TECHNICAL ISO/TR
REPORT 23276

First edition
2020-08

Geometrical product specifications
(GPS) — Surface texture: Profile
method — Flowchartfor PSm, RSin,
WSm and Pc, Rc, We

Reference number
ISO/TR 23276:2020(E)

©1S0 2020


https://standardsiso.com/api/?name=c26b52e85c44ee3fbc86b5f6e34a957d

ISO/TR 23276:2020(E)

COPYRIGHT PROTECTED DOCUMENT

© IS0 2020

All rights reserved. Unless otherwise specified, or required in the context of its implementation, no part of this publication may
be reproduced or utilized otherwise in any form or by any means, electronic or mechanical, including photocopying, or posting
on the internet or an intranet, without prior written permission. Permission can be requested from either ISO at the address
below or ISO’s member body in the country of the requester.

ISO copyright office

CP 401 ¢ Ch. de Blandonnet 8

CH-1214 Vernier, Geneva

Phone: +41 22 749 01 11

Email: copyright@iso.org

Website: www.iso.org

Published in Switzerland

ii © IS0 2020 - All rights reserved


https://standardsiso.com/api/?name=c26b52e85c44ee3fbc86b5f6e34a957d

ISO/TR 23276:2020(E)

Contents Page
FFOT@WOTM ........ooccccceeeesse e85 5588585555555 iv
IIMETOUICEIONL. ..ot 8885 v
1 Scope
2 Normative references
3 Terms and definitions
21
3.2
4 Flowchart for parameters PSm, RSm, WSm and Pc, RC, WC ... bt 6
4.1 LT3 0 T=) - OSSR AN NS 6
4.2 Part one — Calculation of peaks and valleys within the evaluation length.........foccocee 7
4.3 Part two — Peak height discrimination and valley depth discrimjination
4.4 Part three — Merging of remaining peaks and valleys ..., o,
4.5 Part four — Calculation of roughness parameters XSm and X6. ...
Bibliography

© 1S0 2020 - All rights reserved iii


https://standardsiso.com/api/?name=c26b52e85c44ee3fbc86b5f6e34a957d

ISO/TR 23276:2020(E)

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 procgdures used to develop this document and those intended for its further maintenance\gre
described|in the [SO/IEC Directives, Part 1. In particular, the different approval criteria needed-for the
different fypes of ISO documents should be noted. This document was drafted in accordance with the
editorial fules 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 maybeé the subject of
ts. ISO shall not be held responsible for identifying any or all such patént rights. Detailq of
any patenf rights identified during the development of the document will be in the.Introduction andjor

patent ri

on the IS

list of patent declarations received (see www.iso.org/patents).

al and geometrical prodlict

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

For an ejplanation of the voluntary nature of standards, the ¢ieaning of ISO specific terms gnd
expressiohs related to conformity assessment, as well as information about ISO's adherence to the
World Tralde Organization (WTO) principles in the Technical Barriers to Trade (TBT), see www.iso.ofg/
iso/forewprd.html.

This document was prepared by Technical Committee ISO/TC 213, Dimension

specificatipns and verification.

Any feedback or questions on this document should be directed to the user’s national standards body. A
complete |isting of these bodies can be found @twww.iso.org/members.html.
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Introduction

Feature characterization of rough surfaces is of growing interest in terms of a function-oriented
description of technical surfaces. A well-known set of feature parameters is the mean width and mean
height of profile elements defined in ISO 4287. Unfortunately, the definition given in ISO 4287 is
insufficient for an unambiguous implementation in a high-level programming language. Due to the lack
of a flowchart, results given by different software packages are not comparable. The main intention of
this document is to provide an unambiguous algorithm for feature parameters PSm, RSm, WSm and
Pc, Rc, Wc according to 1SO 4287.

Thle flowchart defined in this document was developed by Seewig and Scottl>] and répresents an
exfension of crossing the line segmentation proposed by Scottl4l. The flowchart ischased on new
knpwledge gathered over the past 10 years.

© IS0 2020 - All rights reserved v
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TECHNICAL REPORT ISO/TR 23276:2020(E)

Geometrical product specifications (GPS) — Surface
texture: Profile method — Flowchart for PSm, RSm, WSm
and Pc, Rc, Wc

1 _Scope

Thiis document provides an unambiguous calculation of parameters PSm, RSm, WSm and Pc,|Rc, Wk, as
defined in ISO 4287, by means of a flowchart.
2 | Normative references

Thlere are no normative references in this document.

3 | Terms and definitions

For the purposes of this document, the following terms and definitions apply.
ISQ and [EC maintain terminological databases for use in.standardization at the following addiresses:
—1| ISO Online browsing platform: available at https://Www.iso.or

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

3.1 General terms

311
prpfile
sef of ordered pairs (x,z) which déscribe the intersection of a surface with a specified plane

Note 1 to entry: For every pointw.on the X-axis, there is exactly one ordinate z. The relation between x and z is
givlen by a formula z= f(x).

Nofe 2 to entry: Usuallyprofiles have value pairs (x,z) above and below the X-axis.

