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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

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

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

The ISO GPS matrix model given in ISO 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 and
the default decision rules given in ISO 14253-1 apply to the specifications made in accordance with this
document, unless otherwise indicated.

For|more detailed information of the relation of this document to other standards and the*GGPS matrix
modglel, see Annex F.

Thip document specifies the specification operators according to ISO 17450-2.

Thrjoughout this document, parameters are written as abbreviated terms with lower-case guffixes (as
in Rq) which are used in product documentation, drawings and data sheet§)

© IS0 2021 - All rights reserved v
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INTERNATIONAL STANDARD 1SO 21920-3:2021(E)

Geometrical product specifications (GPS) — Surface
texture: Profile —

Part 3:
Specification operators

1 (Scope

This document specifies the complete specification operator for surface texture by,profile nlethods.

2 |Normative references

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

1SO[21920-1, Geometrical product specifications (GPS) — Suxfacé texture: Profile — Part 1: Indication of
surface texture

[SO| 21920-2, Geometrical product specifications (GPS) — Surface texture: Profile — Parf 2: Terms,
defipnitions and surface texture parameters

[SO|16610-21, Geometrical product specifications (GPS) — Filtration — Part 21: Linear profile filters:
Gaussian filters

[SO[16610-31, Geometrical product specifications (GPS) — Filtration — Part 31: Robust profile filters:
Gaussian regression filters

3 |Terms and definitions

For|the purposes of this document, the terms and definitions given in ISO 21920-1 and 1SO 2{1920-2 and
the[following apply.

[SOJand IEC mainfain terminology databases for use in standardization at the following addfesses:

— |ISO Online‘browsing platform: available at https://www.iso.org/obp

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

3.1
setting class

Scn

identifier to label default settings

Note 1 to entry: Specific setting classes are Sc1, Sc2, Sc3, Sc4 and Sc5.

Note 2 to entry: The setting class specifies the relevant column of Tables 2 to 6.

©1S0 2021 - All rights reserved 1


https://www.iso.org/obp/ui
https://www.electropedia.org/
https://standardsiso.com/api/?name=cc810d999ad4f3bbc4e3792c7f19a0f7

ISO 21920-3:2021(E)

4 Complete specification operator

4.1 Introduction

For non-explicitly specified specification elements (see ISO 21920-1) and often-used specification
operators, default settings are used. Default settings should not be expected to ensure correlation with
any particular workpiece function.

The advantage of the default specification operators given in 4.3 and 4.4 is to simplify the drawing
indications.

4.2 Gen

The compl

unambigug
in an unan

setting ele

The basis fi
either the
the setting

For the R-q
the specifi

A flowchar

Examples flor the determination of default settings are givemin' Annex B. Annex C provides an overy

of the mos
in relation
is given in
model.

NOTE1 1

NOTE2
verification
operations

or perform
ISO 8015:2(

NOTE3

4.3 Gen

When spe
Therefore,
imperfectit

bral

an
ons
all

pte specification operator (see ISO 17450-2) consists of all the operators requiréd foj
us specification. It consists of an ordered full set of unambiguous specification operat
\biguous order. For profile surface texture, the complete specification operator define
nents.

ters
her

pr the default settings is the drawing indication according to ISO 21920-1. For R-parame
betting class or the profile L-filter nesting index shall be specified. For W-parameters eif
class or the profile S-filter nesting index shall be specified.

arameters Ra, Rq, Rz, Rp, Rv, Rzx and Rt, and for Pt, all default settings can be specified by
ration of the tolerance limit, see 4.4.3 to 4.4.6.

X A.
iew
[ important changes in the determination of the default settings according to this docunent
to ISO 4288. A recommendation for the selection of settings in the absence of a specificafion
Annex D. Annex E provides an overview of'the profile and areal standards in the GPS majtrix

t illustrating the general way to determine the specification operators is given in Anne|

[here is no distinction between perjodic’and non-periodic profiles.

‘the
hme
jons
RCE:

'his document describes specification operators. For the verification, the following applies:
operator is the physical implemeéntation of the specification operator. It may have exactly the s
n the same order, in which ease the method uncertainty is zero, or it may have different operat
the operations in a different order, in which case the method uncertainty is not zero.” [SOUI
11,5.10.1]

'here are no defaults for electromagnetic profiles.

eral default settings

cifying-'surface texture by the profile method, the surface is the toleranced feat
the profile direction and the profile position are an integral part of the specification. Surf:

determining pr

ofile locations, if not otherwise stated.

The general default settings given in Table 1, independent of the specified parameter type, shall be
implemented.

NOTE Considering surface imperfections and surface defects as part of the specified surface is a change
from ISO 4288.
2 © IS0 2021 - All rights reserved
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Table 1 — General default settings

Criterion

Default setting

Procedgre of profile Mechanical profile
extraction
Profile direction The direction yielding the maximum values of roughness height parameters (perpen-

dicular to the dominant lay direction)

The profile position depends on the tolerance acceptance rule according to
1.

For the maximum tolerance acceptance rule: location on that part of the surface on

ISO 21920-

Pro

file position

which critical values can be expected. If this location cannot be clearly ider
arate traces shall be distributed equally over this part of the surface.

