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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

electrotec

hnical standardization.
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dures used to develop this document and those intended for its further maintenance
in the ISO/IEC Directives, Part 1. In particular the different approval criteria needed.for
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ules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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hittee responsible for this document is ISO/TC>213, Dimensional and geometrical prod
bns and verification.

consists of the following parts, underythe general title Geometrical product specificat
Lrface texture: Areal:

: Areal - Indication of surface texture

: Areal - Terms, definitions and-surface texture parameters
: Areal - Specification operators

: Classification of nfethods for measuring surface texture

0: Material measyires

1: Softwgrevmeasurement standards

01: Nominal characteristics of contact (stylus) instruments
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022Nominal characteristics of non- contact (confocal chromatic probe) instruments

— Part 603: Nominal characteristics of non-contact (phase-shifting interferometric microscopy)

instru

ments

— Part 604: Nominal characteristics of non-contact (coherence scanning interferometry) instruments

— Part 605: Nominal characteristics of non-contact (point autofocus probe) instruments

— Part 606: Nominal characteristics of non-contact (focus variation) instruments

— Part 701: Calibration and measurement standards for contact (stylus) instruments

The following part is under preparation:
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— Part 72: XML file format x3p
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Introduction

This part of ISO 25178 is a geometrical product specification standard and is to be regarded as a General

GPS stand

ard (see ISO/TR 14638). It influences the chain link 6 of the chains of standards on areal

surface texture, roughness profile, waviness profile and primary profile.

The ISO G

PS Masterplan given in ISO/TR 14638 gives an overview of the ISO GPS system of which

this document is a part. The fundamental rules of ISO GPS given in ISO 8015 apply to this document.
The default decision rules given in ISO 14253-1 apply to specifications made in accordance with this

document

unless otherwise stated

For more ¢letailed information of the relation of this standard to the GPS matrix model, see Annex.E.

This part
adjustmer

of ISO 25178 introduces material measures that can be used for periodic verification gnd
t of areal surface texture instruments.

Vi
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Geometrical product specification (GPS) — Surface texture:
Areal —

Part 70:
Material measures

1 | Scope

Thijs partof ISO 25178 specifies the characteristics of material measures used for thé periodic verification
angdl adjustment of areal surface texture measurement instruments.

2 | Normative references

The following documents, in whole or in part, are normatively referéenced in this document and are
indispensable for its application. For dated references, only thé)edition cited applies. For undated
references, the latest edition of the referenced document (including any amendments) applie§.

[SQ) 3274:1996, Geometrical Product Specifications (GPS) < Surface texture: Profile method + Nominal
chqracteristics of contact (stylus) instruments

ISQ 10012, Measurement management systems — Requirements for measurement processes and measuring
equipment

ISQ/IEC 17025, General requirements for the competence of testing and calibration laboratories

ISQ) 25178-2, Geometrical product specifidations (GPS) — Surface texture: Areal — Part 2: Terms, definitions
and surface texture parameters

ISQ 25178-601, Geometrical praduct specifications (GPS) — Surface texture: Areal — Part 60{: Nominal
chqracteristics of contact (stylus)instruments

[SQ/IEC Guide 99:2007, International vocabulary of metrology — Basic and general concepts andjassociated
teryns (VIM)
3 | Terms and-definitions

For the purposes of this document, the terms and definitions given in ISO 3274, 1SQ 25178-2,
ISQ 251782601, ISO/IEC Guide 99 and the following apply.

3.1
material measure

<surface texture> dedicated manufactured workpiece intended to reproduce or supply, in a permanent
manner during its use quantities of one or more given kinds, each with an assigned quantity value

Note 1 to entry: The indication of a material measure is its assigned quantity value.
Note 2 to entry: A material measure can be a measurement standard.

Note 3 to entry: A material measure is sometimes called calibration sample, calibration specimen, calibration
standard, standard artefact, physical measurement standard or physical standard.

[SOURCE: ISO/IEC Guide 99:2007, 3.6, modified — A domain has been added and the definition modified.
The examples are not reproduced.]

