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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.
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cribed in the ISO/IEC Directives, Part 1. In particular, the different approval criteriamee
brent types of ISO documents should be noted. This document was drafted in accordan
orial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

bntion is drawn to the possibility that some of the elements of this documentmay be the
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patent rights identified during the development of the document will.bée“in the Introduct
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Thi
spe
Tec
acc

Thi
the

Ali

Any
cony

5 document was prepared by Technical Committee ISO/TC 213, Dimensional and geometri
lifications and verification, in collaboration-with the European Committee for Standardiz:
hnical Committee CEN/TC 290, Dimensional and geometrical product specification and ver
brdance with the Agreement on techhical cooperation between [SO and CEN (Vienna Agr

5 document cancels and replacesISO 1302:2002, which has been technically revised. In
change of number, the main ¢hanges to ISO 1302:2002 are as follows:

New specification eleménts for indication are defined.
The maximum tolerance acceptance rule is the default tolerance acceptance rule.
bt of all parts imthe ISO 21920 series can be found on the ISO website.
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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 A 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 GPS maItrix
model, seelAnnex H, Table H.1, and Annex I.

This docurhent covers the indication of profile surface texture.

vi © 1S0 2021 - All rights reserved
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Geometrical product specifications (GPS) — Surface
texture: Profile —

Part 1:

Indication of surface texture

1 (Scope

Thif document specifies the rules for indication of surface texture by profile-methods ip technical
profduct documentation by means of graphical symbols.

Thif document does not cover population requirements.

NOTE See ISO 18391 for population (batch) specifications.

2 |Normative references

The following documents are referred to in the text in such a way that some or all of thpir content
conktitutes requirements of this document. For datedreferences, only the edition cited gpplies. For
undated references, the latest edition of the referenced’document (including any amendmengs) applies.
ISO| 21920-2, Geometrical product specificationss{GPS) — Surface texture: Profile — Parf 2: Terms,
defipnitions and surface texture parameters

[S0|21920-3, Geometrical product specificatiens (GPS) — Surface texture: Profile — Part 3: Specification
opelators

[SO|81714-1, Design of graphical symbols for use in the technical documentation of producty — Part 1:
Basjc rules

3 |Terms and definitions

For|the purposes of’this document, the terms and definitions given in ISO 21920-2 and I§0 21920-3
apply.

[SO|and IEC maintain terminological databases for use in standardization at the following addresses:
— |ISO, Online browsing platform: available at https://www.iso.org/obp

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

4 Tolerance acceptance rules

4.1 General

Tolerance acceptance rules define how the tolerance limits are applied to the measured parameter
values. For profile surface texture, three tolerance acceptance rules can be indicated. See

ISO

©IS

21920-3:2021, Table 1 for the position of the measurements.

02021 - All rights reserved
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4.2 Max

imum tolerance acceptance rule

The maximum tolerance acceptance rule does not allow any measured value to exceed the tolerance
limit. The symbol of the maximum tolerance acceptance rule is shown in Figure 1.

Tmax

Figure 1 — Symbol of the maximum tolerance acceptance rule

The maximum tolerance acceptance rule is the default case and valid with or without indication of the

‘Tmax’ synjbol.

NOTE1 1

NOTEZ2 1

43 169

A specified
violate the

The 16 % t

The 16 % {
indicated.

If a bilater
tolerance |

NOTE1

NOTE 2

NOTE 3
additional i

q

J

NOTE 4

|

'he suffix ‘max’ can be interpreted as the required maximal conformity of the measured ydlue:

'he ‘Tmax’ symbol can be used to prevent misinterpretation of a specification.

b tolerance acceptance rule

16 % tolerance acceptance rule allows at most 16 % of all measured ‘values of a paramete
tolerance limit. The symbol of the 16 % tolerance acceptance rulejs’shown in Figure 2.

plerance acceptance rule shall be applied as specified in Annéx E.

T16%

Figure 2 — Symbol of the 16 % tolerance acceptance rule

olerance acceptance rule is valid for the paranieter on the line where the ‘T16 %’ symb

al tolerance is specified in one ling; 16 % of all measured values may violate the uf
mit and 16 % of all measured valuesimay violate the lower tolerance limit.

'he 16 % tolerance acceptance rule defines how tolerance limits are applied to the measured valy
ISO 1302, the 16 % tolerance acceptance rule was called the 16 % rule.

contrast to ISO 1302)ythe 16 % tolerance acceptance rule is not the default (see Annex H
hformation).

ee ISO 21920-3:2021, Table 1 for the distribution of the measurements.

4.4 Median tolérance acceptance rule

If a medi

tolérance acceptance rule is specified, the median value of all measured values

rto

bl is

per

€s.

for

bf a

parameter[shall meet the tolerance limits. The symbol of the median tolerance acceptance rule is shgwn

in Figure 3

Tmed

Figure 3 — Symbol of the median tolerance acceptance rule

The median tolerance acceptance rule is valid for the parameter on the line where the ‘Tmed’ symbol is

indicated.
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At least three measured values shall be used to apply the median acceptance rule. A higher number of
measurements can be specified in “other requirements” (symbol OR(n), see 7.17).

NOTE1 The median tolerance acceptance rule defines how tolerance limits are applied to the measured
values.

NOTE 2  Ifthe median value of all measured values of a parameter meets the tolerance limit, no more than half
the measured values exceed the tolerance limit.

5 Specification elements for indication of profile surface texture specifications

5.1 General

Ind]cations of profile surface texture specify requirements on the surface of a workpiece asfwell as the
spefification operator.

NOTE All specification elements permitted for indication of profile surface texture specificatiops are listed
in 5)2 and 5.3 and described in Clause 7.

5.2 Mandatory indication to be explicitly specified
— | Graphical symbol for profile surface tolerance.

— |Symbol of the profile surface texture parameter.

— |Tolerance limit of the profile surface texture parameter.

— |For parameters without defined defaults: indieation of the profile L-filter nesting index N;. for
R-parameters or profile S-filter nesting index ;. for W-parameters or the setting class Scn.

NOTE1 Parameters without defined default@re not listed in ISO 21920-3: 2021, Tables 3 to 6.

NOTE 2  The indication of the nesting dndex or the setting class is optional for all parametdrs listed in
ISOR1920-3:2021, Tables 3 to 6.

NOTE 3 It is the responsibility of the designer to choose and indicate the appropriate L-filter or S-filter.
[SO|21920-3:2021, Tables 3 to 6 define defaults that can be used for surfaces without particular gerformance
reqliirements.

NOTE4 A cut-off wayelength for a profile filter is an example of a nesting index, see ISO 21920-2.

5.3| Optionalindications to specify non-default or further requirements
— | Tolerangetype (upper, lower or bilateral tolerance limit).

— | Syrabol ‘T16 %', “Tmax’ or ‘Tmed’ to specify a tolerance acceptance rule.