For the 16 % tolerance acceptance rule and for the median tolerancelaccep
rule: uniformly distributed traces shall be taken to represent the entire su
NOTE 1.

tified sep-

ance
face, see

Tol

brance type

Upper tolerance limit

:3% irance acceptance | rpe maximum tolerance acceptance rule according to 150 21920-1
Prdfile S-filter type Gaussian filter according to ISO 16610-21

Pro
(for
Pro
(for

file L-filter type
R-parameters)

file S-filter type
W-parameters)

Gaussian filter according to ISO 16610-21
Exception: The default L-filter for Rk, RpkyRvk, Rpkx, Rvkx, Rmrk1, Rmrk?

Rak2, Rpg, Rmq and Rvq is the robust.Gaussian filter, second order accordipg to ISO

16610-31, see NOTE 2.

, Rakl1,

Pro
ass

file F-operator
bciation method and

element

Association and removal of thespecified form element with total least squz
NOTES 3 and 4.

ire, see

NO7

NO7
lead
the

NO7

NOT
valy

'E 1 For the verification, this part of the surface catibe identified, for example, by visual inspection.

'E 2 The change of the default filter type for RK, Rpk, Rvk, Rpkx, Rvkx, Rmrk1, Rmrk2, Rak1, Rak2, Rpq, §
s to a better elimination of large-scale components and can generate slightly differing values of these parameters from
yalues obtained on the basis of ISO 13565:1,

'E 3 For the definition of “Association™see ISO 17450-1.

'E 4 For a circle, the radius shall.also be included in the least square optimization and not held fixed to
e. The F-operator is applied to(the‘evaluation length.

mq and Rvq

the nominal

4.4

4.4

Thi
def

If s¢

ult settings.

Default settings'based on the specification
1 Generalrules
5 subclause defines rules for the default settings based on the specification in addition to

veral parameters are specified within one graphical symbol, the parameter in the first|1

H +Aa calact o dafo il cati oo

the general

ne shall be

use

o COSTTC T TIIC O CTaOTC STTUITT 5 5+

If more than one specification element is specified, the topmost specification element shall be used to
define the column for all non-explicitly specified default settings in Tables 2 to 6.

If a nesting index N;. not listed in Tables 2 to 6 is specified, a second specification element shall be
specified, for example the setting class Scn, to define the column for all other non-explicitly specified
settings.

If a nesting index N  not listed in Tables 2 to 6 is specified, the maximum sampling distance d, shall be
N,/5, for example if N;; = 5 pm then the maximum sampling distance d, = 1 pm.

© IS0 2021 - All rights reserved
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If there is a contradiction between the default profile direction and the default measuring length, the
profile direction shall be respected first.

NOTE See examples in B.1 to B.8.

4.4.2 Default settings based on N;_ or Scn

For all R-parameters, except for Ra, Rq, Rz, Rp, Rv, Rzx and Rt, one of the following specifications shall

be given in

the drawing indication:

— the profile L-filter nesting index N, ; or

— the set

For all W-p

— the profile S-filter nesting index N, ; or

— the sef]

For all P-p
indication:

— thepr
— the set

This defing
non-explic

ting class Scn.

arameters one of the following specifications shall be given in the drawing indieation:
1c’

ting class Scn.

hrameters, except for Pt, one of the following specifications shallzbe’given in the drawing

file S-filter nesting index N;; or

ting class Scn.

s the default settings according to the corresponding column in Table 2, which defines|the
tly specified settings.

© IS0 2021 - All rights reserved


https://standardsiso.com/api/?name=cc810d999ad4f3bbc4e3792c7f19a0f7

1SO 21920-3:2021(E)

Table 2 — Default settings based on N, or Scn

Setting class

sanje structure as in Tables 2 to 6.

Sc1 Sc2 Sc3 Sc4 Sc5
Profile L-filter nesting index
N;. (cut-off A, for
R-parameters)
or profile S-filter nesting 0,08 0,25 0,8 2,5 8
index N  (cut-off A, for
W-parameters)
m
. 0,4 1,25 4 12,5 40
Evgluation length I, - . -
mn Exception: the default evaluation length [, for P-parameters is the lepgth of the
specified feature
Prqfile S-filter nesting index
Nj4 [(cut-off 1) 2,5 2,5 2,5 8 25
pum
Makimum sampling
disfance d, 0,5 0,5 0,5 1,5 5
pum
Makimum nominal tip
radius ry, 2 2 2 5 10
pum
Only for section length'parameters
_ 0,08 | 0,25 | 0,8 | 2,5 8
Sedtion length I, : - - :
mmn Exception: the defaultsection length Isc for section length P-parapeters is
I./5
Number of sections ng, 5 | 5 | 5 | 5 5
NOTE For P-parameters, there is no difference between Sc1, Sc2 and Sc3 but these columns are retained to keep the

4.4{3

Thd
the

If th

evep if other specification elements are specified.

Table 3 —Default settings for Ra, Rq, Rz, Rp, Rv, Rzx and Rt based on the upper tolerz:

default settings for Ra,Rg/Rz, Rp, Rv, Rzx and Rt based on the specified upper toleranc
specified setting class, Sch, are given in Table 3.