© ISO 2014 - All rights reserved 1
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4 General

A material measure can be used for two different purposes:

— calibration of the metrological characteristics, followed by assessment of the measurement
uncertainty;

— user adjustment of the instrument, which establishes corrections of the measured quantities.

Both purposes depend on the metrological characteristics of the material measures (see the

[SO 25178

-700 series).
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that the characteristics of those material measures permit the calibration of coordindtes s
z through the assessment and verification of adjustment coefficients Cx, C, and C; (see
1600 series).

ferial measures are not intended to separate the errors introduced by-the instrument fr
to the filtering and computation algorithms. The algorithms can be\tested using softw
ent standards (see ISO 5436-2, ISO 25178-71 and ISO 25178-72).

he material measures presented below permit the verification' and the correction of
s between X and Y drive units on areal instruments.

urement method and the characteristics of the material measure shall be supplied by

78-2, each term is followed by its parameter (dbbreviated term), then its symbol. Wher
bd terms can contain multiple letters, symbols\consist only of a single letter with subscri
For these terms, symbols are used in the eguations shown in this document. The reason
entiation is to avoid misinterpretation of compound letters as an indication of multiplicat
uantities in equations. The parameters\(@bbreviated terms) are used everywhere else in t
as well as in product documentation, drawings and data sheets.

lirements for the material measures

nnex A.

[ial characteristies of the material measure shall not significantly affect the measurem
ton it.

tegral surface of a standard shall have a scale limitation specified and features outside 4
shall be-eonsidered not to affect the measurement.

of such features are:

Examples

ial measures presented in this part of ISO 25178 are suitable for both purposes; neverthelgss,
been especially designed for the assessment and correction of systematic errors. This is due

ch
the

HIre

the

he
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pts
for
on
his

h characteristics of material measures shall be compatible with the considered application.

ent

his

— flatne

ss deviation of the real integral surface of the standard;

— form deviation of the groove(s) (i.e. for PGR, PGC, PDG, AGP, AGC, etc.);

— groove bottom radius (i.e. for PGC, PCS, PDG, AGP, AGC, etc.);

— form deviation of the flanks of the triangles (i.e. for PPT, PCS, PDG, AGP, etc.);

— parallelism errors between grooves (i.e. for PDG, AGP, etc.);

— squareness between grooves (i.e. for AGP, etc.);

— local slope at any point (when using an optical instrument);
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— bisector of the groove(s) or the triangles (line, plane or cylinder), which shall be nominally
perpendicular to the reference plane of the standard;

— reflectivity of the surface (when using an optical instrument);
— hardness of the material (when using a stylus instruments);
— refractive index of the material;

— colour of the material.

Themeastrementstanrdards—shoutd-beuniquely-tdentified-Sertat numbertypeand-mominal values of
thg measurands are recommended to be engraved on the standard and/or standard’s casing:
6 | Types of material measures

The different types of material measures covered by this part of ISO 25178“are given in Table 1 and
Tabple 2

NO[FE1 The prefix P is used for the profile material measures type.
NO[FE 2  The prefix A is used for the areal material measures type.

Anphex B gives the equivalence between names defined im\6ther standards (e.g. ISO 5436-1 and
1SQ 25178-701).

Table 1 — Types of profile material measures

Type Name
PPS Periodic sinusoidal shape

PPT Periodic triangular shape

PPR Periodic rectangulakshape
PPA Periodic arcuate ;shape

PGR Groove, rectangular

PGC Groove{ circular

PRO Irregular profile

PCR Gircular irregular profile

PRI Prism

PRB Razor blade

PAS Approximated sinusoidal shape
PCES Contour standard

PDG Double groove

© ISO 2014 - All rights reserved 3
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Table 2 — Types of areal material measures

Type Name
AGP Grooves, perpendicular
AGC Groove, circular

ASP Hemisphere

APS Plane - sphere

ACG Cross grating

AES €rosssimusoidat

ARS Radial, sinusoidal

ASG Star-shape grooves
AIR Irregular

AFL Flat plane

A|PC Photochromic pattern

7 Profile material measures
7.1 Type PPS: Periodic sinusoidal shape

7.1.1 D¢sign characteristics

This matejrial measure reproduces a sinusoidal shape along'one direction. The shape is defined by

period p ajnd the amplitude d (see Figure 1).

