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

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Details of any
patent rights identified during the development of the document will be in the Introduction and/or on the
ISO list of patent declarations received (see www.iso.org/patents).

Any trade name used in this document is information given for the convenience of users and does not
constitute an endorsement.

For an explanation on the nieaning of'ISO specific termsiand expressions related\to conformity assessment,
as well as information about I1SO's adherence to the WerldTrade Organization (WTO) principles in the
Technical Barriers to Trade (TBT) see the following URL: www.iso.org/iso/foreword.html.

The committee responsible for this document isTéchnical Committee ISO/TC 213, Dimensional and
geometrical product specifications and'verification.

A list of all parts in the 1ISO 21920 series can be found on the ISO website.

This part of ISO 21920 replaces the following standards: 1ISO 4287:1997, 1SO 4287:1997/Amd 1:2009, ISO
4287:1997/Cor 1:1998, 1SO 4287:1997/Cor 2:2005, 1SO 13565-2:1996, I1SO 13565-2:1996/Cor 1:1998 and ISO
13565-3:1998.

iv © IS0 2020 - All rights reserved
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Introduction

This part of ISO 21920 is a geometrical product specification (GPS) standard and is to be regarded as a
general GPS standard (see ISO 14638). It influences the chain link F of the chains of standards on profile and
areal surface texture.

The ISO/GPS matrix model given in ISO 14638 gives an overview of the ISO/GPS system of which this part of
ISO 21920 is a part. The fundamental rules of ISO/GPS given in ISO 8015 apply to this part of ISO 21920 and
the default decision rules given in ISO 14253-1 apply to the specifications made in accordance with this part
of 1ISO 21920, unless otherwise indicated.

For more detailed information of the relation of this part of ISO 21920 to other standards and the GPS matrix
model, see Annex F.

This part of ISO 21920 develops the terminology, concepts and parameters for profile surface texture. It
comprises the former ISO 4287:1997, ISO 13565-2:1996, I1SO 13565-3:1998. Compared to 1ISO 4287:1997
almost all parameters are calculated over the evaluation length.

© ISO 2020 - All rights reserved v
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Geometrical product specification (GPS) — Surface texture: Profile —
Part 2: Terms, definitions and surface texture parameters

1 Scope
This part of ISO 21920 specifies terms, definitions and parameters for the determination of surface texture
by profile methods.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies. For undated
references, the latest edition of the referenced document (including any amendments) applies.

ISO 21920-1, Geometrical product specification (GPS) — Surface texture: Profile — Part 1: Indication of
surface texture

ISO 21920-3, Geometrical product specification (GPS) — Surface texture: Profile — Part 3: Specification
operators

ISO 16610-1:2015, Geometrical product specification (GPS) — Filtration: Profile — Part 1: Overview and basic
concepts

ISO 17450-1:2011, Geometrieal product specification (GRS)— General-concepts«— Part 1: Model for
geometrical specification and verification

3 Terms and definitions 7
For the purposes of this document;theitermsiand definitions/giveniin-ISO1745041:2011 and ISO 16610-
1:2015 and the following apply.

ISO and IEC maintain terminological databases for use in standardization at the following addresses:

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

— |EC Electropedia: available at http://www.electropedia.org/

3.1 General terms

3.1.1.

non-ideal surface model

skin model

<of a workpiece> model of the physical interface of the workpiece with its environment

[SOURCE: ISO 17450-1:2011, 3.2.2]

3.1.2.
surface texture
<profile> geometrical irregularities contained in a scale-limited profile

Note 1to entry:  Surface texture does not include those geometrical irregularities contributing to the form or shape
of the profile.