Default settings for Ra;Rq, Rz, Rp, Ry, Rzx and Rt based on the upper tolerance limit

b limit U or

e setting class is-specified, it defines the default settings for all non-specified specificatign elements

nce limit

Setting class

Sc1 Sc2 | Sc3 Sc4 Sc5
Specified parameter Upper tolerance limit (U) of the specified parameter
Rz, um U<0,16 016<U<0,8 0,8<U=<16 16 <U <80 U>80
Ra, um U<0,02 0,02<U<0,1 0,1<U<2 2<U<10 U>10
Rp, pm U<0,06 0,06<U=<0,3 03<Us<6 6<U<30 U>30
Rv, pm U<0,10 0,10<U<0,5 0,5<U=<10 10<U<50 U>50
Rq, pm U<0,032 | 0,032<U<0,16 | 0,16<U<3,2 32<U=<16 U>16
Rzx, pm U<0,23 0,23<U=<1,15 1,15<U=<23 23<U<115 U> 115
Rt, um U<0,26 0,26<U=<1,3 1,3<U<26 26<U <130 U>130
Profile L-filter nesting
index N, (cut-off 1) 0,08 0,25 0,8 2,5 8
mm

© IS0 2021 - All rights reserved
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Table 3 (continued)

Setting class

Sc1 Sc2 Sc3 Sc4 Sc5

Evaluation length I, 0.4 1,25 4 12,5 40
mm

Profile S-filter nesting

index N  (cut-off A ) 2,5 2,5 2,5 8 25
pum

Maximum sampling

distance d| 0,5 0,5 0,5 1,5 5
pum

Maximum nominal tip

radius ry, 2 2 2 5 10
pm

Only for section length parameters, for example Rz, Rp, Rv

Section length I . 008 025 08 5l 8
mm ) ) ) 7

Number of|sections ng, 5 5 5 5 5

4.4.4 De

The defaul
the specifi

fault settings for Ra, Rq, Rz, Rp, Ry, Rzx and Rt based on-bilateral tolerance limits

[ settings for Ra, Rq, Rz, Rp, Rv, Rzx and Rt based on thespecified bilateral tolerance limits or
bd setting class, Scn, are given in Table 4.

NOTE Tolerance centre: C= (U + L)/2
Table 4 —+ Default settings for Ra, Rq, Rz, Rp, Rv, Rzx and Rt based on bilateral tolerance limjits
Setting class
Sc1 | Sc2 | Sc3 Sc4 Sc5

Specified parameter Tolerance centre (C) of the bilateral tolerance of the specified parameter
Rz, um C=<0,128.}\0,128<C=<0,64 | 0,64<C=<12,8 12,8<C<64 C>64
Ra, pm C<0,016’ | 0,016<C=<0,08 | 008<C=<16 1,6<C<8 C>8
Rp, pm C<0,048 | 0,048<C=<0,24 | 0,24<C<438 4,8<C<24 C>24
Rv, pm 0<0,08 0,08<C<04 04<C<8 8<C<40 C>4(
Rq, pm €<0,026 | 0,026<C<0,13 0,13<C<2,6 2,6<C=<13 c>1
Rzx, um C<0,184 | 0,184<C<092 | 092<C=<184 18,4 <C<92 C>92
Rt, pm C<0,208 | 0,208<C<1,04 | 1,04<C<20,8 20,8<C<104 C > 104
Profile L-filter nesting

index N,  (¢ut-0ff2 ) 0,08 0,25 0,8 2,5 8
mm

Evaluation length I, 0,4 125 4 12,5 40
mm

Profile S-filter nesting

index N, (cut-off 1) 2,5 2,5 2,5 8 25
pum

Maximum sampling

distance d, 0,5 0,5 0,5 1,5 5
pum

Maximum nominal tip

radius ry, 2 2 2 5 10
pum

6
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Table 4 (continued)
Setting class
Sc1 Sc2 | Sc3 Sc4 Sc5
Only for section length parameters, for example Rz, Rp, Rv
Section length I, 0,08 0,25 0.8 25 8
mm
Number of sections ng, 5 5 5 5 5
4.45 _ Default cpffingc for Ra, Rq, Rz, Rp, Ry Rzx and Rt based on the lower tolerance limit
The default settings for Ra, Rq, Rz, Rp, Rv, Rzx and Rt based on the lower tolerance limit L or the
spefified setting class, Scn, are given in Table 5.
Table 5 — Default settings for Ra, Rq, Rz, Rp, Rv, Rzx and Rt based on thedlower tolergnce limit
Setting class

Sc1 Sc2 | Sc3 Sc4 Sc5
Spdcified parameter Lower tolerance limit (L) of the'specified parameter
Rz |um L<0,08 0,08<L=<04 04<L<8 8<L<40 L>40
Ra,fum L<0,01 0,01 <L<0,05 0505<L<1 1<L<5 L>5
Rpfpm L<0,03 0,03<L<0,15 0,15<L<3 3<L<15 L>15
Rv,[um L<0,05 0,05<L<0,25 0,25<L<5 5<L<25 L>25
Rqfpm L<0,016 | 0,016 <L<Q;08 0,08<L<1,6 1,6<L<8 L>8
RzX, um L<0,115 | 0,115<1:x 0,57 0,57<L<11,5 11,5<L<57 L>57
Rt, um L<0,13 0,13 &E<0,65 0,65<L<13 13<L<65 L>65
Prqfile L-filter nesting
index N;. (cut-off 1) 0,08 0,25 0,8 2,5 8
mu|
Evgluation length I, 04 1,25 4 12,5 40
mu|
Prqfile S-filter nesting
index N, (cut-off 1) 2,5 2,5 2,5 8 25
pm
Makimum sampling
disfance d, 0,5 0,5 0,5 1,5 5
pm
Makimum neminal tip
radius r, 2 2 2 5 10
pm

Only for section length parameters, for example Rz, Rp, Rv

SectionTength7 0,08 0,25 0.8 25 8
mm
Number of sections ng, 5 5 5 5 5

4.4.6 Default settings for Pt

The default settings for Pt based on the specified tolerance limit and tolerance type are given in Table 6.