NOTE1 [According to ISO“5436-1, this material measure is a type B2 or C1 depending on the period

Annex B).

NOTE 2  [Particular~cases of PPS material measures, commonly called chirps, have increasing or decreas
periods. THey makepossible the assessment of instrument bandwidth or lateral resolution.

7.1.2 Measurands

Figure 1 — Sinusoidal shape

the

See

ing

See Table 3.

Table 3 — Measurand of material measures — Type PPS

Profile Areal
Z axis Raor Rq Saor Sq
X axis (and Y axis) RSm averaged PSm

NOTE1 RSmis equal to the period of the sinusoid.

NOTE 2 Raand Rq can be calculated using the Formulae (1) and (2), assuming the effect of the Ac and As filters

is negligible:

4
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R. =

a

d
— (1)
o

and

_d
fa=30 @)

NOTE3 The maximum slope on this material measure is given by the ratio n_d
D

NO[TE4  For the definition of “averaged PSm”, see Annex C.

7.2 Type PPT: Periodic triangular shape

7.4.1 Design characteristics

Thjs material measure reproduces a triangular shape along one directiom) The shape is defihed by the
period p and the depth d, or by the depth d and the angle a between opp0sing flanks (see Figyre 2).

Figure 2 —Triangular shape

NO[TE According to ISO 5436-1, Figure 2<jllustrates a material measure of type B2 or C2 depengdling on the
perfiod (see Annex B).

7.2.2 Measurands

Se¢ Table 4.

Table 4 — Measurand of material measures — Type PPT

Profile Areal
Z axis Ra or Rq Saor Sq
X axis (and Y axis) RSm averaged PSm

NO[FEZN,* RSm is equal to the period p of the triangular motif.

NOTE 2 Raand Rq can be calculated using the Formulae (3) and (4) assuming the effect of Ac and As filters is
negligible:

_d
R, = 2 (3)
and
o d
fa=2 @

NOTE 3  For the definition of “averaged PSm”, see Annex C.

© IS0 2014 - All rights reserved 5
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7.3 Type PPR: Periodic rectangular shape

7.3.1 Design characteristics
This material measure repeats rectangular grooves along one direction. The shape is defined by the
groove width w, the shape period p, and the groove depth d (see Figure 3).

p

e

Figure 3 — Rectangular shape

7.3.2 Measurands

See Table b.

Table 5 — Measurand of material measures — Type PPR

Profile Areal
7 axis Raor Rq Saor Sq
X axis (and Y axis) RSm average PSm

NOTE1 |[RSmis equal to the period p of the rectangular motif.

NOTE 2 |Ra and Rq can be calculated using the Formulae (5) and (6) assuming the effect of Ac and As filterfs is
negligible:

R =2k W [1_W (5)
p p

p \w

NOTE 3 For the definitieni of “averaged PSm”, see Annex C.

7.4 Type PPA:Périodic arcuate shape

7.4.1 D¢sign characteristics

This material measure reproduces an arcuate shape along one direction. The shape is defined by the
period p and the radius r of arcs or by the period p and the depth d (see Figure 4).
‘ p ‘ |

Figure 4 — Arcuate shape

6 © ISO 2014 - All rights reserved
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NOTE According to ISO 5436-1, Figure 4 illustrates a material measure of type B2 or C4 depending on the
period (see Annex B).

7.4.2 Measurands

See Table 6.

Table 6 — Measurand of material measures - Type PPA

Profile Areal
Z axis Ra or Rq Saor Sq
X axis (and Y axis) RSm averaged(PSm

NO[FE1 RSmis equal to the period p of the arcuate shape.

NO[TE 2  For the definition of “averaged PSm”, see Annex C.
7.3 Type PGR: Groove, rectangular

7.3.1 Design characteristics

Thpse material measures have a wide groove with a flat botfom or a number of separated grooves of
eqial or increasing depth, each groove being wide enough(to be insensitive to the lateral fesolution
linfitations of the instrument (for example the stylus tip):

Eag¢h groove is characterized by its width w and its.dépth d (see Figure 5).