Note 3 to entry: In{surface metrology three profiles are defined. The primary profile, the roughness profile and
thq waviness profile. Each profile corresponds to a specific lateral scale.

3.1.2

evaluation length
Im
len gfh in the direction of the X-axis used for assessing the prnfi]p under evaluation

[SOURCE: I1SO 4287:1997, 3.1.10, modified — symbol changed from In and notes to entry removed.]

3.1.3

profile peak

outwardly directed (from material to surrounding medium) portion of the assessed profile connecting
two adjacent intersection points of the profile and the X-axis

3.1.4
profile peak height
normal distance between the X-axis and the highest ordinate of the profile peak

© IS0 2020 - All rights reserved 1
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3.1.5

profile valley
inwardly directed (from surrounding medium to material) portion of the assessed profile connecting
two adjacent intersection points of the assessed profile and the X-axis

3.1.6

profile valley depth
normal distance between the X-axis and the lowest ordinate of the profile valley

3.1.7

ment

profile el
profile pe

Note 1 to
vice versa,

3.1.8

hk /valley and the adjacent profile valley/peak within the evaluation length

entry: Profile elements are calculated from the beginning to the end of the evaluation length 3

profile element height

sum of th¢

3.19

 profile peak height and the profile valley depth of a profile element

profile element spacing

distance ¢

Note 1 toe

n the X-axis between the beginning of two adjacent profile elerhents

ntry: The positive or negative portion of the assessed profile atthe beginning or end of the evaluat

nd

on
ent

for

for

length is cpnsidered as an imperfect profile element and is used for:the determination of the profile elem
spacing.
3.1.10
profile p¢ak height discrimination
minimum]|height of profile peaks of the assessed profile which is taken into account
Note 1 to eptry: The minimum height of profile peaks«s’10 % of Pp for primary profile parameters, 10 % of Rp
roughness|profile parameters and 10 % of Wp for waviness profile parameters.
3.1.11
profile v3lley depth discrimination
minimum|depth of profile valleys of-the assessed profile which is taken into account
Note 1 to eptry: The minimum depth of profile valleys is 10 % of Pv for primary profile parameters, 10 % of Rv
roughness|profile parameters and-10 % of Wv for waviness profile parameters.
3.1.12
sgm
sign of a rpal numberyZ depending on the numbers u and [ eRj
1 if zZ2u
sgm(z,bu)=<-1 if z<-1
t 0 otherwise
3.1.13
root

intersection of the assessed profile with the X-axis by linear interpolation

M lf Z, =7
2 b a
I‘00t<xa’Za’xb’zb): . (X 2y =X Z ) )
min| max u,xa ,X, | otherwise
(Zb_za)

© IS0 2020 - All rights reserved


https://standardsiso.com/api/?name=c26b52e85c44ee3fbc86b5f6e34a957d

ISO/TR 23276:2020(E)

with x_ ,z,€R and x,,z,€R as the coordinates of the profile whose linear connection intersects
the X-axis

Note 1 to entry: If the intersection point lies outside the interval [xa ,xb], then the associated interval limit is
used instead of the intersection point.

3.2 Surface profile parameters

3.2.1

me¢an }lcis}lt Uf thc pl Ufi}c C}Clllclltb PL, RL, {"l”b
mgan value of the profile element heights Z¢; within the evaluation length

1 m
RCZEZizlzti

where m is the total number of profile elements calculated from the beginsding to the gnd of the
evaluation length and vice versa.

Note 1 to entry: See Figure 1 and Figure 2.

Note 2 to entry: In ISO 4287, the mean height of the profile elements is defined over the sampling length.

Nofe 3 to entry: Formulae for parameter definitions are exemplarily given for roughness profile pprameters.
Primary profile parameters and waviness profile parameters@are”“defined in a similar manner, replacing the
parameters related to the roughness profile with those relatedto the primary profile or waviness proffile.

4

3 — &

5 — } \ B [ N\, F\‘])
N 2
SN 3 Y \

7,

2

6—»

7,

76

1
Key
1 | evaluation length
2 | X-axis
3  profile height
4 direction of evaluation
5  profile peak height discrimination
6  profile valley depth discrimination

Figure 1 — Heights Zt; of profile elements which are calculated
from the beginning to the end of the evaluation length
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7t

iV

o= =

4t

Key

1

2 X-axis
3 profild
4  direct
5 profile
6  profile

3.2.2
mean spg
mean vald

RSm=

where m

evaluation length and vice vérsa.

Note 1to e
Note 2 to e
Note 3toe

Note 4 to

evaluation length

height

on of evaluation

peak height discrimination
valley depth discrimination

Figure 2 — Heights Zt; of profile eleménts which are calculated
from the end to the beginning of the evaluation length

cing of the profile elements PSm, RSm, WSm
e of the profile element spacings-Xs;”within the evaluation length

1 m
—» . Xs,
m =1 1

is the total number of profile elements calculated from the beginning to the end of the

ntry: See Figuré.3)and Figure 4.

ntry: In [SO,4287, the parameter is defined as the mean width of the profile elements.

ntry: InISO 4287, the mean width of the profile elements is defined over the sampling length.

entry: Formulae for parameter definitions are exemplarily given for roughness profile parametgrs.