© IS0 2021 - All rights reserved
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Table 6 — Default settings for Pt based on the tolerance limit

Setting class

Sc1

| Sc2

| Sc3

| Sc4

| Sc5

Pt, um

Specified parameter

Upper tolerance limit (U)

Us<027 | 027<U<135 | 135<Us<27 | 27<U<135 | U>135

Centre (C) of the bilateral tolerance limits

€<0216 | 0216<C<1,08 | 1,08<Cs<21,6 | 21,6<C<108 | C>108

Lower tolerance limit (L)

structure as|in Tables 2 to 6.

L<0,135 | 0,135<L<0,68 | 0,68<L<13,5 | 13,5<L<68 | L>68
Evaluation length le Length of the specified feature
Profile S-filter nesting
index N (¢ut-off 1) 2,5 2,5 2,5 8 25
pum
Maximum [sampling
distance df 0,5 0,5 0,5 1,5 5
um
Maximum nominal tip
radius ry, 2 2 2 5 10
um
NOTE In this table, there is no difference between Sc1, Sc2 and Sc3 but these celumns are retained to keep the spme

5 Defaylt attribute values for parameters from 150 21920-2

5.1 General

Attribute Values are necessary for the calculation of some parameters. The default attribute values|are
givenin 5.2 to 5.5.

For parampters with necessary attribute values not listed in 5.2 to 5.5, the attribute values shall be
given in the specification.

NOTE Attributes are given in parenthesis following the parameter name.

5.2 Defqult attribute values for height parameters and spatial parameters

The defaulf attribute values for height parameters and spatial parameters are given in Table 7.

Table 7 =<=Default attribute values for height parameters and spatial parameters

Parametén Subclause in Attribute Default va1ue
1S6-21920-2
I=1,
Pzx, Wzx, Rzx 4.2.7 Length [ of the moving section
see Table 2
Pal, Wal, Ral 4.3.2 Fastest decay to a specified value s, with 0 <s<1 s=0,2

5.3 Default attribute values for material ratio functions and related parameters

There are no defaults for the material ratio functions and related parameters according to
[SO 21920-2:2021, 4.5.

© IS0 2021 - All rights reserved


https://standardsiso.com/api/?name=cc810d999ad4f3bbc4e3792c7f19a0f7

1SO 21920-3:2021(E)

5.4 Default attribute values for volume parameters

The default attribute values for volume parameters are given in Table 8.

Table 8 — Default attribute values for volume parameters

Parameter Subclause in Attribute Default value
1SO 21920-2

Pvmp, Wvmp, . . _1no

Rvmp 4.5.5.2 Material ratio p p=10%
=10 %

Pv;tc, Wvme, 4.5.5.3 Material ratios p and q

Rvinc q=80%
=10 %

Pvyc, Wvve, 45.54 Material ratios p and q i

Rvyc qd=80%

PvyvWvvy, 4.5.5.5 Material ratio p 1=80%

Rvyv

5.5| Default attribute values for feature parameters

For|the determination of profile elements, the default values are-as*follows:

— |peak height discrimination: 10 % of Pp, Rp and Wp<{or'the P-profile, R-profile and| W-profile,

respectively;

— |pitdepth discrimination: 10 % of Pv, Rvand Wv for the P-profile, R-profile and W-profile, r¢spectively.

The default attribute values for feature parameters are given in Table 9.

Table 9 — Default attribute values for feature parameters

Parameter Subclause in Attribute Deffault value
1SO 21920-2
Ppd, Wpc, Rpc 5.2.8 Unit length for peak count parameters L 10 mm
gg;’ Wpd, 5.3.2.1 Wolfprune nesting index X% of Rz X% =5%
Pvd, Wvd, Rvd 5.3.2(2 Wolfprune nesting index X% of Rz X% =5%
grl?lgi’ Wmpc, 53.2.3 Wolfprune nesting index X% of Rz X% =5%
Eﬁkﬁ’ Wmve, 5.3.2.4 Wolfprune nesting index X% of Rz X% =5%
ggl;n' W5p, 5.3.2.5 Wolfprune nesting index X% of Rz X% =5%
P5y, W5v, R5v 5.3.2.6 Wolfprune nesting index X% of Rz X% =5%

6 Default units for parameters from ISO 21920-2

6.1 General

By default, the indication is given without units. The default units of parameters are listed in 6.2 to 6.7.
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6.2 Height parameters

The default units for height parameters are given in Table 10.

Table 10 — Default units for height parameters

6.3 Spat
The defaul

6.4 Hyb
The defaul

Parameter Subclause in ISO 21920-2 Default unit
Pa, Wa, Ra 4.2.2 pum
Pq, Wq, Rq 4.2.3 pum
Psk, Wsk, Rsk 4.2.4 —
Pku, Wku, Rku 4.2.5 —
Pt, Wt, Rt 4.2.6 um
Pzx, Wzx, Rzx 4.2.7 pum

ial parameters

[ units for spatial parameters are given in Table 11.