3.1.3.
mechanical surface
boundary of the erosion, by a sphere of radius r, of the locus of the centre of an ideal tactile sphere, also

with radius r, rolled over the skin model of a workpiece

© ISO 2020 - All rights reserved 1
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[SOURCE: ISO 14406:2010, 3.1.1]

Note 1to entry:  Figure 1 is only an example to show the effect of mechanical filtering and is not related to a real
measured surface.

locus of the centre
of an ideal erosion by
tactile sphere with | a sphere with
radius r rolled radius r
over the skin model

non ideal
surface model
skin model

mechanical
surface

,F_\_

(as

\l
VI
v

Key

a  skin model

b  ideal tactile sphere with radius r

¢ envelope curve of the locus of the centre of an ideal tactile sphere rolled over the skin model
d  sphere with radius r

e mechanical surface: boundary of the mathematical erosion, by the sphere d, of the envelope curve ¢
Figure 1 — Mechanical surface

3.1.4.

mechanical profile

boundary of the mathematical erosion, by a circular disc of radius r, of the locus of the centre of an ideal
tactile sphere, also with radius r, rolled along a trace over the skin model of a workpiece

Note 1to entry:  Figure 2 is only an example to show the effect of mechanical filtering and is not related to a real
measured profile.

Note 2 to entry:  In most cases the profile trace results from the intersection of the skin model by an intersection
plane perpendicular to the skin model (see Figure 3) and in a specified direction (see ISO 21920-3).

2 © IS0 2020 - All rights reserved
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Note 3 to entry:  The treatment of non-measured and/or spurious points is part of the extraction process and is not
considered in this document.

locus of the centre

non ideal of an ideal erosion by .
surface model tactile sphere with [~ adisk with mecr}:)afﬁi:al
skin model radius rrolled radius r P

over the skin model

Key

skin model

ideal tactile sphere with radius r

envelope curve of the locus of the centre of an ideal tactile sphere rolled over the skin model

o o

(o]

d circular disc with radius r
e mechanical profile: boundary of the mathematical erosion, by the circular disc d, of the envelope curve c

Figure 2 — Mechanical profile

© ISO 2020 - All rights reserved
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Key

a  profile trace b  skin model
Figure 3 — Profile trace

3.1.5.

electromagnetic surface
surface obtained by the electromagnetic interaction with the skin model of a workpiece

[SOURCE: ISO 14406:2010, 3.1.2]
Note 1 to entry: See Figure 4.
Note 2 to entry:  The electromagnetic surface-is an‘inherent characteristic of a skin model of a workpiece.

Note 3 to entry: Electromagnetic surfaces depéend/ontheoptical measureément principal used for extraction.

electro-
magnetic
surface

non ideal electromagnetic
surface model interaction
skin model with the skin model

Figure 4 — Electromagnetic surface

3.1.6.
electromagnetic profile
profile obtained by the electromagnetic interaction with the skin model of a workpiece

Note 1 to entry: See Figure 5.
Note 2 to entry:  The electromagnetic profile is an inherent characteristic of a skin model of a workpiece.
Note 3 to entry: Electromagnetic profiles depend on the optical measurement principal used for extraction.

Note 4 to entry: In most cases the profile trace results from the intersection of the skin model by an intersection
plane perpendicular to the skin model (see Figure 3) and in a specified direction (see 1ISO 21920-3).

Note 5to entry:  The treatment of non-measured and/or spurious points is part of the extraction process and is not
considered in this document.

4 © IS0 2020 - All rights reserved
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electromagnetic
non ideal interaction
surface model " with the skin model
skin model along one profile
trace

electro-
magnetic
profile

Figure 5 — Electromagnetic profile

3.1.7.
auxiliary surface
surface obtained by an arbitrary external source

Note 1to entry: A software measurement standard is an example for an auxiliary surface. Other physical
measurement principles which differ from a mechanical or electromagnetic surface, such as tunnelling microscopy or
atomic force microscopy, can also serve as an auxiliary surface. See Figure 6.

3.1.8.
auxiliary profile
profile obtained by an arbitrary external source

Note 1to entry: A software measurement standard is an example for an auxiliary profile. Other physical
measurement principles which differ from a mechanical or electromagnetic profile, such as tunnelling microscopy or
atomic force microscopy, can also serve as an auxiliary profile. See Figure 6.