— ProfiteSfittertype:

— Profile S-filter nesting index.

— Profile L-filter type for R-parameters or profile S-filter type for W-parameters.
— ProfileL-filternestingindex N;.for R-parameters or profile S-filternestingindex N;.for W-parameters.

— Evaluation length [, for the evaluation length parameters. Section length [, and number of sections
n, for the section length parameters.

— Profile F-operator association method and element.

— Profile F-operator nesting index.

©1S0 2021 - All rights reserved 3
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A minimal
designatio

If several {
default set

All indicatg

NOTE1 [

q

NOTE 2

d of profile extraction.

Symbol ‘OR(n)’ to specify other requirements.

Manufacturing process.

e lay and direction of lay.

Profile direction.

Symbol ‘Scn’ to specify a setting class.

Default settings are defined in ISO 21920-3.

ation of profile surface texture

bral

lymbols described in 6.2.

indication of profile surface texture shall be built up of the graphical symbol, the param
 and the parameter tolerance limit value, see 6.3.

fings (see 1SO 21920-3).
bd specification elements are separated by a single*blank character.

xceptions are defined in 9.1.

ee Annex G, Table G.1, for new issues in this document and changes to previous documents.

6.2 Graphical symbols

The form g
the graphi

q

NOTE 1

NOTEZ2 1
for indicatid

al symbols shall be indicdted as specified in Annex A.

ee Figure 4 for the layout of the three defined graphical symbols and their interpretation.

n of areal surface)texture specifications.

face texture requirements in technical product specifications shall bespecified by one off

arameters are specified, the parameter in the first line is relevant for the determinatio

f the graphical symbols contains requirements for the production process. Proportion

the

pter

n of

s of

'he bar above the §ymbol is to distinguish this symbol from the ones used in ISO 1302 and those yised

a) Any manufacturing process permitted

b) Material shall be removed
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c) Material removal is not permitted

Figure 4 — Graphical symbols indicating profile surface texture

6.3 Minimal indication

6.3{]1 General

If ajminimal indication is specified, all defaults shall be applied. Because defaults-€annot be defined for
all parameters, the minimal indication is different for parameters with and without defined |defaults.

6.32 Minimal indication for parameters with defined defaults

Figiire 5 shows all symbols and indications mandatory for a minimal indication of proflile surface
texture requirements and parameters with defined defaults.

/(a)¢b)

Key

a |symbol for parameter

b |tolerance limit value of the profile surface texture parameter
< >|placeholder has to be specified

Figure 5 — Minimal indication for parameter with defined defaults (all defaults apply)

NOTE 1 Parameters with defirled defaults are Rz, Ra, Rp, Rv, Rq, Rmax, Rt and Pt, see 1SO 21920-3:2021,
Tables 3 to 6.

NOTE 2  Exceptions-aredefined in 9.1.

NOTE 3  See Anniex'D for examples and additional information.

6.3)]3 Minimal indication for parameters without defined defaults

Figiize 6 shows all symbols and indications mandatory for a minimal indication of proflile surface
tex 2 eguirements and narameters witho defined defa S A defg S_are 'ed by the
mandatory specified setting class (Scn) or by one of the default values of the mandatory profile L-filter
nesting index N;. for R-parameters or profile S-filter nesting index N, for W-parameters.

Oblique strokes, “/”, are used to separate the specification sections.

© IS0 2021 - All rights reserved 5
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Key
symbol

or profi

/{(a){(b)/(c)

for parameter

tolerance limit value of the profile surface texture parameter

le S-filter nesting index N;. for W-parameters

< > placeholder has to be specified

symbol for the specified setting class Scn or a default value of profile L-filter nesting index N;. for R-parameters

NOTE1 |

NOTE 2 ]
the relevant

NOTE3 [

q

J

NOTE 4
6.4 Com

6.4.1 Ge

The specifi
on the pars3

NOTE1 1
the indicati

q

J

NOTE 2

NOTE3
and might by

If several parameters or different specification elements for the same parameter need to be speci

Figure 6 — Minimal indication for parameter without defined defaults

arameters without defined defaults are not listed in ISO 21920-3:2021, Tables 3 to-6.

'he specified setting class leads directly to the specified column of ISO 21920-3:2021, Table 2,
default settings.

xceptions are defined in 9.1.

ee Annex D for examples and additional information.
plete indication

neral

cation elements described in Clause 5 shall be-arranged as shown in 6.4.2 to 6.4.5, depenc
imeter type. All specification elements for 011e parameter shall be indicated in one line.

n follows in one or several additional lines.
ee Annex D for examples of indication and additional information.

'he complete indication is shown to define the sequence of the indication of all specification elem
e rarely used in practice.

vith

ling

Fied,

Ents
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6.4.2 Complete indication for evaluation length R-parameters
The specification elements for evaluation length R-parameters shall be arranged as shown in Figure 7.

NOTE Evaluation length R-parameters include Ra, Rq, Rt, Rzx and Rk (see ISO 21920-2).

[s][t]

—/lal{b){c)[d]/[ell[f]l-[gl[h]([m])[n][p]/[qllr]
[u]

A
)
<

tolerance type

symbol for R-parameter

tolerance limit value of the profile surface texture parameter
tolerance acceptance rule

profile S-filter type

profile S-filter nesting index

profile L-filter type

profile L-filter nesting index

evaluation length

profile F-operator association method and element
profile F-operator nesting index

method of profile extraction

"’»Q'CS:E'J"UQ""’(DQ.OO"SD

placeholder for the OR(n) symbol for other requirements
manufacturing process

surface lay and direction of lay

profile direction relative to the surface lay

>|placeholder has to be specified

A o T

[—

placeholder can be specified if different from the default or an additional requirement

Figure 7 — Indicationfor‘evaluation length R-parameters including all optional spedification
elements

© IS0 2021 - All rights reserved 7
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6.4.3 Complete indication for section length R-parameters

The specification elements for section length R-parameters shall be arranged as shown in Figure 8.

NOTE Section length R-parameters include Rz, Rp and Rv (see ISO 21920-2).

[s]lt]

—/lal{b)(c)ld]/Te]llf]-T[gl[hI(lilx[k])[n]{p]/[q]lr]

[u]

Key

toleran
symbol
toleran
toleran
profile
profile
profile

S| h Q0 T

profile
section
numbe
profile
profile
method

= a T =5 X

placehd
manufy
surface
profile
> placehd

= A o -+ wn

] placehd

NOTE ]
as the evaly

Figure

Ce type
for R-parameter
Ce limit value of the profile surface texture parameter
Ce acceptance rule
B-filter type
5-filter nesting index
|-filter type
| -filter nesting index
length
" of sections
F-operator association method and element
F-operator nesting index
of profile extraction
lder for the OR(n) symbol for other requirements
cturing process
lay and direction of lay
Hirection relative to the surface lay
Ider has to be specified
Ider can be specified if different from the default or an additional requirement

'he parentheses around ([ | x [ k]) bring out the relationship between these specification elem
ation length results frem this product.

