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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

elect

The

desc
diffe
editd

rotechnical standardization.

Fibed in the ISO/IEC Directives, Part 1. In particular,
Fent types of ISO documents should be noted. This document was drafted in acéorda
rial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Htenance are

eded for the
ce with the

Attention is drawn to the possibility that some of the elements of this documérntmay be the subject of

patel

any |
on th

Any
cons

For

expr
Worl
iso/f

it rights. ISO shall not be held responsible for identifying any or all such patent right
atent rights identified during the development of the document willbe in the Introdu
e [SO list of patent declarations received (see www.iso.org/patents);

frade name used in this document is information given for the-éonvenience of users 4
[itute an endorsement.

in explanation of the voluntary nature of standards;, the meaning of ISO specifig
pssions related to conformity assessment, as well ‘as’information about ISO's adhel
d Trade Organization (WTO) principles in the Techinical Barriers to Trade (TBT) see wj
breword.html.

This

speci
Tech
acco

Any

document was prepared by Technical Committee ISO/TC 213, Dimensional and geomet
fications and verification, in collaborationywith the European Committee for Standardij
hical Committee CEN/TC 290, Dimensional and geometrical product specification and ve
‘dance with the Agreement on techfiical cooperation between ISO and CEN (Vienna Ag

feedback or questions on this document should be directed to the user’s national stand

complete listing of these bodies.€an be found at www.iso.org/members.html.

s. Details of
ction and/or

nd does not

terms and
ence to the

Ww.iso.org/

rical product
ation (CEN)
rification, in
reement).

ards body. A

© ISO

2020 - All rights reserved


https://www.iso.org/directives-and-policies.html
https://www.iso.org/iso-standards-and-patents.html
https://www.iso.org/foreword-supplementary-information.html
https://www.iso.org/foreword-supplementary-information.html
https://www.iso.org/members.html
https://standardsiso.com/api/?name=8c884c744dc7818cc2653d1135e57252

IS0 21204:2020(E)

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 links A, B and C of the chains of standards on form,

orientation

and location, see Annex D.

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 specifications made in accordance with this
document, unless otherwise stated.
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drawings, the ideal geometric shape of the workpiece is represented without any devia
feral, without consideration of the states of the transitions between adjacent, int

rticular states of transition features need to be indicated. ISO 13715 provides‘the too

ature is important for functional reasons. Therefore, this document provides a set of
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T — Most specification illustrations in this document show edges'drawn as sharp cor
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e meaning of the indications. In a computer aided desigh(CAD) system, the trans
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Geometrical product specifications (GPS) — Transition
specification

1 Scope

This document defines a number of specification operators for the specification of extended edge
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Ttiom features betweer features. Al €dge tralsition feature s arm mtegral featur
hdjacent integral features. The extended edge transition feature includes portionsyof
res. All these specifications apply to any line in a defined direction in the extendéd €dg
re. This document also defines the specification modifiers and the drawing.indicati
ition specifications.

broportions and dimensions of the graphical symbols to be used are alsa specified.

pecifications defined in this document are suitable for relatively simple edge transitiqg
bxample ensuring assembly without interference. For more*complex functions,
hncing offers more precise tools.

document is by intention limited to only edge transition features between two planes §
nder and a plane nominally perpendicular to it.

x A gives the first approach for an algorithm to ideftify toleranced features and adjace
pns. This algorithm is subject to change as more‘experience is gathered.

document provides a set of tools to express-several transition specifications. It does
nformation on the relationship between-a function or a use and a transition specificat

1  Corners (the transition between-three or more features) are not edge transition feaf
quently not covered by this document.

2 Anedge transition featuré.exists between two single features. A defined edge transition
ed nominal shape and is not/Sharp (r = 0).

Normative references

following docdménts are referred to in the text in such a way that some or all of t
Fitutes requirements of this document. For dated references, only the edition cited
ted references, the latest edition of the referenced document (including any amendme

101:2017, Geometrical product specifications (GPS) — Geometrical tolerancing — Tolera
tation, location and run-out
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3 Terms and definitions

For the purposes of this document, the following terms and definitions apply.

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

— 1
|
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transition feature
single integral feature connecting two or more adjacent integral surfaces

Note 1 to entry: A single integral feature connecting three or more adjacent integral surfaces (corner) is not
covered in this document.

3.2

edge transition feature
single integral feature connecting two adjacent integral surfaces

3.3

extended transition feature

collected i
adjacent fea

3.3.1

extended e
collected intf
adjacent fea

3.3.1.1
extended e

i)

egral surface including a transition feature and specified contiguous portiens o
fures

fge transition feature
egral surface including an edge transition feature and specified contiguéus portions ¢
fures

flge transition section

line resulting from the intersection of an extended edge transition feature with a specified plane

3.4
transition {
GPS require

3.5
reference p
line segmen,

3.6
adjacent re
straight ling

Note 1 to ent

3.7
separation
point separs

3.8

specificatid
intersection
plane defing

pecification
ment applied to an extended transition feature

ortion
L in an adjacent feature beyond the exténded edge transition section

ference section
associated to a reference portion

'y: An adjacent reference §ection is used as a datum in a transition specification.

point
ting the search areas for finding the ends of the adjacent features

n origin
point’between two straight lines established from the adjacent surfaces in an interse
ddn a specified direction

f the

f the

ction

Note 1 to entry: See Figure A.4.

39

specification direction
direction in which one of the distances defining the toleranced feature and the reference portion applies

4 Basic concepts

An edge transition feature is an areal feature.

Specifications for edge transition features according to this document specify either extended edge
transition sections defined in a specified set of intersection planes, where the specification for each

© IS0 2020 - All rights reserved
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section is independent of the other sections, or collections of such sections, for example a requirement

that

the radius shall be consistent along the edge transition feature.

By default, transition specifications apply to all extended edge transition sections along the extended
edge transition feature.

Figure 1 shows the case where the two adjacent features are planes. The intersection planes that defines
the toleranced features are in theoretically exact relationships to the situation feature (straightline) of the
collection of associated features adjacent to the edge transition feature. The associations are performed
individually to each adjacent feature with the total least squares (Gaussian) criterion. The intersection
planes are perpendicular to the intersection straight line between the two associated planes.