‘ ‘

EARNNCEN B

Figure 5 — Rectangular groove

NO[TE According to ISO 5436-1, Figure 5 illustrates a material measure of type Al (see Annex B).

7.3.2 Measurands
The measurand,i§ the depth d.
It dan be assessed using the following equation:

Z=eaX+pB+ho

where a, fand h are unknown parameters. [t is fitted by the method of [east squares to a profile equal in
length to three times the width of the groove (see Figure 6). The variable § takes the value +1 on regions
A and B and the value -1 on region C (see Figure 6). The depth of the groove d is twice the estimated
value of h.

© ISO 2014 - All rights reserved 7
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| 3W |
‘ w/3 | w | w/3 ‘

N |
=
{ A B

W73

Key
A, B, C portjons to be used

Figure 6 — Assessment of values for type PGR

To avoid the influence of any rounding of the corners, the upper surface onceach side of the groov¢ is
to be ignagred for a length equal to one-third of the width of the groove. Thé surface at the bottomn] of
the groove is assessed only over the central third of its width. The portions to be used for assessmpnt
purposes are those shown at A, B and C in Figure 6.

7.6 Type PGC: Groove, circular

7.6.1 Dg¢sign characteristics

These material measures are similar to type PGR, excCept that the grooves have rounded bottomg of
sufficient fadius to be insensitive to the lateral resolution limitations of the instrument.

This matefial measure is characterized by its radius r and its depth d. See Figure 7.

Figure 7 — Circular groove

NOTE According to ISO 5436-1, Figure 7 illustrates a material measure of type A2 (see Annex B).

7.6.2 Measurands

A least squares mean line representing the upper level is drawn over the groove. A least squares circle
is fitted through the centre third of the width of the groove. The depth is assessed from the line to the
lowest point of the fitted circle (see Figure 8).

8 © ISO 2014 - All rights reserved
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Figure 8 — Assessment of values for type PGC

 Type PRO: Irregular profile

.1 Design characteristics

bse material measures have irregular profiles (for example as obtained by grinding) in thg
raverse (see Figure 9).

several types of PRO measurement standatds, the irregular profile is repeated every
gitudinal direction of the material measure. Normal to the measuring direction of th
asure, the profile form is constant.

e material measures simulate work pieces containing a wide range of crest spacings, but }
mber of traverses needed to give’a good average value. They provide, for reassurance,
ck on the adjustment of the instrument.

direction

bAc in the
b material

educe the
hn overall

NO

5Ac 5Ac

Figure 9 — Irregular profile standard

TE According to ISO 5436-1, Figure 9 illustrates a material measure of type D1 (see Annex B).

7.7.2 Measurands

The measurands are Ra and Rz.

© IS0 2014 - All rights reserved
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7.8 Type PCR: Circular irregular profile

7.8.1 Design characteristics

These circular material measures have irregular profiles in the radial direction, but they have
convenience of an approximately constant cross-section along their circumference.

These material measures have irregular profiles which are repeated every 5Ac in the radial direction of
the material measure. Normal to the measuring direction of the material measure (in the circumferential
direction), the profile form is constant (see Figure 10).

S

A VWY W

. ‘A.AI\VIW /ﬁ J\"Vi ‘A.M\NIW‘W/‘ AI\"\A A"\A,MVIW .

5Ac 5Ac

Fi to——eircutar . fit tard
NOTE According to [SO 5436-1, Figure 10 is a material measure of type D2 (see Annex B).

7.8.2 Measurands

The measurands are Ra and Rz.

10 © ISO 2014 - All rights reserved
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7.9 Type PRI: Prism

7.9.1 Design characteristics

This material measure consists of a prism with a trapezium cross-section. The base of the trapezium
is the longer of the parallel surfaces. The top surface and the two surfaces generated by the sides of the
trapezium are the measuring surfaces. The angles of the two side measuring surfaces are designed to
cover the range of the probe and to be compatible with the maximum slope that the probe can measure

(see Figure 11).