8 — Indication’for section length R-parameters including all optional specification
elements

Ents

© IS0 2021 - All rights reserved
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6.4.4 Complete indication for evaluation length P-parameters and W-parameters

The specification elements for evaluation length P-parameters and W-parameters shall be arranged as
shown in Figure 9.

NOTE Evaluation length P-parameters and W-parameters include Pt, Pa, Wt and Wa (see ISO 21920-2).

[s][t]

_ /lal(b)(c)[d]/[e][f]-([m])[n][p]/[qa][r]
\Vlu]

Key

tolerance type

symbol for P-parameter or W-parameter

tolerance limit value of the profile surface texture parameter
tolerance acceptance rule

profile S-filter type

profile S-filter nesting index

evaluation length

profile F-operator association method and element

profile F-operator nesting index

method of profile extraction

= 0o T B 53 ™m0 oo o e

placeholder for the OR(n) symbol for other requirements
manufacturing process

surface lay and direction of lay

profile direction relative to the surface lay

>|placeholder has to be specified

— Ao =+ wn

[—

placeholder can be specified if different from the default

Figure 9 — Indication forevaluation length P-parameters and W-parameters incluging all
optional specification elements

© IS0 2021 - All rights reserved 9
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6.4.5 Complete indication for section length P-parameters and W-parameters

The specification elements for section length P-parameters and section length W-parameters shall be
arranged as shown in Figure 10.

NOTE Section length P-parameters and W-parameters include Pz, Pmax and Wz (see ISO 21920-2).

[s][t]

—/lal{b){c)ld]/[e][f]I-(Lilx[k])[n][p]/[qllr]
[u]

tolerange type

Key

symbol|for P-parameter or W-parameter

tolerange limit value of the profile surface texture parameter
toleranfe acceptance rule

profile p-filter type

R - s B =)

profile p-filter nesting index

section|length

number of sections

profile F-operator association method and element
profile F-operator nesting index

method of profile extraction

-~ o T 5 & =

placehdlder for the OR(n) symbol for other requirements
manufacturing process
surface|lay and direction of lay
profile flirection relative to the surface lay
> placehqlder has to be specified

— A o =+ wn

] placehqlder can be specified if differentfrom the default

Figure 10 — Indication forsection length P-parameters and W-parameters including all
optional specification elements

7 Rulegq for indication of profile surface texture specifications

7.1 General

The indication of profile SUrtace texXture specitications is arranged in a detined way to avoid ambiguities.

For all specification elements with variable values, defaults are defined which lead to reasonable and
repeatable results on uniform surfaces.

In case of a minimal indication and when the specified parameter is listed in ISO 21920-3:2021, Tables 3
to 6, the specified parameter with its tolerance type and limit are the basis for the default settings.
Otherwise, the specified profile filter nesting index value or the setting class is the basis for the default
settings.

NOTE1 For all specification elements with variable values, default values are defined in ISO 21920-3.

NOTE 2  Values other than defaults can be useful for functional or practical reasons.

10 © IS0 2021 - All rights reserved
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NOTE 3  See 6.4 for the position of all specification elements.

7.2 Graphical symbol for the indication of profile surface texture specifications
When indicated, the graphical symbol indicates requirements to the surface of a workpiece.

NOTE See 6.2 for layout and interpretation of the graphical symbol.

7.3 Profile surface texture parameter

alabag atec 3 s two items
formation essential for the interpretation of the requirement:

— |the first capital letter of the parameter symbol indicates which scale-limited proéfile (R} W or P) is
the basis for the calculation.

— |the following letter(s) indicate(s) which parameter definition is used.

7.4 Tolerance limit value of the profile surface texture parameter

The tolerance limit value of the specified parameter shall always be«indicated directly after fhe symbol
for the parameter separated by a single blank (exceptions are defined in 9.1).

7.5 Tolerance types

The profile surface texture requirement shall be indicated as a unilateral or bilateral tolgrance. The
symbols are:

U for upper tolerance limit
L for lower tolerance limit
NOTE1 The default tolerance type is upper tolerance limit (see ISO 21920-3).

NOTE 2  Bilateral tolerances are specified by a lower and an upper tolerance limit (for indication s¢e 9.6).

7.6| Tolerance acceptancerule

The tolerance acceptaucetule shall be indicated by ‘Tmax’ for the maximum tolerance accegjtance rule,
‘T16 % for the 16 %-tolerance acceptance rule or ‘Tmed’ for the median tolerance accepftance rule.
Thg maximum tolerance acceptance rule is the default case and valid with or without the ifjdication of
‘Tmiax’.

NOTE See'Clause 4 for details.

7.7| ‘Profile S-filter type

All profile filter types from the ISO 16610 series can be applied for the profile S-filter. The symbols for
profile filter types shall be indicated as specified in Annex B, Table B.1.

7.8 Profile S-filter nesting index

The profile S-filter nesting index value specifies which small-scale lateral components are removed (see
[SO 21920-2). The profile S-filter nesting index is specified in millimetres (mm).

NOTE1 Profile S-filter nesting index N, determines the maximum sampling distance for all profile surface
texture parameters (see 1ISO 21920-3:2021, Table 2).

NOTE 2  If the profile S-filter nesting index N, is specified as zero, the scale-limitation is only determined by
the properties and internal settings of the instrument.
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7.9 Profile L-filter type (for R-parameter) or profile S-filter type (for W-parameter)

All profile filter types from the ISO 16610 series can be applied for the profile L-filter or the profile
S-filter. The symbols for profile filter types shall be indicated as specified in Annex B, Table B.1.

7.10 Profile L-filter nesting index (for R-parameter) or profile S-filter nesting index (for
W-parameter)

The profile L-filter nesting index value specifies which large-scale lateral components are removed for
R-parameters. The profile S-filter nesting index value specifies which small-scale lateral components

COo 240290 2

are remove
is specifiec

gL AL b L L Tl £l I Lala =l ol ol o PR e -
U Iur vv=pdIidIICLTL S (STT 1 - THT PIUHIC LEHICTH UL ULIC PpIUTTIC O7TTILCT TICS LTS 11

in millimetres (mm).

YU L 174U~4)

7.11 Evaluation length

The evalu
characterij
(mm).

7.12 Sect

ntion length [, specifies the length used for identifying the geometrie structures
re the scale-limited profile (see ISO 21920-2). The evaluation length is specified in millime

jon length

The section length [ . specifies the length used to calculate height paratheters based on profile hills

profile dals
NOTE1 1

NOTE2
profile S-filf

NOTE3 1

s (see ISO 21920-2).
'he indication of the section length is only valid for sectionength parameters.

'he value of section length can be different to the mesting index value of the profile L-filter or
er.