The

Key

U s W N

Figire 1 — Intersection planes.defining the toleranced features for an edge transiti

Figufe 2 shows the case€where one adjacent feature is a plane and the other is a cylinder.
the gssociations are gerformed simultaneously to the two adjacent features with the cor
the associated features are perpendicular to each other, like a common datum, but with th
squafes (Gaussian) criterion. The intersection plane contains the axis of the associated cyl

also

llength of the toleranced extended edge transition feature is limited as proposed in A:3

1 L3
g

mominally flat real features adjacent to the edge transitien feature
tal least squares (Gaussian) planes associated to-lindependently
intersection straight line between 2
ne of the infinite set of intersection planes‘perpendicular to 3
ne of the infinite set of line profiles containing a toleranced extended edge transition section

between two planar features

by definitigh perpendicular to the associated plane.

pn feature

In this case
straint that
e total least
inder and is
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nominal
nominal
total lead
axis of 3
one of th

N U1 A W N

one of th

Figure 2 —

The figures
partitioning

The extent
of the work
reference sd

Figure 12 b}

If the inters|
a suitable s
parameters

y flat real feature adjacent to the edge transition feature
v cylindrical real feature adjacent to the edge transition feature
t squares (Gaussian) cylinder associated to 2

e infinite set of intersection half planes including 4

e infinite set of line profiles containing a toleranced extended edge‘transition section

- Intersection planes defining the toleranced features for an edge transition feat]
between a planar feature and a cylindrical feature

of the extended edge transition feature(s illustrated in Annex A.

bf the reference portions is limited.as proposed in A.3. This means that the real su
piece beyond this extent does not'influence the location and orientation for the adj
ctions and that material constraints only apply within the defined extent, see, for exal

ection between the intersection plane and the adjacent feature is not nominally stra
hape, for example @ ¢ircle, shall be associated instead with the relevant shape and
being variable inrthe association, see A.1.

Adjacent re

Annex B shows$*an example of approximately equivalent specification of an extended edge trans

feature usi

erence sectiQhs’are associated to the reference portions of the adjacent features usi

rllfe L2

L2 norm with the consttraint outside the material, except for least material boundaries, where t
norm with the constraint inside the material is used.

ure

given in Clauses 6 to 9 are not intended“to describe the partition. The process of the

rface
hcent
mple,

where the material constraint does not apply beyond the extent of the reference portion.

ight,
size

the

ition

a-geometrical specification.

5 General indication rules

5.1 Symbols

The basic transition specification symbol is shown in Figure 3. The reference line of the symbol shall
always be indicated horizontally on the drawing, as shown in Figure 3.

© IS0 2020 - All rights reserved
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Figure 3 — Basic transition specification indicator

A leader line shall be used to connect the basic symbol to the toleranced feature, see Figure 4. The
leader line shall be terminated (using an arrow or a dot) according to the rules specified in ISO 1101.

The dimensions of the transition specification indicator shall be as'shown in Annex C. The

/s

N

Figure 4 — Transition specification indicator with'leader line

description

for epch symbol used in transition specifications and the clauseywhere they are defined are shown in

Tablé¢ 1.

Table 1 — Symbols for transition specification indications and their meaning

Letter Description Clause
C chamfer 71

CF chamfer of consistent (fixed) dimensions 7.3

CL chamfer least materidl.boundary 7.5,7.8
CM chamfer maximum.material boundary 7.4,7.8
D extent of the toleranced feature from the specification origin|10.2

E ellipse 8.1

EF ellipseloficonsistent (fixed) dimensions 8.3

EL ellipse least material boundary 8.5,8.8
EM elipse maximum material boundary 8.4,8.8
P fixed profile defined by CAD 9.1
PL profile defined by CAD least material boundary 9.3
PM profile defined by CAD maximum material boundary 9.2
R radius 6.1
RF radius of consistent (fixed) value 6.3
RL radius least material boundary 6.5,6.8
RM radius maximum material boundary 6.4, 6.8
T (profile) tolerance value 6,7,8,9
Uz (profile) tolerance zone offset 104

5.2 Indications using the transition specification symbol

5.2.1 General

A transition specification may be indicated in a side view directly on an edge, if the transition feature is
not modelled, see Figure 5 a) and b), or on the transition feature itself, see Figure 5 c) and d).

© IS0 2020 - All rights reserved
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ﬁ R2 T0,1 R2 T0,1 ﬁ

b)
05-0,7 x 45°

ﬁ C 70,1
—N

5.2.2 Ind

A transition|
is not modd
indication if

) d)

Figure 5 — Side view indications using the transition specification symbol

cations in face view

specification may be indicated in a face view directly-oir an edge, if the transition feg
lled, see Figure 6 a), or on the transition feature itself, see Figure 6 b). In this case
| the upper indication area applies to the feature inface view (the plane in Figure 6).

0,5 x 30° 0,5 x 30°

Q.

a) T

5.2.3 Ind

A transition
modelled, sd

€701 C 70,

ransition feature not modelled b) Transition feature modelled

Figure 6 — Faceview indications using the transition specification symbol

cations.in 3D

spedification may be indicated in 3D directly on an edge, if the transition feature i

hiture

, the

5 not

e’kigure 7 a), or on the transition feature itself, see Figure 7 b).

a) Transition not modelled

05 X 30

05
' 300
C 1o,

C T0'1

b) Transition modelled

Figure 7 — 3D indications using the transition specification symbol
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The leader line of a transition specification indicated on a modelled transition feature shall terminate
in the middle part of the modelled transition feature, clearly separated from its transition points to the
two adjacent features.

A transition specification on one or both transition points on a modelled chamfer may only be
specified with a transition specification (defined according to this standard or undefined according
to ISO 13715) if the surface of the chamfer is specified by other means, for example a surface or line
profile specification according to ISO 1101.

5.3 Indication areas around the transition specification symbol

Lettgr symbols, numbers that indicate the nominal profile and the tolerance values and other symbols
shall|be indicated in five areas around the transition specification symbol, see Figure 8. Hdications in
the centre area apply to the transition feature in general or symmetrically. Indicationsin the upper and
lowef areas apply to the adjacent feature or in the direction of the adjacent feature.on the pame side of
the terminator of the leader line, see Figure 8. These rules also apply in 3D. Forrindications |n face view,
the indications in the upper areas refer to the adjacent feature in face viewsand the indicgtions in the
lowef areas refer to the other adjacent feature.

CAD[systems shall be able to adjust the indications, as the view is rotated.

Key
dentre indication area

Upper main indication area

lower main indication area

Upper primary referencé Section indication area (see 10.5)

lower primary referénce section indication area (see 10.5)

ddjacent featuredhat’indications in 2 and 4 refer to

N O U W

ddjacent feature that indications in 3 and 5 refer to

Figure 8 — Indication areas around the transition specification symbol

When there 1s more than one string of information in a main indication area, they shall be separated by
a space, see, for example, Figure 9.