7.1

7.1

Th
of
or

NO

9.2 Measurands

7 A\

Figure 11 — Precision prism

s material measure is characterized by:
the angles between the faces;

Pz on each face.
|0 Type PRB: Razor blade

0.1 Design characteristics

s material measure has a fine protruding edge. It is mainly dedicated to evaluate the stylug
h tactile instrument. Uncoated razor blades, for example, have edge widths of approximat
ess.

TE According to ISO 5436-1, Figure 11 illustrates a material measure-oftype E2 (see Annex B).

TE According to [$0Y5436-1, Figure 12 illustrates a material measure of type B3 (see Annex B].

tip radius
ely 0,1 pm

©lI
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\ 4

Z z

Key
1 stylus
2 razor blade

3 recorded profile

NOTE 1 Schematic diagram of razor blade trace for profiling the-shape of a stylus tip to determine its radius.

NOTE 2 The output profile essentially represents the stylug’tip shape if the radius and apex angle of the razor
blade are much finer.

Figure 12 — Use.of type PRB material measure

7.10.2 Measurands

The stylug condition may be measured by traversing a sharp protruding edge, such as a razor blade,
as shown|in Figure 12. If rids the stylus tip radius and r; is the radius of the razor blade edge, the
recorded profile has a radius\ = rq + ry. If, in addition, rz is much less than rq, then the recorded radjius
is approximately equal to the stylus tip radius itself. This method can only be used with direct profile
recording|instrumentsWwith very slow traversing speed capability.

7.11 Type PAS: Approximated sinusoidal shape

7.11.1 Designcharacteristics
These are simulated sine waves, which include triangular profiles with rounded or truncated peaks and

valleys, the total root mean square (r.m.s.) harmonic content of which shall not exceed 10 % of the rms
value of the fundamental.

Figure 13 — Type C3 grooves

NOTE According to ISO 5436-1, Figure 13 illustrates a material measure of type C3 (see Annex B).

12 © ISO 2014 - All rights reserved
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7.11.2 Measurands

The measurands are RSm and Ra.

7.12 Type PCS: Contour standard

7.12.1 Design characteristics

This material measure is composed of a profile including different geometrical patterns (see Figure 14):

Ke}

rf

ri

li

hi

atleast two arcs or a Circle (1 convex, 1 concave);

at least two wedges/triangles (1 convex, 1 concave).

reference plane in a common zone(wijth 5 features
groove bottom radius

the radii of the arcs of the citcles

the angles between the flanks of the wedges/triangles;

the distances measurédin a direction parallel to the plane P between the centres of the circles and
intersections of flanks of the triangles with respect to the reference plane;

heights measuted in a direction perpendicular to the plane P between the centres of the circles and
intersections¢of the flanks of the triangles

Figure 14 — Contour standard

© IS0 2014 - All rights reserved
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7.12.2 Measurands

The measurands are:

ri the radii of the arcs of the circles;

a; the angles between the flanks of the wedges/triangles;

L the distances measured in a direction parallel to the plane P between the centres of the
circles and/or the intersection of the flanks of the triangles with respect to the reference
plane;

hj heights measured in a direction perpendicular to the plane P between the centres of the

circles and/or the intersections of the flanks of the triangles.

7.13 Type PDG: Double groove

7.13.1 D¢sign characteristics

This matefial measure has two parallel grooves (see Figure 15).

sy
—5
|

P X

d  depth pf grooves

[  distanfe between grooves
a angle ¢f the groove flanks
P  referefce plane

r¢  groovq bottom radius

Figure 15 — Double groove standard

7.13.2 Measurands
The measurands are:
| the groove spacing;

d the depth of the grooves.
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8 Areal material measures
8.1 Type AGP: Grooves, perpendicular

8.1.1 Design characteristics

This material measure is composed of four grooves forming a rectangle (see Figure 16).

} “ \ | Y

¢

d depth of grooves
I1, . groove spacings
1,71 symmetry lines of parallel grooves

0 angle between the grooves
P reference plane
re groove bottom radius

Figure 16 — Areal grooves standard

8.1.2 Measurands

The nfeasurands are:

11, I the two spacings between each palr of grooves;
d the depth of the grooves;
0 the angle between the grooves, defined as the angle of intersection of the two median

lines of the two sets of parallel grooves (see Figure 16).

