness of the test specimens;

the standard atmosphere used for conditioning and testing and the temperature measured during the test;

the test loads P and test speeds v used;

i P ! £ . 4 P
1S 10Udl TIUTTTOET Ul SPEUITICTIS (©51EU,

e scratch force/scratch distance diagram and scratch-tip displacement/scratch (dista
roduced for each individual specimen (see Figure 2), if required;

e scratch map (see Figure 3) produced in the case of the basic (constant-load) method
sults (see item j) are not required;

e individual results for each test specimen, i.e. the type of scratch behaviour and the scrat

sed in the case of the basic (constant-load) method, if a scratch, map (see itemi) is
resented for instance in the following way:

Scratch test 1ISO 19252 /A /50/100/¢

Specimen type | ‘
Test load P (N)
Test speed v (mm/s)
Type of scratch behaviour (p/w/e)

the critical normal load P, determined (see 8.4) in the case of the alternative (linearly inc
method;

the image of the scratched surface for each specimen, if required;

the date of testing.

nce diagram

if individual

Ch conditions
not required,

easing load)
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