Strings of information belonging together and given in more than one line shall be left aligned under
each other, see, for example, Figure 42.

6 Circular edge transition feature indications

6.1 Fixed radius profile specification

When the nominal profile of the edge transition section is circular with a fixed radius, with its centre
located to ensure continuity with the adjacent features, and the specification requires the extended

© IS0 2020 - All rights reserved 7
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edge transition section to be within a tolerance zone of a defined width, the indication shall follow the
template in Figure 9.

ﬁ R2 T0,1

Figure 9 — Radius profile specification

The meanin|
the toleranc

real wor
adjacent

1

2

3 toleranc
R nominal
T

toleranc

6.2 Variapble radius profile specification

When the n

a range, wit
requires thd

o of the indication in Figure 9 is that the radius of the nominal profile is 2 and the wid
e zone is 0,1. The tolerance zone is symmetrical around the nominal profile, se€ Figurg

kpiece/skin model

reference sections (L2 norm outside the tnaterial)
b Zone

radius of the transition profile

 value for the transition tolerance

Figure 10 — Telerance zone defined by the specification in Figure 9

bminalprofile of the edge transition section is circular, with a radius of any value w
h its eentre located to ensure continuity with the adjacent features, and the specific
eéxtended edge transition section to be within a tolerance zone of a defined width ar

th of

1 10.

ithin
htion
pund

the actual radius;exterdedby straighttimes; themdicatiomrshattfohtowome of the temptates i Figare 11.

ﬁ R1-3 T0,1 ﬁ R2:1 70,1

a) b)

Figure 11 — Variable radius profile specification
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The meaning of the indication in Figure 11 is that the radius of the nominal profile in each cross section
may be any value between 1 and 3 and the width of the tolerance zone is 0,1. The tolerance zone is
symmetrical around the actual profile radius, see Figure 12.

a) Minimum radius b) Mdximum radius
Key
1  1eal workpiece/skin model
2 3djacent reference sections (L2 norm outside the material)
3 lerance zone
T lerance value for the transition tolerance

Figure 12 — Tolerance zone defined by the specification in Figure 11

6.3 | Consistent radius profile specification

Whep the nominal profile of the edge transition section is circular, with a radius of any yalue within
a rarge, with its centre located to ensure continuity with the adjacent features, and the gpecification
requjres the extended edge transition section to be within a tolerance zone of a defined wjidth around
the gctual radius and with the.additional requirement that the radius shall be the same [for all cross
sectipns of the edge transition’feature, the indication shall follow one of the templates in Figure 13.

gure 13
ﬁ RF1-3 T0,1 ﬁ RF2#1 T0

—_

) b)
45 B3

Figure 13 — Consistent radius profile specification

The meaning of the indication in Figure 13 is that the radius of the nominal profile may be any value
between 1 and 3, but shall be the same (fixed) value for all cross sections of the transition. The width
of the tolerance zone is 0,1. The tolerance zone is symmetrical around the actual profile radius, see

Figure 12.

NOTE The difference between the specifications in Figure 11 and Figure 13 is that the specification in
Figure 11 allows the radius in each cross section to be any value within the specified range, independent of the
other cross sections, whereas the specification in Figure 13 requires all cross sections to have the same unique
value from within the specified range.

© IS0 2020 - All rights reserved 9
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6.4 Maximum material radius boundary specification

When the extended edge transition section is contained by a maximum material circular boundary of a
defined radius, extended by straight lines, the indication shall follow the template in Figure 14.

ﬁ RM3

Figure 14 — Maximum material radius boundary specification

The meaning of the indication in Figure 14 is that the extended edge transition section shall be
contained by a maximum material circular boundary of radius 3, extended by straightfdines, continuous
with the adjpcent reference sections, see Figure 15.

NOTE This is a one-sided tolerance that does not constrain the edge transition featute in the least maferial
direction.

a) External transition b) Internal transition
Key
1 real workpiece/skin model
2 adjacent|reference section$<(L2 norm outside the material)
3 limiting maximum matérial boundary
4 material[side

Figure 15 —Limiting maximum material boundary defined by the specification in Figure|14

6.5 Least material radius boundary specification

When the extended edge transition section contains a least material circular boundary of a defined
radius, extended by straight lines, the indication shall follow the template in Figure 16.

ﬁ RL3

Figure 16 — Least material radius boundary specification

10 © IS0 2020 - All rights reserved


https://standardsiso.com/api/?name=8c884c744dc7818cc2653d1135e57252

IS0 21204:2020(E)

The meaning of the indication in Figure 16 is that the edge transition section shall contain a least
material circular boundary of radius 3, extended by straight lines, continuous with the adjacent
reference sections, see Figure 17.

NOTE This is a one-sided tolerance that does not constrain the edge transition feature in the maximum

material direction.
1 2 4
e N\, 3
& &
/

72 J/ "
2
N

4

a) External transition b)cInternal transition
Key
1 1teal workpiece/skin model
2 g4djacent reference sections (L2 norm inside the material)
3 ljmiting least material boundary
4 aterial side

Figure 17 — Limiting least material boeundary defined by the specification in Figure 16

6.6 | Maximum material radius boundary with profile specification

Wheh the extended edge transition section is contained by a maximum material circular poundary of
a deflined radius, extended by straight lines, and the extended edge transition section is refjuired to be
with|n a tolerance zone of-a defined width inside the extended circular boundary, the indjcation shall

follow the template in Figure 18.
ﬁ RM3 T0,5

Figure 18 — Maximum material radius boundary with profile specification

The meaning of the indication in Figure 18 is that the extended edge transition section shall be
contained by a maximum material circular boundary of radius 3, extended by straight lines, continuous
with the adjacent reference sections, and the extended edge transition section shall be within a 0,5-
wide tolerance zone inside the extended circular boundary, see Figure 19.

© IS0 2020 - All rights reserved 11
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Figure 19

a) External transition b) Internal transition

kpiece/skin model

adjacent|reference sections (L2 norm outside the material)

maximum material boundary
erial limit of the tolerance zone
side

b value for the transition tolerance

6.7 Leastmaterial radius boundary with profilé‘specification

When the e
radius, exte

ktended edge transition section contains a least material circular boundary of a de
hded by straight lines, and the extended edge transition section is required to be wit

tolerance zdne of a defined width outside the'éxtended circular boundary, the indication shall f
the templatg¢ in Figure 20.