'he section length is specified in millimetres (mm).

7.13 Number of sections

The numbe
based on p
integer.
NOTE1 1
NOTE2 1

NOTE3 1

r of sections ng specifies the number of section lengths used to calculate height parame

'he indication of the number of sections is only valid for section length parameters.
'he evaluation length results from the product of the section length with the number of sections.

'he number.ofsections is the basis for the average calculation.

7.14 Profile F:operator association method and element

The associ

dex

that
‘res

and

the

fers

rofile hills and profile dales\(see ISO 21920-2). The number of sections shall be a posiftive

htion method and element of the profile F-operator defines how form is removed from

the

profile (see ISO 21920-2). The symbols for profile F-operator methods shall be indicated as specified in
Annex C, Tables C.1 and C.2.

7.15 Profile F-operator nesting index

The profile F-operator nesting index specifies which form components are removed from the profile
(see ISO 21920-2).

NOTE

12

Some F-operators have no nesting index.
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7.16 Method of profile extraction

The method of profile extraction indication specifies that a non-default extraction of the scale-limited
profile shall be applied.

NOTE1 The default method of profile extraction is the mechanical profile (see ISO 21920-3).

NOTE 2 The symbol to indicate a non-default method of profile extraction is EP for electromagnetic profile
(see ISO 21920-2).

NOTE 3  Detailed setting parameters for a non-default method of profile extraction can be indicated by the
OR(p)-symbol{seeZ17).

NOTE4  The results of using different methods of profile extraction on an identical surface can|be|different.

7.17 Other requirements, OR(n)

Thg symbol ‘OR(n)’ indicates that added requirements are to be found in free’text in anothpr place on
the|technical product specification. If there is only one indication with OR(n) requirement,|then n =1,
otherwise n shall be incremented.

NOTE An example of a third indication with OR(n) symbol is OR(3).

7.18 Manufacturing process

The indication of the manufacturing process helps ensure;together with the other indicatjons, that a
surface with the desired characteristics is produced., The indicated manufacturing process shall be
usef to create the final surface.

NOTE There can also be other reasons for indicating manufacturing process (e.g. for desired material
properties).

7.1P Surface lay and direction of lay
The indication of surface lay and direction of lay contains requirements for the manufacturihg process.

NOTE Symbols and rules forthe indication of surface lay and direction of lay are defined in 9.4.

7.2P Profile direction
The profile directjeit’shall be indicated when the profile is obtained in a defined non-default{direction.

NOTE Symbels and rules for the indication of the profile direction are defined in 9.5.

7.21 Setting class, Scn

The symbol Scn indicates which setting class shall be applied for the determination of the default
settings. A setting class or a default profile L-filter or a default profile S-filter nesting index value shall
be specified for parameters without defined defaults (see 6.3.3)

NOTE1 SeelSO 21920-3 for the definition of the setting class.
NOTE 2  An example of an indicated symbol of the second setting class is Sc2.

NOTE 3 A specified setting class leads directly to the specified columns of ISO 21920-3:2021, Tables 2 to 6,
with the relevant default settings.
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8 Position on technical product documentation

8.1 General

Profile surface texture requirements shall be indicated only once for a given surface and, if possible, on

the same view where the size or location, or both, are indicated.

The indicated surface requirements are valid for the surface of the entire feature touched by the
graphical symbol or the arrowhead of the leader line. Restricted requirements for surface sectors can

be indicated (see 9.2).

The indicafed surface requirements are valid for the final state or the defined stage of the techifical

product specification.

8.2 Position and orientation of the graphical symbol

The graphilcal symbol shall be readable from the bottom or right-hand side of the drawing in accorddnce
with ISO 1f29-1. A graphical symbol for profile surface texture can only be indicated away from|the
dimension|line, except on a cylindrical feature. In this case it only applies to,the/feature the extengion

line starts from, not the opposite surface identified by the dimension line.

See Figure 11 for all defined options of position and orientation of £¢he graphical symbol. For (AD

»

drawings, Figure 11 1) is preferred.

— /Ra 0,1

-1

— /Rp 15

b) Graphical symbolreadable from the bottom on a leader line terminating in an arrowhedd

-~

L)
(0o

IR

a) Graphical symbol readable from the bottom touches the surface

— /Rk 1/ -0,8

e

||>g

c) Graphical symbol readable from the right-hand side touches the surface

14
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— /Rz 12

d) Graphical symbol readable from the bottom on a diverging leader line terminating in two

— /Ra 25

1 1
dil TUOWIICTAdUS

e) Graphical symbol on a workpiece top view.readable from the bottom on a lead¢gr line
terminating in a dot

e
AT

) Graphical symbolreadable from the bottom on a leader line intersecting a body efdge line

terminating in an arrowhead
|

—ry

— /Ra 2
®120 hé -

g) Graphical symbol readable from the bottom on a dimension line of a feature of size
dimension, only applicable if there is no risk of misinterpretation

A
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— /Ra 14 |

A

h) Graphical symbol readable from the bottom on an extension line

25 30,1

Y

LSS

77T TR o s s
/[ L

80(+0,2

Y

A

i) Graphi¢al symbol readable from the bottom on a leader line terminating in an arrowhead|on
an extension line

— /Ra 15

101

VIS

j) Graphical symbol readable from the bottom on the tolerance frame of a form, orientation,
location or run-out requirement
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— /Rz 12

#10 0,1
R - 00,2| A |B

A L U

s

k] Graphical symbol readable from the bottom above geometrical tolerance’indicatipns away
from the dimension line

~
R R

1) Graphical symbol in a three-dimensional model with a leader line terminating ih a dot
NOTE In i), the requirement only dpplies to the feature identified by the extension line, not the fdature at the

opppsite end of the dimension line.

Figure 11 — Illustration/for all defined options of position and orientation of the grfaphical
symbol and the minimal indication

9 |Simplified’and additional indications

9.1] Simplified indications

firy
-
P
]
P
n
>

9.1

Simplified indications may be used to improve the clarity and readability of technical product
documentations.

9.1.2 General tolerances

The indication of general tolerances shall be placed close to the title block of the drawing. This indication
applies to all features without explicitly indicated profile surface texture requirements and shall be
followed by the graphical symbol alone (see Figure 12) or optionally all other explicitly indicated
requirements in parentheses (see Figure 13).
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(]

/////////////

Rz 6,4

E

— / Rz 13

7
d S

Figure 12 — Simplified indication followed by the graphieal symbol

7%
)= VA
'AV/////////A

A

Rz 6,4

Z —/Ra 25 (W 5/@)

Figure|13 — Simplified indication followed by all other explicitly indicated requirements

9.1.3 ln1licati0n by the graphical symbol combined with a letter

The indication by the graphical symbol combined with a letter may be used to specify identical
requirements to several features (see Figure 14) or to specify extensive requirements with a lot of non-
default requirements (see Figure 15), or both. The explanation of these indications shall be placed close
to the title block of the drawing as shown in Figures 14 and 15.
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L
flLLL

\_/Y_
Zorei it
\_//?_6/@

Figure 14 — Indication by the graphical symbol combined with a letter to specify identical

requirements for several features

VA
—/Yy _ — /Rk®®5 / -RG 0,4 (6) { EP OR
- Rpk 0,2 / -RG 0,4 (6)|/ EP OR

Ak

Figure 15 — Indication by the graphical symbol'combined with a letter to specify identical and
extensive requirenients for several features

_/:‘,

9.2| Restrictive specifications

If ap indication is applied to a restrieted part of a feature only, this restriction shall be showh as a long-
dashed dotted wide line and dimensioned using theoretically exact dimensions (see Figurf 16 for an
example of indications and Figure 17 for interpretation).