3.1.9.

nesting index

Nis, Nic, Nif

number or set of numbers indicating'the relative level of*‘nesting for'a’particular primary mathematical
model

[SOURCE: ISO 16610-1:2015, 3.2.1]

3.1.10.
specification coordinate system
system of coordinates in which surface texture parameters are specified

Note 1 to entry:  If the nominal surface is a plane (or portion of a plane), it is common (practice) to use a rectangular
coordinate system in which the axes form a right-handed Cartesian set, the X-axis and the Y-axis also lying on the
nominal surface, and the Z-axis being in an outward direction (from the material to the surrounding medium). This
convention is adopted throughout the rest of this part of ISO 21920.

3.1.11.
primary surface
surface portion obtained when a surface portion is represented as a specified primary mathematical model

with specified nesting index Nis
[SOURCE: ISO 16610-1:2015, 3.3]
Note 1 to entry: See Figure 6.

3.1.12.
primary surface profile
surface profile trace obtained when a surface profile trace is represented as a specified primary

mathematical model with specified nesting index Nis

Note 1 to entry:  In this part of ISO 21920-2, a profile S-filter is used to derive the primary surface profile. See
Figure 6.

Note 2 to entry: For some applications, the profile S-filter is not used. In such a case, e.g. for multi-scale analysis, the
nesting index is equal "zero".

© ISO 2020 - All rights reserved 5
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Note 3to entry:  The primary surface profile can also be derived from the mechanical surface (default),
electromagnetic surface or auxiliary surface using an intersection plane perpendicular to the chosen type of surface and
in a specified direction. See Figure 6.

electro-
magnetic
profile

primary

profile mechanical profile S-filter P
case proﬁlea nesting index Nis Sur a.ce
profile
*
I
A
1
H
profile trace

electro-
magnetic
surface

:

S-filter”

nesting index Nis

areal
case

primary
surface

Key
a  default case (grey filled)
b [SOURCE: ISO 25178-2:2020,3.1:4.14
Figure 6 — Definition of the primary surface and primary surface profile respectively
3.1.13.

profile F-operation
operation which removes form.from a profile

3.1.14.
profile filter
filtration operator applied to a profile

3.1.15.
profile S-filter
profile filter which removes small lateral scale components from a profile

Note 1 to entry: See Figure 7.

3.1.16.
profile L-filter
profile filter which removes large lateral scale components from a profile

Note 1to entry:  Some profile L-filters are sensitive to form and require the profile F-operator first as a prefilter
before being applied.

Note 2 to entry: See Figure 7.

6 © IS0 2020 - All rights reserved
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d
C
a b
d
| I"Ie]]]:[[III: c
profile S-filter
nesting index Nis
d
il C
profile F-operation
nesting index Nif
d
g l P C
profile L-filter
nesting index Nic
Key
a  small lateral scale e structure scales extracted by the profile S-filter
b large lateral scale f  structure scales extracted by the profile F-operation
c scale axis g  structure scales extracted by the profile L-filter

d amplitude axis
Figure 7 — Relationships between the S-filter, L-filter, F-operation
3.1.17.

scale limited profile _
profile structure scales within/specified nestingiindices

EXAMPLE A profile is scale limited after applying a profile filter with a specified nesting index.
3.1.18.

primary profile

P profile

p(x)

scale limited profile at any position x derived from the primary surface profile by removing the form using an
profile F-operation with nesting index Nif

Note 1to entry:  The primary profile is the basis for evaluation of the primary profile parameters. See Figure 9 and
Figure 10.

Note 2 to entry:  The primary profile can also be derived from the S-F surface (Figure 8) using an intersection plane
perpendicular to the S-F surface and in a specified direction.

Note 3 to entry:  Usually a straight line total least squares fit is used as profile F-operation.

Note 4 to entry:  The profile F-operation can be performed as a multi-stage operation e.g. a combination of a total
least square fit and a profile L-filter.

© ISO 2020 - All rights reserved 7
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