The meanin|

ﬁ RL3 T0,5

Figure 20 — Least material radius boundary with profile specification

g'of the indication in Figure 20 is that the extended edge transition section shall cont

— Limiting boundary and tolerance zone defined by the specification in Figure (18

fined
hin a
llow

ain a

least material circular boundary of radius 3, extended by straight lines, continuous with the adjacent
reference sections and the extended edge transition section shall be within a 0,5-wide tolerance zone
outside the extended circular boundary, see Figure 21.

12
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a) External transition b) Internal transition

Key

leal workpiece/skin model

ddjacent reference sections (L2 norm inside the material)
limiting least material boundary

aximum material limit of the tolerance zone

aterial side

- Ul A W N

lerance value for the transition tolerance
Figure 21 — Limiting boundary and tolerance zone defined by the specification in Figure 20

6.8 | Combined maximum material and least material radius boundary specifi¢ation

Wheh the extended edge transition section'is contained by a maximum material circular poundary of
a deflined radius and contains a least material circular boundary of a defined radius, both pxtended by
straight lines, the indication shall follow the template in Figure 22.

ﬁ RM3 RLS

RM3 RL1

a) Extérnal transition feature b) Internal transition feature

Figuré 22 — Combined maximum material and least material radius boundary spegification

The meaning of the indication in Figure 22 a) is that the external edge transition feature shall be
contained by a maximum material circular boundary of radius 3 and that the external edge transition
feature shall contain a least material circular boundary of radius 5, both extended by straight lines, see

Figure 23 a).

The meaning of the indication in Figure 22 b) is that the internal edge transition feature shall be
contained by a maximum material circular boundary of radius 3 and that the internal edge transition
feature shall contain a least material circular boundary of radius 1, both extended by straight lines, see

Figure 23 b).
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a) External transition b) Internal transition

real workpiece/skin model
adjacent|outside reference sections (L2 norm outside the material)
adjacent|inside reference sections (L2 norm inside the material)

1
2
3
4  maximuin material boundary
5 least material boundary

6

material|side

Figure 23 — Limiting boundaries defined by the’specification in Figure 22

7 Chamfer edge transition feature indications

7.1 Fixed chamfer profile specification

When the nominal profile of the extended edge transition section is a chamfer with fixed norinal
geometry amnd the specification requires:the extended edge transition section to be within a toleitance
zone of a defined width around thenominal geometry, the indication shall follow the templafte in
Figure 24 a)| Figure 26 a) or Figure 28 a).

0,5 X 30° 05

S =
N g

4

a) Specification b) Nominal geometry

Figure 24 — Chamfer defined by a fixed nominal distance and a fixed nominal angle to the
adjacent feature on one side of the edge transition feature with profile specification

The meaning of the indication in Figure 24 a) is that the nominal profile is a chamfer because of the
indicated C. The indication 0,5 x 30° defining the nominal dimensions of the chamfer applies to the
same side of the edge transition feature as the indication is relative to the transition specification

14 © IS0 2020 - All rights reserved
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symbol. Because the indication here is above the C indication, it applies in the direction to the left of the
arrowhead as shown in Figure 24 b). The indication T0,1 in Figure 24 a) defines a tolerance zone with
a width of 0,1. The tolerance zone is symmetrical around the nominal profile. The resulting tolerance
zone is shown in Figure 25.

Key

1  1eal workpiece/skin model

2 ddjacent reference sections (L2 norm outside the material)
3 folerance zone

4  dpecification origin, see A.2.2 (intersection of 2)

5 aterial side

T lerance value for the transition tolerance

Figure 25 — Tolerance zone defined by the specification in Figure 24 a)

0,5

ﬁ € T0,1
60°

a) Specification b) Nominal geometry

Figure 26 — Chamfer defined by a fixed nominal distance on one side of the edge transition
feature and a fixed nominal angle to the adjacent feature on the other side of the edge
transition feature with profile specification

The meaning of the indication in Figure 26 a) is that the nominal profile is a chamfer because of the
indicated C. The indications 0,5 and 60° defining the nominal dimensions of the chamfer apply to the
respective sides of the edge transition feature as each indication is shown relative to the transition
specification symbol. Because the 0,5 indication is above the C indication, it applies in the direction to
the left of (above) the arrowhead, as shown in Figure 26 b). Because the 60° indication is below the C
indication, it applies in the direction to the right of (below) the arrowhead, as shown in Figure 26 b).
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The indication T0,1 in Figure 26 a) defines a tolerance zone with a width of 0,1. The tolerance zone is

symmetrica

Key

1 real wor
2 adjacent
3  toleranc
4 specifica
5  material
T  toleranc

| around the nominal profile. The resulting tolerance zone is shown in Figure 27.

2 05

kpiece/skin model

reference sections (L2 norm outside the material)
P Zone

tion origin, see A.2.2 (intersection of 2)

side

b value for the transition tolerance

Figure 27 — Tolerance zone defined by:-the specification in Figure 26 a)

NOTE The meaning of the specifications in Figlive 24 a) and Figure 26 a) are slightly different, becaus

adjacent feat

ires are never exactly perpendicular o each other.

Figure 28 — Chamfer defined by two fixed nominal distances with profile specification

0,5
' 0,5
ﬁ C 704 o
0,3
m
Y
a) Specification b) Nominal geometry

e the

The meaning of the indication in Figure 28 a) is that the nominal profile is a chamfer because of the
indicated C. The indications 0,5 and 0,3 defining the nominal dimensions of the chamfer apply to the
respective sides of the edge transition feature as each indication is shown relative to the transition
specification symbol, see Figure 8. The indication T0,1 in Figure 28 a) defines a tolerance zone with
a width of 0,1. The tolerance zone is symmetrical around the nominal profile. The resulting tolerance
zone is shown in Figure 29.

16
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1  1eal workpiece/skin model

2 g4djacent reference sections (L2 norm outside the material)
3  folerance zone

4  dpecification origin, see A.2.2 (intersection of 2)

5 aterial side

T lerance value for the transition tolerance

Figure 29 — Tolerance zone defined by the specification in Figure 28 a)

7.2 | Variable chamfer profile specification

When the nominal profile of extended. edge transition section is a chamfer with one or bpth nominal
dimgnsions allowed to vary within afange, and the specification requires the extended edge transition
sectipn to be within a tolerance, zone of a defined width around the actual chamfer gdometry, the
indigation shall follow one of thestemplates in Figure 30, Figure 31 or Figure 32.