_iRZ 1,5

ped

& 20 hi

7

Figure 16 — Indication of a restricted part of a feature
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Key
1  area with requirement Rz 1,5 um
2 areas with requirement Ra 2 uym

Figure 17 — Interpretation of the indication in Figure 16

9.3 Indication of identical specifications for a number of feature‘elements

Identical specifications for a number of identical feature elements can be’indicated by the number of/ the
relevant fepture elements followed by * x * in front of the graphical symbol. See Figure 18 for an exanple

of indicatign.
—/Ra 05
8x
/8>< oL +0:1

el

N M
VAR
I WA
2

&

Figure 18=- Indication of a number of identical specifications of identical feature elements

9.4 Indication of surface lay and direction of lay

9.4.1 General

A surface lay requirement shall be indicated by the symbol (see 9.4.2), placed at the position [t] (see
Figures 7 to 10). If the requirement contains a direction of lay, additional a section plane indicator and a
datum feature indicator shall be indicated (see 9.4.3).

NOTE The symbols and the indication at the position [t] in the Figures 7 to 10 are needed to distinguish
between surface lay and profile direction requirements.

20 © IS0 2021 - All rights reserved


https://standardsiso.com/api/?name=15b8f50e535c45ccdc9399e0dbffcc00

ISO 21920-1:2021(E)

9.4.2 Indication of surface lay without a reference

See Table 1 for the indication of surface lay without a reference.

Table 1 — Symbols, interpretation and examples for the indication of surface lay

Graphical symbol Interpretation and example

M Multidirectional l 1 |

Seebinadd]
QOO OTD)
Q 9] rd

( : Circular relative to centre of surface to which symbol é_

applies

Radial relative to centre of surface to which symbol é_
applies
P Lay is particulate, non-directional or protuberant L | J
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9.4.3 Indication of surface lay and direction of lay relative to a workpiece feature

See Table 2 for the indication of surface lay and direction of lay relative to a workpiece feature.

Table 2 — Symbols, examples of indication and interpretation of surface lay and direction of lay

Graphical symbol | Example of indication Interpretation Required direction of lay

= {~#|A]

Parallel to the direction,
—_— L 1] given by the intersection
1

plane indicator and the

datum feature indicator

< ; Perpendicular to the direc-

tion, given by the interséc¢
tion plane indicator andthe
datum feature indicater

v Crossed in two oblique

directions relative to the

direction, given by the inter-

section plane indicator and

| the datum feature indicator

1 Required direction aflay

X

Key

9.5 Indication of the profile direction

9.5.1 General
A profile direction can be indicated in two ways:
a) Relative to the predominant direction of the surface lay (see 9.5.2).

b) Relative to a workpiece feature (see 9.5.3).
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9.5.2 Indication of the profile direction relative to the predominant direction of the surface lay

A profile direction requirement relative to the predominant direction of the surface lay shall be
indicated by the relevant symbol from Table 3, placed at the position [u] (see Figures 7 to 10).

Table 3 — Graphical symbols for the indication of the profile direction

Graphical symbol Interpretation

Perpendicular to the predominant direction

Parallel to the predominant direction

Circular to the centre of the surface to which the symbol applies

Atadefined angle to the predominantdirection (0° <n<90°), see Figure 19 forjan example

Z L5°

Figure 19 — Graphical symbol for the indication of the profile direction at a 45° ang]e to the
predominant direction

N @ IH

9.5{3 Indication of the profile direction-relative to a workpiece feature

A profile direction requirement relative to a workpiece feature shall be indicated by an iftersection
plaje indicator and a datum feature indicator (see Figures 20 and 21).

— /Rz 12
L Ll L

|
I
@ 8 HY

(LY

a qunirpd prnfi]p direction

Figure 20 — Indication and interpretation of the specified profile direction by an intersection
plane indicator in a 2D drawing
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a

Requir

Figure 21

9.6 Indi
Bilateral tq
a)
b)
NOTE

in sepe

in one

9.7 Indi
surface fe

The indicq

I—/Ral0,5; 25]

1

ed profile direction on an example position.

— Indication and interpretation of the specified profile direction by an'intersecti
plane indicator in a 3D drawing

cation of bilateral surface profile tolerances

lerances can be indicated in two ways:

rate lines for the upper and lower tolerance limit of one parameter (see Figure 22);
line by using the interval indication (see Figure 23).

ase b) can only be used if requirements are the samé.for both tolerance limits.
— /URz 5 — /Rz 5
L Rz 1 L Rz 1

Figure 22 — Bilateral tolerance indicated in two lines

—/Ral05; 25] /7 -RG 0,6 (15) / EP OR(1)

Figure-23 — Bilateral tolerances indicated in one line

cation @f different requirements for several additional processes on one
ature

tiens for all processes shall be indicated with a numbered flagnote at the end of

on

the

specification. The requirements of the numbered flagnotes shall be defined close to the title blocK or in
a complementary document. See Figure 24 for an example.

24
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chromium plated

— —/Rz131{1) —/Ra 0,9 €);

:
& 8 h7

With-the numbered ﬂngnnfpc and its requirements p]nrpd close to the title block of the draw ing_

@ before chromium plating

@ after chromium plating

Figure 24 — Indication of two requirements for one surface featurecafter different processes

© IS0 2021 - All rights reserved 25


https://standardsiso.com/api/?name=15b8f50e535c45ccdc9399e0dbffcc00

ISO 21920-1:2021(E)
Annex A
(normative)

Proportions and dimensions of graphical symbols

A.1 Gep ral reauirements
. 1er-reqHiremnents

In order tojharmonize the size of the symbols specified in this document with those of other inseriptjons
on technical drawings (e.g. dimensions, geometrical tolerances) the rules given in ISO 817141 shalll be

applied.