Table 11 — Default units for spatial parameters

Parameter Subclause in ISO 21920-2 Default unit
Pal, Wal, Ral 4.3.2 pum
Psw, Wsw, Rsw 4.3.3 pm

rid parameters

[ units for hybrid parameters are given in Table 12.

Table 12 — Default units for hybrid parameters

Parameter Subclause in ISO 21920-2 Default unit
Pdq, Wdq, Rdq 4.4.2 —
Pda, Wda, Rda 4.4.3 —
Pdt, Wdt,-Rdt 444 —
Pdl, Wdl,-Rdl 4.4.5 mm
Pdr,Wdr, Rdr 4.4.6 —a
€ Pdr, Wdr and Rdr can be expressed in per cent, e.g. 5 %.

6.5 Material ratio functions and related parameters

The default units for functions and related parameters are given in Table 13.

Table 13 — Default units for material ratio functions and related parameters

10

Parameter Subclause in ISO 21920-2 Default unit
Pml, Wml, Rml 4.51.1 mm
Pmc, Wmc, Rmc 4.51.2 —a
Pcm, Wem, Recm 4.5.1.4 um
Phd, Whd, Rhd 4.5.1.6 1/um
a2 These parameters can be expressed in per cent.
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Table 13 (continued)

Parameter Subclause in ISO 21920-2 Default unit
pvm, Wm, 4518 ml/m?
Pvv, Wvv, Rvv 45.19 ml/m?
Pmr, Wmr, Rmr 4.5.2.1 —a
Pdc, Wdc, Rdc 4.5.2.2 um
Pk, Rk 4.5.3.3 pm
PpiRpk 4534 T
Pvk, Rvk 4.5.3.5 um
Ppkx, Rpkx 4.5.3.6 pum
Pvkx, Rvkx 4.5.3.7 um
Pmrk1, Rmrk1 4.5.3.8 —a
Pmrk2, Rmrk2 4.5.3.9 —-a
Pak1, Rak1l 4.5.3.10 wmé/mm
Pak2, Rak2 4.5.3.11 pm?2/mm
Ppqg, Rpq 4.5.4.2 pum
Pvq, Rvq 4.54.3 um
Pmq, Rmq 4.54.4 —a
a2 These parameters can be expressed in per,cent.

6.6 Volume parameters

The default units for volume parameters are given in Table 14.

Table 14 — Default units for volume parameters

Parameter Subclause in ISO 21920-2 Default unit
Pvmp, Wymp, 45.5.2 ml/m?
Rvmp
Pvmc, Wy, 45.5.3 ml/m?
Rvmc
Pvvé;Wvvce, Rvve 4554 ml/m?2
Pvyv, Wvvy, Rvvv 45.5.5 ml/m?

NOTE The unit ml/m? is used because oil is usually specified in litres and
the amount of oil per square metre for typical applications is of the order of one
millilitre. If the film of oil is uniformly distributed, then 1 ml/m? corresponds to
1 um height of the film.

6.7 Feature parameters

The default units for feature parameters are given in Table 15.

Table 15 — Default units for feature parameters

Parameter Subclause in ISO 21920-2 Default unit
Ppt, Wpt, Rpt 5.1.2 pum
Pp, Wp, Rp 5.1.3 um
Pvt, Wvt, Rvt 5.1.4 um
Pv, Wy, Rv 5.1.5 um
Pz, Wz, Rz 5.1.6 um
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12

Table 15 (continued)

Parameter Subclause in ISO 21920-2 Default unit
Psm, Wsm, Rsm 5.2.2 mm
Psmx, Wsmx, 523 mm
Rsmx
Psmg, Wsmgq, 5.2.4 mm
Rsmq
Pc, W¢, Rc 5.2.5 um
Pcx, Wcex, Rex 5.2.6 um
Pcq, Wcq, Req 5.2.7 pum
Ppc, Wpc, Rpc 5.2.8 1/cm
Ppd, Wpd, Rpd 5.3.2.1 1/cm
Pvd, Wvd, Rvd 5.3.2.2 1/cm
Pmpc, Wmpc,

Rmpc 5.3.2.3 1/um
Pmvc, Wmvec,

Rmve 5.3.2.4 1/umt
P5p, W5p, R5p 5.3.2.5 fun
P5v, W5v, R5v 5.3.2.6 pum
P10z, W10z, R10z 5.3.2.7 pum
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Annex A
(informative)

How to determine specification operators

Figure A.1 shows the general way to determine the specification operators for an existing specification

witheut avplicitlbz cnacifiad cattinac
roHexpreity-SpecieaSetthEs:s
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Is N;. or Scn
specified??

Parameterisnot
Ra, Rq, Rz,
Rp,Rv, Rzx, Rt

or Pt?

Yes No

Parameter is
Ra, Rq, Rz,
Rp,Rv, Rzx,"Rt?

Yes Only upper

limit specified?

14

The
specification Bilateral limits
has to be specified?
corrected
\/ \ A \/ \/
N, or Skn Upper Bilateral Lower Pt tolerance
. tolerance tolerance tolerance .. )
determines .. . L. . .. . limit defines
limit defines limits define limit defines
the column the column
. the column the column the column .

with tHe . . . with the

defaulk with the with the with the default

. . default default default . .
settingdin . ) i . . . settings in

Table b settings-in settings in settings in Table 6

B Table 3 Table 4 Table 5
v Y | Y
\
End

For P-Parameters only Scn is valid.