0,5-0,7 x 30° 0,6£0,1 x 3p°

ﬁ C 70,1 ﬁ € 0,1

a) b)

Figure 30 — Chamfer defined by a variable nominal distance and a fixed nominal angle to the
adjacent feature on one side of the edge transition feature with profile specification

The meaning of the indication in Figure 30 is similar to that in Figure 24 a), except the 0,5 distance in
Figure 24 b) is allowed to vary between 0,5 and 0,7.
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0,5 0,5

ﬁ C T0.1 ﬁ C 70,1
55°-65° 60°15°

a) b)

Figure 31 — Chamfer defined by a fixed nominal distance on one side of the edge transition
featurefand a variable nominal angle to the adjacent feature on the other side of the edgpe
transition feature with profile specification

The meaning of the indication in Figure 31 is similar to that in Figure 26 a), except the"60° angle in
Figure 26 b)|is allowed to vary between 55° and 65°.

0,5-0,7 0,6+0,1

ﬁ C 70,1 ﬁ C 70,1
03-05 0,401

a) b)
Figure 32 — Chamfer defined by two variable nominal distances with profile specification

The meaninjg of the indication in Figure 32 is similar to that in Figure 28 a), except the 0,5 distance in
Figure 28 b) is allowed to vary between 0,5 and 0,7 and the 0,3 distance in Figure 28 b) is allowgd to
vary betweg¢n 0,3 and 0,5.

7.3 Consistent chamfer profile Specification

When the n¢gminal profile of the eéxtended edge transition section is a chamfer with one or both norpinal
dimensions pllowed to vary within a range, and the specification requires the extended edge trangition
section to HYe within a tolerance zone of a defined width around the actual chamfer geometry, [with
the additional requirement.that the chamfer dimensions shall be the same for all cross sections qf the
transition fgature, the indication shall follow one of the templates in Figure 33.

0,5-0,7 x 30° 0,6x0,1 x 30°

/% CF T0,1 ﬁ CF T0,1

a) b)

Figure 33 — Consistent chamfer profile specification
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The meaning of the indication in Figure 33 is that the nominal dimensions of the chamfer
described for Figure 30, but have to be the same (fixed) values for all cross sections of th

may vary as
e transition.

The width of the tolerance zone is 0,1. The tolerance zone is symmetrical around the actual chamfer.

NOTE The difference between the specifications in Figure 30 and Figure 33 is that the sp

ecification in

Figure 30 allows the chamfer in each cross section to be any set of values within the specified range, independent

of the other cross sections, whereas the specification in Figure 33 requires all cross sections to h
unique set of chamfer values from within the specified range.

7.4 Maximum material chamfer boundary specification

Whej
dimgnsions, the indication shall follow the template in Figure 34.

0,5 x 30°

ﬁcm

Figure 34 — Chamfer maximum material beufidary specification

The dimensions of the nominal chamfer can be defined. inh any of the ways shown in H
Figute 26 a) or Figure 28 a).

The meaning of the indication in Figure 34 is that the extended edge transition sect
contjined by a maximum material chamfer boundary with nominal dimensions as shown

b), sge Figure 35.

NOTH This is a one-sided tolerance that\dees not constrain the edge transition feature in the |
direcfion.

ave the same

ary of fixed

igure 24 a),

on shall be
in Figure 24

east material
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30°

/
300

\w
/
7

a) External chamfer b) Internal chanifer

real workpiece/skin model

adjacent|reference sections (L2 norm outside the material)

1

2

3 limiting maximum material boundary

4  specificaftion origin, see A.2.2 (intersection of 2)
5

materialfside
Figure 35 — Limiting maximum material boundary,defined by the specification in Figure|34

7.5 Leastmaterial chamfer boundary specification

When the ¢xtended edge transition section contains a least material chamfer boundary of fixed
dimensions|the indication shall follow the.template in Figure 36.

0,5 x 30°

ﬁu

Figure 36 — Chamfer least material boundary specification

The dimensions of the nominal chamfer can be defined in any of the ways shown in Figure 24 a),
Figure 26 a) or Figure 28 a).

The meaning of the indication in Figure 36 is that the extended edge transition section shall contain a
least material chamfer boundary with nominal dimensions as shown in Figure 24 b), see Figure 37.

NOTE This is a one-sided tolerance that does not constrain the edge transition feature in the maximum
material direction.
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7.6

Whe
fixed
a def]

ddjacent reference sections (L2 norm inside the material)

limiting least material boundary

mhaterial side

a) External chamfer b) Internadl chamfer

eal workpiece/skin model

pecification origin, see A.2.2 (intersection of 2)

Figure 37 — Limiting least material boundary defined by the specification in Figure 36

Maximum material chamfer beundary with profile specification

h the extended edge transition section is contained by a maximum material chamfer
dimensions, and the extended edge transition section is required to be within a toler
ined width inside the chatnfer boundary, the indication shall follow the template in Fig

0,5 = 30°

ﬁ M To,1

Figure 38 — Maximum material chamfer boundary with profile specificatig

boundary of
hnce zone of
ure 38.

m

The meaning of the indication in Figure 38 is that the extended edge transition section shall be contained
by a maximum material chamfer boundary with nominal dimensions as shown in Figure 24 b) and the
extended edge transition section shall be within a 0,1-wide tolerance zone inside the chamfer boundary,

see Figure 39.
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a) External chamfer b) Internal chamfer

real workpiece/skin model
adjacent|reference sections (L2 norm outside the material)
limiting maximum material boundary

specificaftion origin, see A.2.2 (intersection of 2)

1
2
3
4  least maferial limit of the tolerance zone
5
6  material|side

T

toleranc¢ value for the transition tolerance

Figure 39 — Limiting boundary and tolerance zone defined by the specification in Figure 38

7.7 Least material chamfer boundary with profile specification

When the ¢xtended edge transitign,section contains a least material chamfer boundary of

fixed

dimensions| and the extended edge transition section is required to be within a tolerance zong of a

defined width outside the chamfer boundary, the indication shall follow the template in Figure 40.
0,5 x 30°

ﬁ CL To,1

Figure 40 — Least material chamfer boundary with profile specification

The meaning of the indication in Figure 40 is that the extended edge transition section shall contain a
least material chamfer boundary with nominal dimensions as shown in Figure 24 b) and the extended
edge transition section shall be within a 0,1-wide tolerance zone outside the chamfer boundary, see

Figure 41.
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a) External chamfer b) Internal chamfer

Key
1leal workpiece/skin model

ddjacent reference sections (L2 norm inside the material)

limiting least material boundary
aximum material limit of the tolerance zone
dpecification origin, see A.2.2 (intersection of 2)

aterial side

-1 O U1 D W N

lerance value for the transition tolerance

F

s

gure 41 — Limiting boundary and tolérance zone defined by the specification in Figure 40

7.8 | Combined maximum material and least material chamfer boundary specification

Wheh the extended edge trafisition section is contained by a maximum material chamfer poundary of
fixed dimensions and contains a least material chamfer boundary of fixed dimensions, the indication
shall|follow the template4in Figure 42.