A.2 Proportions

The basic|graphical symbol and its complements (see Clause 6) shall be-drawn in accorddnce
with Figures A.1 to A.3. The shape of the symbols in Figure A.2, c) to g), is the same as that of|the
correspondling capital letter in ISO 3098-2 (lettering B, vertical). For dimensions, see A.3. The lerjgth
of the horigontal stroke of the symbol in Figure A.1 depends on the indication to be placed above and
beneath it.[For simplified indications according to 9.1 the length of the*horizontal stroke is equal to}l;.

l
)<
/

H3

Hy
0
= qu

|

h

=2
—

a) b) c) d) e) fy g i) j) k)
Figure A.2 — Proportions of the symbols

The height of all lettering in all areas in Figure A.3 shall be equal to h. For the placing of all areas, see
Figures 7 to 10.
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rurned

g
11
tH
Figure A.3 — Proportions and dimensions
A.3 Dimensions
Thg dimensions of the graphical symbols and additienal indications shall be as specified in Table A.1.
Table A.Y— Dimensions
Dimensions inf millimetres
Height of numerals and letters, h (see
150{3098-2) 255 3,5 5 7 10 14 20
Linp width for symbols, d’
: - - 0,25 0,35 0,5 0,7 1 1,4 2
Linp width for lettering, (h/10)
Height, H; 3,5 5 7 10 14 20 28
Height, H, (minimum)? 7,5 10,5 15 21 30 42 60
Heikht, H, 2 2,5 3,5 5 7 10 14
Lenjgth, [; 3 4,5 6 8,5 12 17 24
3 |H, depends dprthe number of lines of indication.
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Annex B
(normative)

Filter symbols for profile surface texture

Table B.1 — Symbols for filter association methods

Symbol Name ISO 16610 series designation ISO document

G Faussian FPLG ISO 16610-21

S bpline FPLS ISO 16610-22

RG Robust Gaussian FPRG ISO 16610-31

RS Robust spline FPRS ISO/TS 16610-32

SW bpline wavelet FPLWCS ISO 16610-29

cw Cubic wavelet FPLWCP [SO-16610-29

oD Dpening disc FPMOD [$016610-41

OH Dpening horizontal line segment | FPMOH ISO 16610-41

CD Closing disc FPMCD ISO 16610-41

CH Closing horizontal line segment |FPMCH 1SO 16610-41

AD Alternating series disc FPMAD ISO 16610-49
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Annex C
(normative)

Symbols for association methods and association elements

Table C.1 — Symbols for association methods

In dases where an association method and an association element are specified, the syn

Symbol Association method

TLS Total least square

LS Least square

Table C.2 — Symbols for association elements

Symbol Association elements
L Line
Pn Polynomial, n for the order
C Circle

hbol of the

assgpciation element shall be indicated directly after thesymbol of the association method without a
single blank character.
NOTE The F-operator consists of the association-and removal of the specified form element.
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Annex D
(informative)

Indications for unambiguous surface profile specification

D.1 Exar

nles of
SO+

R.n
=P

aramotor enecifications
er-spe

T IIT e T

Pre

See Figure D.1 for an example of a minimal indication for R-parameters with defined defaults

Table D.1 for explanation.

Figure D.

| — Minimal indication for an R-parameter with defined defaults by using all defay

Table D.1 — Explanation and valid defaults for the exatnple in Figure D.1

CTIITCO T OUITY

—/Rz 3,2

and

Its

Specification elements

Explanation

Profile surface texture requirement

Graphical symbol
No manufacturing requirements
Rz R-parameter: Rz
32 Tolerance limitazalue: 3,2 um, leads to the valid default settings (see

[SO 21920-3:2021, Table 3)

Defaults applicable to the example (see ISO 21920-3:2021
Tables 1 and 3)

Tolerance tlype Upper tolerance limit
Tolerance acceptance rule Timax
Profile S-filter type Gaussian

Profile S-fi]lter nesting index N

0,002 5 mm (requires a maximum sampling distance of 0,5 um)

Profile L-fi‘ter type Gaussian
Profile L-fifter nesting indexN;/ 0,8 mm
Section length I . 0,8 mm
Number of pections ngg 5
Evaluation Jlength [y 4,0 mm

Profile F-operator association method and
element

Association and removal of the specified form element with t

btal

least square

Profile F-operator nesting index

Not needed

Method of profile extraction

Mechanical profile

Other requirements (OR(n))

No other requirements are valid

Manufacturing process

No requirement

Surface lay and direction of lay

No requirement

Profile direction

Orthogonal to the surface lay

30
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See Figures D.2 and D.3 for an example of two equivalent ways to specify a minimal indication for
R-parameters without defined defaults and Table D.2 for explanation.

NOTE

NOT

—/Rk 0,3 / -0,25

Defaults are defined by the profile L-filter nesting index value N;_.

Figure D.2 — Minimal indication for an R-parameter without defined defaults by using all

defaults

E

Defaults are defined by the setting class.

Figure D.3 — Minimal indication for an R-parameter without defined.defaults by u

—/Rk 0,3 / Sc2

defaults

sing all

Table D.2 — Explanation and valid defaults for the examples in Figures D.2 and|D.3
Specification elements Explanation
Profile surface texture requirement
Graphical symbol
No manufacturing requirements
Rk R-parameteriRk
0,3 Toleraneelimit value: 0,3 pm
02k Prof_ile L-filter nesting index N;.: 0,25 mm, leads to the vjalid default
’ settings (see ISO 21920-3:2021, Table 2)
e Setting class: Sc2, leads to the valid default settings (see|ISO 21920-
3:2021, Table 2)
Defaults applicable to the example (see ISO 219203:2021,
Tables 1 and 2)
Tolg¢rance type Upper tolerance limit
Tolg¢rance acceptance rule Tmax
Praofile S-filter type Gaussian
Prdfile S-filter nestingindex N;g 0,002 5 mm (requires a maximum sampling distance of §,5 pm)
Prdfile L-filter type Robust Gaussian
Profile L-filter hesting index N, 0,25 mm
Evqluationlength I, 1,25 mm
Profile-F-operator association method and |Association and removal of the specified form element with total
elernrert teastsquare
Profile F-operator nesting index Not needed
Method of profile extraction Mechanical profile
Other requirements (OR(n)) No other requirements are valid
Manufacturing process No requirement
Surface lay and direction of lay No requirement
Profile direction Orthogonal to the surface lay
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See Figure D.4 for an example of a complete indication for evaluation length R-parameter by using no
default and Table D.3 for explanation.

ground |
—/ L Ra2T16% /S 00015 - RG 0,6 (15) LSC 25 / EP OR(1)