Figure A.1 — How to determine default settings for a minimal indication
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Annex B
(informative)

Examples of the determination of default settings

B.1—Befaulisetiin

< for aminimalindication haced
¥ 1a Da4Sea

ttings for a-minin

See

Rk 0,6 /7 -0,8

T—IITerreer

Figure B.1 — Minimal indication for an R-parameter, based on N;_or Scn

Table B.1 — Explanation and valid defaultsfor the examples in Figure B.1

CTTOTY

Figure B.1 for examples of two equivalent options for specifying a minimak indjcation for
R-pprameters with defaults according to Tables 1 and 2, and see Table B.1 for explandtions.

or

Rk»0,6 / §c3

Specification element

Explanation

Profile surface texture requirement

Graphical symbol
No manufacturing requirements
Rk R-parameter: Rk
0,6 Tolerance limit value: 0,6 um
08 Profile L-filter nesting index N;.: 0,8 mm, thidefines the
! relevant column of Table 2, the Sc3 column
or
Sc3 Setting class: Sc3, this defines the relevanf column of

Table 2

Default settings according to Tables 1 and 2

Prdfile direction

Orthogonal to the surface lay

Tolg¢rance type

Upper tolerance limit

Tolg¢rance acteptance rule

Maximum tolerance acceptance rule

Prdfile S«filter type

Gaussian filter according to ISO 16610-21

Profite.L:filter type

Robust Gaussian filter according to ISO 16610-31

Profile F-operator association method and element

Association and removal of the specified form element
with total least square

Evaluation length I, 4 mm
Profile S-filter nesting index N 2,5 pm
Maximum sampling distance d, 0,5 pm
Maximum nominal tip radius ry, 2 um

B.2 Default settings for Rz, based on the upper tolerance limit

For the R-parameters Rz, Ra, Rp, Rv, Rq, Rzx and Rt, there are default settings based on the tolerance
limit. See Tables 3, 4 and 5 for the upper tolerance limit, bilateral tolerance limits and lower tolerance

limit, respectively.

© IS0 2021 - All rights reserved
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See Figure B.2 for an example of a minimal indication for Rz, based on the upper tolerance limit with
defaults according to Tables 1 and 3, and see Table B.2 for explanations.

Rz 3,2

Figure B.2 — Minimal indication for Rz, based on the upper tolerance limit

Table B.2 — Explanation and valid defaults for the example in Figure B.2

Specification element

Explanation

Profile surface texture requirement

Graphical symbol
No manufacturing requirements
Rz R-parameter: Rz
32 Tolerance limit value: 3,2 umgthis defines the releyant

column of Table 3, the Sc3 column

Default settings according to Tables 1 and 3

Profile dirgction

Orthogonal to the suxface lay

Tolerance type

Upper tolerancedimit

Tolerance acceptance rule

Maximum tolerance acceptance rule

Profile S-filter type

Gaussian filter according to ISO 16610-21

Profile L-fi'ter type

Gaussianfilter according to ISO 16610-21

Profile F-operator association method and element

Asséciation and removal of the specified form elen;
with total least square

ent

Profile L-fiiter nesting index N, 0,8 mm
Evaluation Jength I, 4 mm
Profile S-filter nesting index N 2,5 um
Maximum §ampling distance d, 0,5 um
Maximum fominal tip radius ry, 2 um
Section length I . 0,8 mm
Number of pections ng, 5

B.3 Default settings for a material ratio parameter

See Figure|B.3 for.anvexample of an indication for a material ratio parameter with defaults accordinig to

Tables 1 arld 2,and see Table B.3 for explanations.

/.
\—/L mr o,

) P

= 7 7 -08

1 !

Figure B.3 — Indication for a material ratio parameter

Table B.3 — Explanation and valid defaults for the example in Figure B.3

Specification element

Explanation

Graphical symbol

Profile surface texture requirement

No manufacturing requirements

16
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Table B.3 (continued)

Specification element

Explanation

L

Tolerance type: lower tolerance limit

Rmr(5 %, -0,3)

R-parameter: Rmr with reference level defined by 5 %
material ratio and cuttinglevel 0,3 um below the reference

70 %

Tolerance limit value: 70 %

0,8

Profile L-filter nesting index N; : 0,8 mm, this defines the
relevant column of Table 2, the Sc3 column

Default settings according to Tables 1 and 2

Prdfile direction

Orthogonal to the surface lay

Tolg¢rance acceptance rule

Maximum tolerance acceptance rule

Prdfile S-filter type

Gaussian filter according to ISO 16610-21

Prdfile L-filter type

Gaussian filter according to [S916610-21

Prdfile F-operator association method and element

Association and removal of the specified foym element
with total least square

Evqluation length I, 4 mm
Prdfile S-filter nesting index N 2,5 um
Makimum sampling distance d, 0,5 um
Maximum nominal tip radius ry;, 2 um

B.4 Default settings for Ra, based on the upper tolerance limit and an additional

setting requirement

For|the R-parameters Rz, Ra, Rp, Rv, Rq, Rzx afd Rt, there are default settings based on thp tolerance

limit.

See|Figure B.4 for an example of an indication for Ra, based on the upper tolerance limit and ar} additional
setfling requirement with defaults aecerding to Tables 1 and 3, and see Table B.4 for explanations.