0,5 x 30° 0,7 x 30°

ﬁ M ol

Figure 42 — Combined maximum material and least material chamfer boundary specification

The meaning of the indication in Figure 42 is that the extended edge transition section shall be
contained by a maximum material chamfer boundary of a length of 0,5 at an angle of 30° and that the
transition feature section shall contain a least material chamfer boundary of a length of 0,7 at an angle
of 30°, see Figure 43.
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Figure 43

8 Ellipti

8.1 Fixed

When the 1
located to ¢
edge transif]
the indicatid

maximuin material boundary

kpiece/skin model
outside reference sections (L2 norm outside the material)
inside reference sections (L2 norm inside the material)

erial boundary

elliptical profile-specification

nsure continiity with the adjacent features and the specification requires the exte
ion section\to be within a tolerance zone of a defined width around the nominal geon
n shall follow the template in Figure 44 a).

tion origin for maximum material boundary, see A.2.2(intersection of 2)
tion origin for least material boundary, see A.2.2 (initersection of 3)
side
— Limiting boundary and tolerance zone defined by the specification in Figure 42
cal edge transition feature indications

ominal profile~0Pthe edge transition section is elliptical with fixed nominal geometry

nded
etry,

’

E 101 < =

24

g 1

—

a) External chamfer b) Internal chamfer

Figure 44 — Elliptical profile specification
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The meaning of the indication in Figure 44 a) is that the nominal profile of the edge transition section
is an ellipse because of the indicated E. The indications 3 and 1 defining the nominal dimensions of
the ellipse apply to each their side of the edge transition feature as each indication is shown relative
to the transition specification symbol. Because the 3 indication is above the E indication, it applies in
the direction to the left of (above) the arrowhead, as shown in Figure 44 b). Because the 1 indication
is below the E indication, it applies in the direction to the right of (below) the arrowhead, as shown
in Figure 44 b). The indication T0,1 in Figure 44 a) defines a tolerance zone with a width of 0,1. The
tolerance zone is symmetrical around the nominal profile. The resulting tolerance zone is shown in

Figure 45.

Key

1  1eal workpiece/skin model

2 3djacent reference sections (L2 norm outside the material)
3 lerance zone

4 ominal elliptical shape of the transition feature section

5 aterial side

T lerance value for the transition tolerance

Figure 45 — Tolerance zone defined by the specification in Figure 44

8.2 | Variable elliptical profile specification

Whepn the nominal profile of the edge transition section is an ellipse with one or b¢th nominal
dimgnsions allowed-tavary within a range, and the specification requires the extended edge transition
sectipn to be withinva tolerance zone of a defined width around the actual ellipse geometry, extended
by straight line§ythe indication shall follow one of the templates in Figure 46.

3-5 L1

ﬁ E T0,1 ﬁ E T0,1
1-2 15:0,5

a) b)
Figure 46 — Ellipse defined by two variable nominal distances with profile specification

The meaning of the indication in Figure 46 is similar to that in Figure 44 a), except the distance 3 in
Figure 44 b) is allowed to vary between 3 and 5, and the distance 1 in Figure 44 b) is allowed to vary
between 1 and 2. The distance in the two directions can vary independently of each other.
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8.3 Consistent elliptical profile specification

When the nominal profile of the edge transition section is an ellipse with one or both nominal
dimensions allowed to vary within a range, and the specification requires the extended edge transition
section to be within a tolerance zone of a defined width around the actual ellipse geometry, with the
additional requirement that the ellipse dimensions shall be the same for all cross sections of the edge
transition feature, the indication shall follow the template in Figure 47.

3-5
EF T0,1
1-2

S

The meanin|
described fq
they have to
zone is 0,1.]

NOTE

Figure 46 al
independent

the same uni

8.4 Maxil

When the e
fixed dimen

The meanin

The difference between the specifications in Figure 46 and _Figure 47 is that the specificati

Figure 47 — Consistent ellipse profile specification

g of the indication in Figure 47 is that the nominal dimensions of-the ellipse may va
r Figure 46, with the distances in the two directions being independent of each othe
be the same (fixed) values for all cross sections of the transition;The width of the tolej
he tolerance zone is symmetrical around the actual ellipse.

ows the ellipse dimensions in each cross section to be any value within the specified ran
pf the other cross sections, whereas the specification in Figure 47 requires all cross sections tg
ue (pair of) value(s) from within the specified range(s):

mum material elliptical boundary speeification

Kions, extended by straight lines, the indication shall follow the template in Figure 48.

3
ﬁEM
1

Figuré48 — Maximum material ellipse boundary specification

g of sthe indication in Figure 48 is that the extended edge transition section sha

contained b

NOTE
direction.

26

v 4 maximum material ellipse boundary, extended by straight lines, continuous wit

o 4.0

Iy as
- but
ance

on in
ge(s),
have

xtended edge transition section is contained by a maximum material ellipse boundalry of

1l be
h the

This is a one-sided tolerance that does not constrain the edge transition feature in the least material
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ure 49 — Limiting maximum material boundary defined by the specification in

Least material elliptical boundary specification

h the extended edge transition section.contains a least material ellipse boundg

3

ﬁEL
1

Figure 50 — Least material ellipse boundary specification

meaning of-the indication in Figure 50 is that the extended edge transition section §
st material ‘ellipse boundary, extended by straight lines, continuous with the adjace
pns, with'nominal dimensions as shown in Figure 44 b), see Figure 51.

nsions, extended by straight lines, the indication shall follow the template in Figure 5(.

Figure 48

ry of fixed

hall contain
ht reference

This is a one-sided tolerance that does not constrain the edge transition feature in t
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2 adjacent|reference sections (L2 norm inside the material)
3 limiting Jeast material elliptical boundary
4  material|side
Figure|51 — Limiting least material boundary defined by the specification in Figure 50|
8.6 Maximum material elliptical boundary with prefile specification
When the extended edge transition section is contained-by a maximum material elliptical bound3

fixed dimen
within a tol
follow the t{

Fi

The meanir
contained b
adjacent ref
feature shal

28

a) External transition b) Internal transition

Kions, extended by straight lines, and the extended edge transition section is required
erance zone of a defined width inside thie) extended elliptical boundary, the indication

mplate in Figure 52.