OR(1): Chromatic point sensor

Spof size & pm

Figure D.4 — Indication for an evaluation length R-parameter including all definable

specification elements by using no default
Table D.3 — Explanation for the example in Figure D.4
Spdcification elements Explanation
Profile surface texture requirement
Graphical symbol
Material shall be removed
L Tolerance type: lower tolerance limit
Ra R-parameter: Ra
2 Tolerance limit value: 2,0 um
T16 % Tolerance acceptance rule: 16:% tolerance acceptance rule
S Profile S-filter type: Spline
0,0015 Profilg S-fillter nesting{ndex N;;: 0,001 5 mm (requires a maximum
sampling distance of'0,3 pm)
RG Profile L-filter type! Robust Gaussian
0,6 Profile L-filternesting index N;.: 0,6 mm
(15) EvaluationHength /.;: 15 mm
LSC Assogiation and removal of a circle (C) with least square (LS)
25 Profile F-operator nesting index: circle-radius 25 mm
EP Method of profile extraction: electromagnetic profile
OR(1) Other requirements: chromatic point sensor, spot size 4 pm
ground Manufacturing process: grinding
J_ Surfacg lay and _direction .oflzfly: perpendicular to the direc_tiop, given
by the intersection plane indicator and the datum feature indicato}
—a Profile direction: parallel to the grinding direction
See Figurel D.5 for-an example of a complete indication for section length R-parameter by using no
default and Table’D.4 for explanation.
gr-nunrl — m

—/L Rz 5 Tmed / S 0,002 - RG 0,5 (1,5 x 10) LSP2 / EP OR(2)

OR(1): Chromatic point sensor

Spot size & pm

Figure D.5 — Indication for a section length R-parameter including all definable specification
elements by using no default
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Table D.4 — Explanation for the example in Figure D.5

Specification elements

Explanation

Profile surface texture requirement

Graphical symbol
Material shall be removed

L Tolerance type: lower tolerance limit

Rz R-parameter: Rz

5 Tolerance limit value: 5,0 um

Tmed Tolerance acceptance rule: median tolerance acceptance rule

S Profile S-filter type: Spline

0,002 Profilg S-fi!ter nesting index N;i: 0,002 mm (reqdires 3 maximum
sampling distance of 0,4 um)

RG Profile L-filter type: Robust Gaussian

0,5 Profile L-filter nesting index N;.: 0,5 mm
Section length [ : 1,5 mm

(1,9 x 10) Number of sections n..: 10
Resulting evaluation length k: 15 mm

LsH2 Association and removalof a-polynom, second order (P2) with least
square (LS)

EP Method of profile extfaction: electromagnetic profile
Other requirements: chromatic point sensor, spot size 4 pm.

OR{2) More than epe‘OR(n)-requirement is indicated

ground Manufactiring process: grinding

— _Surface lgy and dire_ctign oflay: parallel to the directi'on,_ biven by the

intersection plane indicator and the datum feature indi¢ator
Profile direction: perpendicular to the direction, given by the datum

feature indicator

See
low]

No
pro

Figures D.6 to D.9 for examples of a minimal indication for material ratio parameters
er tolerance limit) and Tables\D.5 to D.8 for explanation.

material ratio parameter’ is listed in ISO 21920-3:2021, Tables 3 to 6, so the setting ©
file L-filter nesting index N, value shall be specified.

7L Rmr(-0,5) 80 % / -0,8

[except the

lass or the

NOTE Theveference level 0 % is the highest point of the material ratio curve and need not be indicated (see
IS0 R1920-2):
Figure D.6 — Indication for an R-profile material ratio parameter with defined refer¢nce level
0%
33
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Table D.5 — Explanation for the example in Figure D.6

Specification elements

Explanation

Profile surface texture requirement

Graphical symbol
No manufacturing requirements
L Tolerance type: lower tolerance limit
Rmr(-0,5) R-parameter: Rmr(p, d ), with default p = 0 % (notindicated), d.=-0,5 pm
80 % Tolerance limit value: 80 %
0,8 Profile L-filter nesting index N;.:: 0,8 mm, leads to the valid default

Settings (see ISU 21920-3:202T, Table 2)

\—/L Rmr(5 %, -0,2) 70 % / Sc2

NOTE1 $eeISO 21920-2 for the specification of the reference level p in percentage of the material ratio curve.

NOTE 2  The d_ -value is negative if it is below the reference level p and positive if it is above the reference Jevel

p.

Figure I).7 — Indication for an R-profile material ratio parameter with a non-zero referende

Table D.6 — Explanation for the example'in Figure D.7

level

Specification elements

Explanation

Profile surface texture requirement

Graphical symbol
No manufacturing requirements
L Tolerance type: lower tolerance limit
Rmr(5 %, H0,2) R-parameter: Rmr(p,dJ),p=5 %, d.=-0,2 pm
70 % Tolerance limit value: 70 %
S¢2 Setting class: Sc2, leads to the valid default settings (see ISO 21920-

3:2021, Table 2)

Figure D.8 4—Indication for the R-profile inverse material ratio parameter

Table D.7 — Explanation for the example in Figure D.8

\—/L Rdc(60 %) 1,8 / -2,5

Sppcification elements

Explanation

Profile surface texture requirement

Graphical symbol
No manufacturing requirements
L Tolerance type: lower tolerance limit
Rdc(60 %) R-parameter: Rdc(p, q), with default p = 0 % (not indicated), g = 60 %
1,8 Tolerance limit value: 1,8 pm
25 Profile L-filter nesting index N;.: 2,5 mm, leads to the valid default
’ settings (see ISO 21920-3:2021, Table 2)
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\—/L Rdc(5 %, 40 %) 15 / -0,8

Figure D.9 — Indication for the R-profile section height difference parameter

Table D.8 — Explanation for the example in Figure D.9

Specification elements

Explanation

Profile surface texture requirement

Grapnlcal Sympol

No manufacturing requirements

L Tolerance type: lower tolerance limit

Rd4(5 %, 40 %) R-parameter: Rdc(p, q),p =5 %, q=40%

1,5 Tolerance limit value: 1,5 um

0,8 Profile L-filter nesting index N;.: 0,8 muy;leads to the vhlid default

settings (see ISO 21920-3:2021, Table 2)

See|Figures D.10 to D.13 for examples of an indication for material ratio parameters using no default

and Tables D.9 to D.12 for explanation.

—

—/ L Rmr(-0,5) 80 % T16% / S 0,008 - RG 0;241,2) LSP2 / EP OR(1)

OR(1): Profilelextraction from CSI areal primary surface

NOTE The reference level 0 % is the highest point affhe material ratio curve and need not be indicated (see

1SO R1920-2).

Figure D.10 — Indication for an R-profilesmaterial ratio parameter with defined reference level

Table D.9 — Explanation for the example in Figure D.10

0 &by using no default

Specification elements

Explanation

Profile surface texture requirement

Graphical symbol
Material shall be removed
L Tolerance type: lower tolerance limit
Rmfr(-0,5) R-parameter: Rmr(p, d_), with default p = 0 % (notindicated),d.=-0,5 um
80 Yo Tolerance limit value: 80 %
T14 % Tolerance acceptance rule: 16 % tolerance acceptance rule
S Profile S-filter type: Spline
Profile S-filter nesting index N, 0,008 mm (requires a maximum
0,008 : X is
sampling distance of 1,5 pm)
RG Profile L-filter type: Robust Gaussian
0,2 Profile L-filter nesting index N;.: 0,2 mm
(1,2) Evaluation length /,: 1,2 mm
Association and removal of a polynom, second order (P2) with least
LSP2
square (LS)
EP Method of profile extraction: electromagnetic profile
OR(1) Other requirements: profile extraction from CSI areal primary surface

I

Profile direction: parallel to the predominant direction

© IS0 2021 - All rights reserved
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NOTE 1

NOTE 2
c-value.