—/ Ra 0,1/ (5)

Table B.4 — Explanation and valid defaults for the example in Figure B.4

Figure B.4 — Indication for Ra, based on the upper tolerance limit and an additiona) setting
requirement

Specification element

Explanation

Profile surface texture requirement

Graphical symbol
No manufacturing requirements
Ra R-parameter: Ra
01 Tolerance limit value: 0,1 pm, this defines the relevant
! column of Table 3, the Sc2 column
(5) Evaluation length /.;: 5 mm

Default settings according to Tables 1 and 3

Profile direction

Orthogonal to the surface lay

Tolerance type

Upper tolerance limit

Tolerance acceptance rule

Maximum tolerance acceptance rule

© IS0 2021 - All rights reserved

17


https://standardsiso.com/api/?name=cc810d999ad4f3bbc4e3792c7f19a0f7

ISO 21920-3:2021(E)

Table B.4 (continued)

Specification element

Explanation

Profile S-filter type

Gaussian filter according to ISO 16610-21

Profile L-filter type

Gaussian filter according to ISO 16610-21

Profile F-operator association method and element

Association and removal of the specified form element
with total least square

Profile L-filter nesting index N;, 0,25 mm
Profile S-filter nesting index N 2,5 um
Maximum gamptingdistanced; 65
Maximum fominal tip radius ry, 2 um

B.5 Default settings for Pt, based on the upper tolerance limit

For Pt, there are default settings based on the tolerance limit.

See Figure|B.5 for an example of a minimal indication for Pt, based on the uppeér tolerance limit With

defaults acrording to Tables 1 and 6, and see Table B.5 for explanations.

Pt 0,5

Figure B.5 — Minimal indication for Pt, based.6h the upper tolerance limit

Table B.5 — Explanation and valid defaults for the example in Figure B.5

Specification element

Explanation

Profile surface texture requirement

Graphical symbol
No manufacturing requirements
Pt P-parameter: Pt
05 Tolerance limit value: 0,5 pm, this defines the relejant

column of Table 6, the Sc2 column

Default settings according to Tables 1 and 6

Profile dirdction

Orthogonal to the surface lay

Tolerance tlype

Upper tolerance limit

Tolerance acceptaneeyule

Maximum tolerance acceptance rule

Profile S-filter type

Gaussian filter according to ISO 16610-21

Profile F-otlerator association method and element

Association and removal of the specified form elenjent

el 11
WILITLULAT'ICd51 S54gudlc

Evaluation length I,

Length of the specified feature

Profile S-filter nesting index N 2,5 um
Maximum sampling distance d, 0,5 pm
Maximum nominal tip radius ry;, 2 um

18
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B.6 Default settings for a section length P-parameter, based on the profile S-filter

nesting index N;

See Figure B.6 for an example of a minimal indication for a section length P-parameter, based on
the profile S-filter nesting index N;; with defaults according to Tables 1 and 2, and see Table B.6 for

explanations.

—/ Pz 1/ 0,0025-

Figure B.6 — Minimal indication for Pz, based on the profile S-filter nestinginde

Table B.6 — Explanation and valid defaults for the example inFigure B.6

X N,

1S

Specification element

Explanation

Profile surface texture nequirement

Graphical symbol
No manufacturing réquirements
Pz P-parameter;Pz
1 Tolerancelimit value: 1 pm
0,0025 Profile:S-filter nesting index Nj: 2,5 um, this{defines the

relevant column of Table 2, the Sc1 column

Default settings according to Tables 1 and 2

Prdfile direction

Orthogonal to the surface lay

Tolgrance type

Upper tolerance limit

Tolg¢rance acceptance rule

Maximum tolerance acceptance rule

Prdfile S-filter type

Gaussian filter according to ISO 16610-21

Prdfile F-operator association method(and element

Association and removal of the specified fo
with total least square

'm element

Evdluation length I,

Length of the specified feature

Makximum sampling distance d, 0,5 um
Makimum nominal tip radius ry;,, 2 um
Secfion length [, l./5
Number of sectiong 5

B.7 Default settings for Rq, based on bilateral tolerance limits and an additional

settingrequirement

Forlthe R parameters Rz_Ra Rp Rv Rq, Rzx and Rt _there are defanlt settings based on th

b tolerance

limit.

See Figure B.7 for an example of an indication for Rq, based on bilateral tolerance limits and an additional
setting requirement with defaults according to Tables 1 and 4, and see Table B.7 for explanations.

—/Rq 10,2; 0,4] / -0,5

Figure B.7 — Indication for Rq, based on bilateral tolerance limits and an additional setting
requirement

© IS0 2021 - All rights reserved
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Table B.7 — Explanation and valid defaults for the example in Figure B.7

Specification element

Explanation

Profile surface texture requirement

Graphical symbol ] ]
No manufacturing requirements
Rq R-parameter: Rq
Bilateral tolerance limits, tolerance centre C = (0,2 +
0,2;0,4 0,4)/2 = 0,3 um, this defines the relevant column of
Table 4, the Sc3 column
0,5 Profile L-filter nestins index N—0-5mm

1C

Default settings according to Tables 1 and 4

Profile dirgction

Orthogonal to the surface lay

Tolerance type

Upper tolerance limit

Tolerance acceptance rule

Maximum tolerance acceptance rule

Profile S-filter type

Gaussian filter according to ISO 16610-21

Profile L-fi‘ter type

Gaussian filter according to 1$0,16610-21

Profile F-o;lerator association method and element

Association and removal efthe specified form elenjent
with total least square

Evaluation Jength I, 4 mm
Profile S-filter nesting index N 2,5 um
Maximum §ampling distance d, 0,5 um
Maximum gominal tip radius ry;, 2 um

B.8 Deqult settings for several parameters:within one graphical symbol

If several

arameters are specified within one graphical symbol, the parameter in the first line shall

be used to gelect the default settings, see 4.4.1;therefore, it is important which parameter is in the f{irst

line.