8.2 Type AGC: Grooves, circular

8.2.1 Design characteristics

This material measure has a circular groove (see Figure 17).
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Key
d  depth pfthe groove

Dy diamefer of the groove
P referefce plane

rg  groovq bottom radius

Figure 17 — Circular groevé’standard

8.2.2 Measurands
The measyrands are:

Dy the diameter of the groove, defined as the diameter of the intersection circle of the twa
flanks of the groove;

d the depth of the gropve:

8.3 Type ASP: Hemisphere

8.3.1 D¢sign characteristics

This matefial measure consists of a hemisphere.

M

Figure 18 — Hemisphere standard
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The radius of the sphere should be sufficient to allow correct measurement with the probe while covering
the full measuring range of the probe:

— to allow the spherical portion of a stylus tip to remain in contact (and not any other part of the
stylus);

— to allow an optical probe to remain within its operating angle.
NOTE1  Accordingto ISO 5436-1, Figure 18 illustrates a material measure of type E1 (see Annex B).

NOTE 2  The horizontal plane around the sphere is not part of the material measure.

8.3.2 Measurands

The measurand is the radius of the sphere (or hemisphere).
8.4 Type APS: Plane-sphere

8.4.1 Design characteristics

Thjs material measure is composed of a part of a sphere S and a plane.P (see Figure 19).

S
P
e

Key
d | distance from the top of the sphere to the plane P
S | partofa sphere

Rs | radius of the sphere

Dj | intersection diameter

P | reference plane

Figure 19 — Plane-sphere standard
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8.4.2 Measurands

The measurands are:

d the largest distance from a point on the sphere to the plane P;
Ry the radius of the sphere;
D; the diameter of the circle obtained by the intersection between the sphere S and the

plane P (see Figure 19), which is a function of the height d and the radius R; of the sphere,
assessed as follows:

D; =2,R 2 (R, —d)> (7)

Dy, Dyl  the diameters along X and along Y, used to calculate amplification coefficients along X
and Y.

NOTE The squareness of the X and Y axes can be assessed from the shape of the intersection between [the
sphere and|the plane.

8.5 Type ACG: Cross grating

8.5.1 D¢sign characteristics

The materjial measure has a two dimensional array pattern thatumay be made up of raised lines, grooyes
or dots (see Figure 20). The standard should be marked toddentify the X and Y axes. The active atea
of the stahdard should be defined, either by reference marks on the standard or in the certificatg of
calibration of the standard.

Key
1 Iy pitch in the X axis
2 lypitch in the Y.axis
3 6, angle between the X and the Y axes
4  ddepth ofthe pits
Figure 20 — Cross grating standard
NOTE Some gratings do not have significant depth and are used only for lateral calibrations, such as spacings

and pitches.
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8.5.2 Measurands
The measurands are:
Iy, I average pitches in the X and the Y axes over the defined active area of the standard;

liy, liy individual pitches in the X and Y axes, used to calculate linearity deviations;

0 average angle between the X and the Y axes over the defined active area of the standard;
D average depth of the flat bottomed pits, over the defined active area of the standard.
N
8.6 Type ACS: Cross sinusoidal (19
A
8.4.1 Design characteristics /\Q)’

Thfs material measure is formed by the addition of a sinusoidal wave al the X axis, defined by its
period px and its amplitude ay, and a sinusoidal wave along the Y axis@ ihed by its period|py and its

amplitude a, (see Figure 21). \O_>
S

L

N

b ¢
S

O *  Figure 21 — Cross sinusoidal standard

%\%

8.6.2 MeasuQ@s

The meas %; are:
Sa&?‘ arithmetic mean height of the surface;

S

Sq Toot mean square treight of thesurface:

8.7 Type ARS: Radial sinusoidal

8.7.1 Design characteristics

This material measure is formed by a radial sinusoidal wave (i.e. a cross section in any direction from
the centre gives a linear sinusoidal wave), defined by its period p and its amplitude d (see Figure 22).
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872 M