Primary profile parameters and waviness profile parameters are defined in a similar manner, replacing the
parameters related to the roughness profile with those related to the primary profile or waviness profile.
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Key

1 | evaluation length

2 | X-axis

3 | profile height

4 | direction of evaluation

5 | profile peak height discrimination
6 | profile valley depth discrimination

"

gure 3 — Spacings Xs; of the profile eleménts which are calculated from the beginning to the
end ofthe evaluation length
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Key
1
2  X-axis
3 profile
4 direct
5 profile
6  profile
Figuj
4 Flow
4.1 Ger
To calculd

profile eld

3
Xs,, Xs Xs,, Xs, Xsg Xs,
5| | -
A l f ) [ .

evalugtion length

Part ¢ne: detectiaf-of profile peaks and profile valleys with arbitrary height or depth within {

evalu

Partt

height

on of evaluation

peak height discrimination
valley depth discrimination

'e 4 — Spacings Xs; of the profile elements-which are calculated from the end to the
beginning of the evaluation length

chart for parameters PSm;-RSm, WSm and Pc, Rc, Wc

jeral

te the mean spacing.of the profile elements PSm, RSm, WSm and the mean height of {
ments Pc, Rc, Wc¢the flowchart is separated into four parts.

htion lengthy

discrllmination and profile valley depth discrimination.

wo: caleulation of significant profile peaks and profile valleys applying the profile peak hei

he

he

rht

Partt

hree: merging of adjacent significant profile peaks or adjacent significant protile valleys.

Part four: calculation of the profile parameters PSm, RSm, WSm and Pc, Rc, Wc.

NOTE
XSm and Xc. Primary profile parameters, roughness profile parameters and waviness profile parameters are
defined in a similar manner, replacing the parameters related to the X profile with those related to the primary
profile, roughness profile or waviness profile.

The flowchart is specified for a generic type of profile, designated by the letter X, with paramet

The following variables are used:

i,j,k

m

running index

number of profile elements

ers

© IS0 2020 - All rights reserved
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n number of profile values
X, position on the X-axis (in ascending order) with k={1,2,...,n}
z, profile value for a given x, with k={1,2,...,n}
k, index of the profile value indicating a profile peak height or a profile valley depth
t €{-1,0,1} indicates a valley, a zero element or a peak
npy, total number of profile peaks and profile valleys
PV, profile peak or profile valley with i:{1,2,...,nm',1,-
PV. has four members:
PV.te{-1,0,1} indicates a valley, a zero element or a peak
PV .h the height of a profile peak or depth of a profile valley
PV.i, index of the left boundary xPV.il of a profile peak or a profile valley
PV.i_ index of the right boundary x, . ofa profile peak or a profile-valley
x)x; intersection points with the X-axis '
H profile peak height discrimination e Rg
H profile valley depth discrimination € Rg
0 outwardly directed threshold to suppress numerical noise € Rg
ol inwardly directed threshold to suppress numerical noise € Ra’
4.2 Part one — Calculation of peaks and-valleys within the evaluation length

Paft one of the flowchart defines an algorithm in order to detect peaks and valleys with arbitr
anfl depth within the evaluation length. The resultis a sequence PV of peaks and valleys.

NO

Thie value 0, is 0,01 % of Pp'for primary profile parameters, 0,01 % of Rp for roughne

TE See Figure 5.

parameters and 0,01 % of Wjp for waviness profile parameters.

Thie value Oy is 0,01 %"of Pv for primary profile parameters, 0,01 % of Rv for roughne

pafameters and 0,01.9%9of Wv for waviness profile parameters.

hry height

ss profile

ss profile
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start part 1

k, :=arg maxk=i’__'jrl(|zk|)
t:= sgm(zkh, min(0,, H), min(0,, H )
PVnPV«-l:z {t' IZkh|’ l,] - 1}
i:=j,n,:=n,+ 1

je=j+1

i
3

k, = arg max;.\ {(1z,1)
t:=sgm (Zkh' min(0,, H), min(0,, H))
PVnPVq = {t-|Zkh|r i, n}
n,,:=n,+1

Figure 5 — Flowchart part one

4.3 Pant two — Peak height discrimination and valley depth discrimination

Part two [of the<flowchart defines an algorithm in order to delete insignificant peaks and vallg¢ys
applying the prefile peak height and profile valley depth discrimination.

NOTE1 [Seetisureba)-

NOTE 2  The minimum height of profile peaks H, is 10 % of Pp for primary profile parameters, 10 % of Rp for
roughness profile parameters and 10 % of Wp for waviness profile parameters.

NOTE3  The minimum depth of profile valleys H; is 10 % of Pv for primary profile parameters, 10 % of Rv for
roughness profile parameters and 10 % of Wv for waviness profile parameters.
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