Figures B.§ and B.9 are examples showing that the order of the parameters within one graphical symbol

can lead to|different defaults accordjng-to Tables 1 and 3; see Tables B.8 and B.9 for explanations.

Rz 0,7
Ra 0,15

Figure B.8= Specification for Rz and Ra, where Rz determines the defaults

Table B.8 — Explanation and valid defaults for the example in Figure B.8

Specification element Explanation

Profile surface texture requirement

Graphical symbol
No manufacturing requirements

Rz
R-parameters: Rz and Ra

Ra

0,7 Tolerance limit value for Rz: 0,7 um, this defines the
relevant column of Table 3, the Sc2 column for the eval-
uation of Rz and Ra.

0,15 Tolerance limit value for Ra: 0,15 um

Default settings according to Tables 1 and 3
20 © IS0 2021 - All rights reserved
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Table B.8 (continued)

Specification element

Explanation

Profile direction

Orthogonal to the surface lay

Tolerance type

Upper tolerance limit

Tolerance acceptance rule

Maximum tolerance acceptance rule

Profile S-filter type

Gaussian filter according to ISO 16610-21

Profile L-filter type

Gaussian filter according to ISO 16610-21

Profile F-operator association method and element

Association and removal of the specified form element

LR PRy i | b=
WILIItutaricdst syudIic

Prdfile L-filter nesting index N;, 0,25 mm
Evqluation length I, 1,25 mm
Prdfile S-filter nesting index N;g 2,5 um
Makximum sampling distance d, 0,5 um
Makimum nominal tip radius ry, 2 um
Secfion length I, (for Rz) 0,25 mm
Nummber of sections ng (for Rz) 5

Ra 0,15
Rz 07

Figure B.9 — Specification for Ra and Rz, where Ra determines the defaults

Table B.9 — Explanation and'valid defaults for the example in Figure B.9

Specification element

Explanation

Profile surface texture requirement

Graphical symbol
No manufacturing requirements

Ra
R-parameters: Rz and Ra

Rz

0,1% Tolerance limit value for Ra: 0,15 pm, this [defines the
relevant column of Table 3, the Sc3 column flor the eval-
uation of Ra and Rz.

0,7

Tolerance limit value for Rz: 0,7 pm

Default settings according to Tables 1 and 3

Prdfiledirection

Orthogonal to the surface lay

Tolerance type

Upper tolerance limit

Tolerance acceptance rule

Maximum tolerance acceptance rule

Profile S-filter type

Gaussian filter according to ISO 16610-21

Profile L-filter type

Gaussian filter according to ISO 16610-21

Profile F-operator association method and element

Association and removal of the specified form element
with total least square

Profile L-filter nesting index N;, 0,8 mm
Evaluation length I, 4 mm

Profile S-filter nesting index N 2,5 pm
Maximum sampling distance d, 0,5 um
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Table B.9 (continued)
Specification element Explanation
Maximum nominal tip radius ry, 2 um
Section length I (for Rz) 0,8 mm
Number of sections ng (for Rz) 5

22 © IS0 2021 - All rights reserved


https://standardsiso.com/api/?name=cc810d999ad4f3bbc4e3792c7f19a0f7

	Foreword 
	Introduction 
	1 Scope 
	2 Normative references 
	3 Terms and definitions 
	4 Complete specification operator 
	4.1 Introduction 
	4.2 General 
	4.3 General default settings 
	4.4 Default settings based on the specification 
	4.4.1 General rules 
	4.4.2 Default settings based on Nic or Scn 
	4.4.3 Default settings for Ra, Rq, Rz, Rp, Rv, Rzx and Rt based on the upper tolerance limit 
	4.4.4 Default settings for Ra, Rq, Rz, Rp, Rv, Rzx and Rt based on bilateral tolerance limits 
	4.4.5 Default settings for Ra, Rq, Rz, Rp, Rv, Rzx and Rt based on the lower tolerance limit 
	4.4.6 Default settings for Pt 


	5 Default attribute values for parameters from ISO 21920-2 
	5.1 General 
	5.2 Default attribute values for height parameters and spatial parameters 
	5.3 Default attribute values for material ratio functions and related parameters 
	5.4 Default attribute values for volume parameters 
	5.5 Default attribute values for feature parameters 

	6 Default units for parameters from ISO 21920-2 
	6.1 General 
	6.2 Height parameters 
	6.3 Spatial parameters 
	6.4 Hybrid parameters 
	6.5 Material ratio functions and related parameters 
	6.6 Volume parameters 
	6.7 Feature parameters 

	Annex A (informative) How to determine specification operators 
	Annex B (informative) Examples of the determination of default settings 
	Annex C (informative) Major changes from ISO 4288 
	Annex D (informative) Settings for profile surface texture evaluation in the absence of a specification 
	Annex E (informative) Overview of profile and areal standards in the GPS matrix model 
	Annex F (informative) Relation with the GPS matrix 
	Bibliography 