The measyirands are:

Sa

Sq

8.8 Typ

8.8.1 D«

The stand
to the azin

The groovj
The grooy
angles bet

Figure 22 — Radial sinusoidal standard

basurands

arithmetic mean height of the surface;

root mean square height of the surface.

e ASG: Star-shape grooves

bsign characteristics

hrd consists of a number of grooves with triangular cross-section in the X-Y plane with resp
huthal orientation. It is mainly used for verification of the lateral resolution of the instrumsg

es radiate from a common centre and become wider as they get further from it (see Figure 4
es have flat bottomis’in the X-Y plane and vertical sidewalls orthogonal to the X-Y plane.
ween two congecutive radial oriented sidewalls are equal.

ect
nt.

3).
'he

Figure 23 — Star-pattern standard, where dark areas are raised in comparison to light areas

20
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8.8.2 Measurands

Th
NO

the

e measurand is d, depth of profile as function of PSm.

:2014(E)

TE The measurand is measured on circular profiles that are extracted concentric to apex of the pattern.
As the circular profiles are measured closer to the apex, the PSm will change. When the PSm gets close to twice

value of the resolution of the instrument, the depth of the profile will change.

8.9 Type AIR: Irregular

8.9

Th
Th
to

Th
thd

pa

NO
cor|

-IT_Design characteristics

A
e surface topography on the material measure consists of a limited range of wavele co
b surface periodicity or unit sampling area should be defined. The material measu ‘zﬁld

dentify X and Y axes in order to align them with the coordinate system of the irgi\ ment.

e active area should be defined. Sampling areas should contain the same /1&%)'( values reg

rameter values such as Sq (or Sa), Sz, Ssk and Sku are to be evaluatedo

TE Irregular material measures can be realized by using a st cb%(ic maunufacturing prq
trolling the manufacturing process by an autoregressive model (see &mﬂsﬂ).

4 Unit Sampling Area QQ

mponents.
be marked

ardless of

sampling position (see Figure 24). The surface topography shall be iso}ﬁplc and its surface texture

cess or by

Figure 24 — Areal irregular material measure
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8.9.2 Measurands

The measurands are:

Sa
Sq
Sz
Ssk

arithmetic mean height of the surface;
root mean square height of the surface;
maximum height of the surface;

skewness of the surface;

Sku

8.10 Typ

8.10.1 D«

This mate
polished g

8.10.2 M

See Table

kurtosis of the surface.

e AFL: Flat plane

bsign characteristics

ial measure is a flat plane with negligible form deviation and roughness. It is usually madg
lass.

basurands

NS

Table 7 — Measurand of material medsures — Type AFL

p of

Profile Areal

Z axis Pt, Pq, Rq-or Rz Sqor Sz

7Z axis STRt FLTt

NOTE
along X of 4

8.11 Typ

8.11.1 D«

This type
evaluating

A large v3
pattern m|

On a scanning instrument, the flat(plane can also be used vertically to assess straightness deviati
he Y axis, or straightness deviations along Y of the X axis.

e APC: Photochromic pattern

bsign characteristics

of material measure shall not have height variation but only colour variation. It is aimed
I certain characteristics of optical instruments.

riety_of-patterns can be used and generated. For example, Figure 25 shows a chess bo
ndedofiback and white (or transparent) squares of size d.

DS

at

hrd

22
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Th

8.1

Th
to

9

When a material measure certificate is required, itZshall be accompanied by at least the

reg
apj

a)
b)

)

Vi

—

9

:2014(E)

Figure 25 — Chess board pattern

bse material measures are intended to be measured using intensity acquisition.

1.2 Measurands

e measurands depend on the pattern drawn on the material meastire. Users shall refer to the
know which measurand is to be used.