3
EM T0,1
1

gure 52 — Maximum material elliptical boundary with profile specification

g of the*indication in Figure 52 is that the extended edge transition section sha
y asmaximum material elliptical boundary, extended by straight lines, continuous wit

ry of
to be
shall

11 be
h the

erénce sections, with nominal dimensions as shown in Figure 44 b), and the tolerq

nced

| be within a 0,1-wide tolerance zone inside the extended elliptical boundary, see Figure 53.
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aterial side
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sure 53 — Limiting boundary and tolerance zone defined by the specification in Figure 52

Least material elliptical boundary with profile specification

v the template in Figure 54.
3

ﬁ EL T0,1
1

Figure 54 — Least material elliptical boundary with profile specification

nnanlnn‘ of the indication in F'Irnlrn 04 is that the extended ndn‘n transition section sh

The

h the extended edge transition section contains a least material elliptical boundary of fixed
nsions, extended by straight lines{and the extended edge transition section is required to be
n a tolerance zone of a defined wWidth outside the extended elliptical boundary, the indjication shall

1l contain a

least materlal elliptical boundary, extended by straight lines, contlnuous with the adjacent reference
sections, with nominal dimensions as shown in Figure 44 b) and the extended edge transition section
shall be within a 0,1-wide tolerance zone outside the extended elliptical boundary, see Figure 55.
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Figure 53 — Limiting boundary and tolerance zone defined by the specification in Figure

8.8 Comk

When the extended edge transition section is contained by a maximum material elliptical bounda
fixed dimen|
by straight |

Figure 56

The meaniq

adjacent|reference sections (L2 norm inside the material)

maximuin material limit of the tolerance zone

a) External transition b) Internal transition

kpiece/skin model
east material boundary

side

b value for the transition tolerance

sions and contains a least material €lliptical boundary of fixed dimensions, both exte
ines, the indication shall follow the'template in Figure 56.
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g-of*the indication in Figure 56 is that the extended edge transition section sha

)ined maximum material and least material elliptical boundary specification

54

ry of
nded

1+— Combined maximum material and least material elliptical boundary specification
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B and

contain a similar least material boundary with the dimensions 5 and 2, both extended by straight lines,
see Figure 57.
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gure 57 — Limiting boundary and tolerance zone defined by the specification in Figure 56

9 EKdge transition feature defined by CAD

9.1 | CAD profile specification
Wheh the nominal profile of the edge transition feature is a fixed nominal geometry defined by CAD
and the specification requires the extehded edge transition section to be within a tolerarnce zone of a
defirled width, the indication shall follew the template in Figure 58.

P TO1

Figure 58 — CAD profile specification

The meaning of the indication in Figure 58 is that the nominal profile is defined by CAD andjthe width of
the tplérance zone is 0,1. The tolerance zone is symmetrical around the nominal profile, seg¢ Figure 59.
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9.2 Maximum material CAD profile boundary specification

When the extended edge transition section is contained by a maximum material boundary of
nominal geqmetry defined by CAD, extended by straight lines, the indication shall be as in Figure §

The meaning of the indieation in Figure 60 is that the extended edge transition section sha
contained bly a maximum material boundary nominally defined by CAD, extended by straight
continuous Wwith thexadjacent reference sections, see Figure 61.

NOTE T
material dir

32

adjacent|reference sections (L2 norm outside the material)

kpiece/skin model

b Zone

side

profile of the transition defined by CAD

b value for the transition tolerance

Figure 59 — Tolerance zone defined by the specification in Figure 58

PM

Figure 60.=-Maximum material CAD profile specification

is-is\a’one-sided tolerance that does not constrain the extended edge transition section in the

fixed
0.

11 be
ines,

least

tion.
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a) External transition b) Internal transition

1leal workpiece/skin model
ddjacent reference sections (L2 norm outside the material)

miting maximum material boundary
aterial side

T s W

ominal profile of the transition defined by CAD

Figure 61 — Limiting maximum material boundary defined by the specification in Figure 60

9.3 | Least material CAD profile boundary specification

Whepn the extended edge transition section“¢ontains a least material boundary of fised nominal
geonetry defined by CAD, extended by straight lines, the indication shall be as shown in Figure 62.

pult U4

PL

Figure 62 — Least material radius boundary specification

The meaning of\the indication in Figure 62 is that the extended edge transition section shall contain a
least|materjal\boundary profile nominally defined by CAD, extended by straight lines, continuous with
the aldjacentreference sections, see Figure 63.

NOTH This is a one-sided tolerance that does not constrain the extended edge transition section in the
maximum material direction.
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a) External transition b) Internal transition

real workpiece/skin model

adjacent|reference sections (L2 norm inside the material)

1
2
3 limiting least material boundary
4 materiallside

P

nominal [profile of the transition defined by CAD

Figure|63 — Limiting least material boundary defined by-the specification in Figure 62

9.4 Maximum material CAD profile boundary with profile specification

When the extended edge transition section is contained by a maximum material boundary of

fixed

nominal gedmetry defined by CAD, extended by straight lines, and the extended edge transition sertion

is required fo be within a tolerance zone of a defined width inside the boundary, the indication
follow the tgmplate in Figure 64.

PM T0,5

Figire 64 — Maximum material CAD profile boundary with profile specification

shall

The meaning of theindication in Figure 64 is that the extended edge transition section shall be contgined

by a maxim
with the adjace : C ded eg
wide tolerance zone 1n51de that boundary, see 1gure 65

m material boundary nommally defmed by CAD extended by stralght hnes contm

uous

d 0,5-

34 © IS0 2020 - All rights reserved


https://standardsiso.com/api/?name=8c884c744dc7818cc2653d1135e57252

T U1 s W
—_— oy e

9.5
Whe

IS0 21204:2020(E)

a) External transition b) Internal transition

eal workpiece/skin model

djacent reference sections (L2 norm outside the material)
fmiting maximum material boundary

past material limit of the tolerance zone

Taterial side

ominal profile of the transition defined by CAD

Figure 65 — Limiting maximum material boundary and tolerance zone defined
specification in.Figure 64

Least material CAD profile boundary with profile specification

h the extended edge transition section contains a least material profile boundary of fi

by the

ked nominal

geonetry defined by CAD, extended by straight lines, and the extended edge transition section is

requ
folloy

red to be within a tolerance zone of a defined width outside that boundary, the ind
v the template in Figure 66t

PL T0,5

Figure 66 — Least material CAD profile boundary with profile specificatio

cation shall

=

The

a £ 4l H pa e - I Va2 41 ded] b P [ | pa | de s b | 11 H
TTCantg ot tic HIarcation N rigurc 06 1S titat tire exXteiact  cage tratrsttioir sectioirsna contain

a least material boundary nominally defined by CAD, extended by straight lines, continuous with
the adjacent reference sections, and the extended edge transition section shall be within a 0,5-wide

toler

© ISO

ance zone outside that boundary, see Figure 67.
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Figure 67

10 Rules

10.1 Symb
The symbol

maximuin material limit of the tolerance zone

/

a) External transition b) Internal transition

kpiece/skin model
reference sections (L2 norm inside the material)
east material boundary

side
profile of the transition defined by CAD

— Limiting least material boundary and tolerance zone defined by the specificat
in Figure 66
for supplemental indications

ols

5 defined in this clause are shown in Table 2.