—/L Rmr(5 %, -1,5) 75 % T16% / S 0,0015 - RG 0,5 (8) LSP2 / EP OR(1)

OR(1): Profile extraction from CSI areal primary surface

Figure D.11 — Indication for an R-profile material ratio parameter by using no default

Table D.10 — Explanation for the example in Figure D.11

See ISO 21920-2 for the specification of the reference level in percentage of the material ratio curve.

The c-value is negative if it is below the reference c-value and positive if it is above the reference

Specification elements

Explanation

Profile surface texture requirement

Graphical symbol
Material shall be removed
L Tolerance type: lower tolerance limit
Rmr(5 %, 41,5) R-parameter: Rmr(p, dJ),p=5 %, d. = z1;5m
75 % Tolerance limit value: 75 %
T16 % Tolerance acceptance rule: 16 % tgolerance acceptance rule
S Profile S-filter type: Spline
0,001 5 Profile. S-fil'ter nesting index N;;: 0,001 5 mm (requires a maxinjum
sampling distance of 0,3’um)
RG Profile L-filter type: Robust Gaussian
0,5 Profile L-filter nésting index N;.: 0,5 mm
8) Evaluation length /,: 8 mm
LSP?2 Associationand removal of a polynom, second order (P2) with I¢ast
square((LS)
EP Method of profile extraction: electromagnetic profile
OR(1) Other requirements: profile extraction from CSI areal primary surface
—a Profile direction: parallel to the predominant direction
6/L Rdc(#5\%) 2,5 T16% / S 0,004 - RG 0,6 (15) LSP2 / EP OR(1)
OR(1): Chromatic point sensor
Spof size 5 pm
Figure D.12 —Indication for the R-profile inverse material ratio parameter by using no default

Table D.11 — Explanation for the example in Figure D.12

Specification elements

Explanation

Profile surface texture requirement

Graphical symbol
Material shall be removed
L Tolerance type: lower tolerance limit
Rdc(75 %) R-parameter: Rdc(p, q), with default p = 0 % (not indicated), g =75 %
2,5 Tolerance limit value: 2,5 pm
T16 % Tolerance acceptance rule: 16 % tolerance acceptance rule
S Profile S-filter type: Spline
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Table D.11 (continued)

Specification elements

Explanation

Profile S-filter nesting index N;:: 0,004 mm (requires a maximum

0,004 sampling distance of 0,8 pm)

RG Profile L-filter type: Robust Gaussian

0,6 Profile L-filter nesting index N;.: 0,6 mm

(15) Evaluation length /.: 15 mm

LSP2 Association and removal of a polynom, second order (P2) with least
square (L.S)

EP Method of profile extraction: electromagnetic profile

OR(1) Other requirements: chromatic point sensor, spot,size 5 ym

Profile direction: parallel to the predominant direction

<y

—/ L Rdc(5 %, 30 %) 1,5 Tmed / S 0,0015 - RG 0,6 (5) LSP2 /-EP”OR(1)

Table D.12 — Explanation for the example in Figure D.13

OR(1): Chromatic point sensor

Spot size 2 ym

Figure D.13 — Indication for the R-profile section height‘difference parameter by using no

default

Specification elements

Explanation

Profilesurface texture requirement

Graphical symbol
Material shall be removed
L Tolerance type: lower tolerance limit
Rdq(5 %, 30 %) R-parameter: Rdc(p, q),p=5 %, q=30%
1,5 Tolerance limit value: 1,5 um
Tmed Tolerance acceptance rule: median tolerance acceptance rule
S Profile S-filter type: Spline
Profile S-filter nesting index N;;: 0,001 5 mm (requires 3 maximum
0,0p15 - . is
sampling distance of 0,3 pm)
RG Profile L-filter type: Robust Gaussian
0,6 Profile L-filter nesting index N;.: 0,6 mm
(5) Evaluation length /.;: 5 mm
Association and removal of a polynom, second order (P2) with least
LSH2
square (LS)
EP Method of profile extraction: electromagnetic profile
OR(1) Other requirements: chromatic point sensor, spot size 2 pm

I

Profile direction: parallel to the predominant direction

D.2 Examples of W-parameter specifications

See Figure D.14 for an example of a minimal indication for W-parameters and Table D.13 for explanation.

No W-parameter is listed in ISO 21920-3:2021, Tables 3 to 6, so the setting class or the profile S-filter
nesting index value N, shall be specified.

© IS0 2021 - All rights reserved
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—/Wa15 7/ 08-

Figure D.14 — Minimal indication for a W-parameter by using all defaults

Table D.13 — Explanation and valid defaults for the example in Figure D.14

Specification elements

Explanation

Profile surface texture requirement

Graphical symbot
No manufacturing requirements
Wa W-parameter: Wa
1,5 Tolerance limit value: 1,5 pum
0,8 Profile S-filter nesting index N;.: 0,8 mm, leads teythe valid defpult

settings (see [SO 21920-3:2021, Table 2)

Defaults applicable to the example (se€ ISO 21920-3:2021,
Tables 1 and 2)

element

Tolerance type Upper tolerance limit

Tolerance dcceptance rule Tmax

Profile S-filter type Gaussian

Evaluation Jength I, 4,0 mm

Profile F-operator association method and|Association and removal.of the specified form element with ttal

least square

Method of profile extraction

Mechanical profile

Other requ

rements (OR(n))

No other requirements are valid

Manufactu

ing process

No requirement

Surface lay

and direction of lay

No requirement

Profile dirg

ction

Orthegonal to the surface lay

See Figure|
default and

Figure D.15'— Indication for an evaluation length W-parameter by using no default

Table D.14 for explanation.

D.15 for an example of a complete indication for evaluation length W-parameter by using no

—/L Wk6-T16% / RG 1,2- (10,5) LSC &5 / EP OR(1)

Table D.14 — Explanation for the example in Figure D.15

OR(1): Chromatic point sensor

Spot size & pm

Sp

ecification elements

Explanation

Graphical symbol

Profile surface texture requirement

Material shall be removed

L Tolerance type: lower tolerance limit

Wt W-parameter: Wt

6 Tolerance limit value: 6,0 um

T16 % Tolerance acceptance rule: 16 % tolerance acceptance rule

RG Profile S-filter type: Robust Gaussian

1,2 Profile S-filter nesting index N;.: 1,2 mm
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