Material measure certificate

uirements of information for material measures.as defined in ISO 10012, ISO/IEC 17025 4
plicable, the following information:

configuration of the calibration equipment;

details of calibration procedure ineltiding bases of assessment, the number of measuremg
position of measurements, filtersyetc. ;

for each relevant measurand, the mean value with its associated uncertainties (see ISO 14
ISO/IEC Guide 98-3).

ible defects that mayinfluence the measurement shall be excluded from measurement.

certificate

minimum
nd, where

nts taken,

253-2 and
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Annex A
(normative)

Requirements for measurements

A.1 Selectiomoftheareatobemeasured

The surfaqe of the material measure shall be visually inspected before measurementand a clean area free
of defectsshall be selected. Local defects or dirt may significantly affect the evaluation of measurands
and introduce errors when calibrating or adjusting metrological characteristics.

After the measurement, the profile or surface shall be checked to detect if defects.are visible on the
measured|data although they were not visible with eyes.

A.2 Number of measurements

In order fo reduce uncertainty on measured values, it is recommended to proceed to a serieg of
measurenjents (for example, five measurements) and calculate anfaveraged value of the measurand.
Extreme values that significantly differ from the nominal value shall be investigated to determine fhe
cause and| discarded if they are caused by surface imperfections or by other infrequent explainaple
measurenjent errors.
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Equivalence table for material measure names

Some of the material measures described in this International standard were also described in existing

stgndards, such as -1 an - . ese dre renamed according to lable B_1 which
privides equivalences between new names and previous names used in existing standa&%
Table B.1 — Naming equivalence /\Qq/
1SO 25178-70:2014 1S0 5436-1:2000 15025178-701:210
PPS C1or B2 o -
PPT B2 or C2 A Y -
PPR o -
PPA C4orB2 O -
PGR ar O° -
PGC A2 o -
PRO D1 -
PCR 2 -
PRI oVE2 _
PRB B3 _
e
PAS A~ C3 -
PCS A - cs
PDG NN - ER1
AGP oS - ER2
AGC 0 - ER3
AsP S~ E1 -
APS, - ES
G - CG2
SV Acs - -
<\ ARS - -
9 ASG - -
AIR - -
AFL - -
APC - -
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Annex C
(informative)

Evaluation of a spacing measurand on an areal instrument

C.1 Introduction

Profile mdterial measures require the evaluation of the spacing between grooves in order to.verify or
calibrate fhe lateral amplification coefficient. When measuring these material measures withian areal
instrument that produces a surface topography image directly without scanning profiles (such|as
imaging cpnfocal microscopes), the evaluation of the spacing measurand shall be carried out using ¢ne
of the methods described below.

C.2 Averaged PSm

From the primary surface:

a) extragta profile from each surface topography;

b) calculate one PSm parameter value over the full length of each profile;

c) average determination of all values.

C.3 Dominant wavelength

The Fourigr spectrum of the surface measured ona periodic structure will show peaks at a wavelength
correspording to the spacing between these structures (see Figure C.1).

Y

Figure C.1 — Spectrum of a PPS material measure
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Where wavelengths are calculated from the X- and Y-positions on the spectrum:

/1X=M and A

X

_ Ny4,
Yy

y (C.1)

where
Nyand N are the number of points of the spectrum;

Ayxand 4y, are the spacing values on the measured surface in the same unit as Ay and Ay;

xandy  are the indices of the wavelength in the spectrum.

When the alignment is not perfect, the peak is spread over a small area around the maxinjum point.
Threfore, it is recommended to calculate a precise position (A, A) using a barycenter calculgtion of the
3xB or 5x5 neighbourhood around the maximum peak.

The mean spacing is then calculated by:

1

by T 1 _ (C.2)
AZ A}

C.4 Spacing between extracted features

A possible evaluation method is detecting line features (see Figure C.2), for example at the crest of each
periodic shape, and calculating their mean spacingifi:the perpendicular direction.

The lines can be detected by finding the magimum point (with an interpolation or not) ¢r using a
segmentation method, such as described in ISO' 25178-2.

"

~—

ibht)

C.5 Checking alignment
This method is sensitive to the alignment of the material measure.

The material measure shall be aligned so that periodic shapes are perpendicular to the X- or Y-axes of
the instrument coordinate system.

Averification of that alignment can be carried out by calculating Std parameter as defined in ISO 25178-2.
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