Table-2:= Supplemental indication symbols

ion

Symbol Description Subclapse
AV Primary reference section 10.6
Inilag Between 10.8
10.2 Limits of different nominal shapes

fined

dimensions and contams a least material boundary of different shape both extended by stralght lines,
the indication shall follow the template in Figure 68.

ﬁ RM3 EL
8

Figure 68 — Combined maximum material radius boundary and least material elliptical

36
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The meaning of the maximum material radius boundary is given in Figure 15 and the meaning of the

least

material elliptical boundary is given in Figure 51.

Other combinations are possible.

10.3

Extent of the toleranced feature

The proposed extents of the extended edge transition feature and reference portions are given in
Annex A, see Figures A.5, A.6 and A.7. If the extent of the extended edge transition feature is different

from the proposed, this shall be indicated using the symbol D as in Figure 69, if the extent is the same
in both directions, and as in Figure 70, if it is different in the two directions. In Figure 69, the extent

is 5

spec
in th
trans

Fig

10.4

For 4
71,7
If thd
mate

mm from the specification origin in both directions. In Figure 70, the extent is 3-n]

e proposed case, the extent of the reference portions is two times the extent ofthe ex

fication origin in the horizontal direction and 5 mm in the vertical direction. I {the

ition feature.

ﬁ R2 T0,1 D5

gure 69 — Indication of identical extents of the extended edge transition featurs
directions

D3

ﬁ R2 T0,1
D5

ure 70 — Indication of different extents of the extended edge transition feature
directions

Tolerance zone offset

profile specification that is not combined with a boundary specification, as given in

indicated offset is positive, the offset is out of the material; if it is negative, the offse
riak

m from the
se cases, as
tended edge

p in both

n the two

6.1, 6.2, 6.3
n Figure 71.
t is into the

<

£0
1I'U

he material

The
from

NOTE

8.2.2.

© ISO
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ITUICAUIVUIT IIT 1 15u1 C /71 DPCLIIICD a lJl UITIT tUICT AdIICT VWItIl a vdlIutT U

aradius of 2.

1.3.

ﬁ R2 T0,1 UZ-0,02

Figure 71 — Indication of tolerance offset for a profile specification
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10.5 Indication of primary adjacent reference section

By default, the adjacent reference sections are fitted individually. If one shall be fitted first and the
other constrained by it to be in theoretically exact orientation (similar to a primary and secondary
datum) at the nominal angle between the two features, a triangle shall be indicated either above or
below the transition specification symbol to indicate which adjacent reference section shall be primary;,

see Figure 72.

The rule for this indication is similar to the rule for indicating non-symmetrical transition features,
i.e. if the triangle is indicated above the symbol, the adjacent reference section to the left of (above) the
arrow shall be primary, and if it is indicated below the symbol, the adjacent reference section to the
right of (belpwithearrowstattbeprinmary:

Only one primary adjacent reference section may be indicated.

/% R2 T0,1 /% R2,T0,1

a) THe horizontal adjacent reference b) The vertical adjacent reference
section is primary section is primary

Figure 72 — Indication of primary réference section

NOTE The symbol is intended to resemble the foot of a datum indicator.

10.6 Indication of several toleranced features

If a transition specification applies to several edge transition features, this can be indicated |by a
nx indicatioh above the transition specification symbol, see Figure 73 a). If a primary adjacent refefence
section indifation is also indicated in_the*upper primary reference section indication area and/or the
between symbol is used, the nx indieation shall come before these other indications, see Figure 73|b). If
it is not obvjous which transitions.are covered by the specification, these can be identified, for example
with letters

OQ oJo
O Q\ 05 x 30° O C>‘\ 05 x 30°

X cTna Lx A TN
CTUT ™ IVII

a) nx indication alone b) nx indication with primary adjacent
reference section indication

Figure 73 — Indication of several toleranced features

10.7 Indications using the between symbol

If a transition specification does not apply to one entire transition feature, but to several continuous
transition features, or part of one transition feature or several continuous transition features, this can
be indicated using the between symbol. The general rules for the use of the between symbol are given
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in ISO 1101. If the transition specification changes linearly between two points, it can be indicated as
shown in Figure 74. The first indicated (set of) value(s) for the variable(s) in the specification applies at
the firstletter indicated and the second indicated (set of ) value(s) applies at the second letter indicated.

05 x 30° 0,7 x 30°

R1T0,1 - R3 T0,1 CT04 - CT0A

a) b)
05 07
-+
‘ K NS ¢ 101 - ¢ 1oy
N 03 05

O

C)

Figure 74 — Indication using the between symbol

10.8 Around a feature indications

If a tfransition indication applies'to all transitions involving one feature, it can be indicated|as shown in
Figure 75. If the transitiofis are not symmetrical, the upper indication refers to the indicated feature
and the lower indicatiofirpefers to the adjacent features. Because the dimensions are given jn the upper
indidation area in thé-indication in Figure 75, the dimensions refer to the indicated feature,

0,5 x 30°
' 0,5 .
Ou
C 70,1 Cro,4
S
I
- O
I
|
a) 2D b) 3D
Figure 75 — Around a feature indication
NOTE See 5.2 for rules on modelled chamfers, and when the specification applies to the chamfer and when it

applies to the transition feature next to the chamfer.
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10.9 General transition specifications

Transition specifications can be given as general GPS specifications, indicated near the title block, as
shown in Figure 76.

% R2 T0,1 ﬁ R2 T0,1 ﬁ R2 T0,1

—

a) For all transitions b) For external transitions c¢) For internal transitions

Figure 76 — General specification indications

NOTE Tie symbol representing the external or internal transition is 14d in each direction, where d |s the

width of the narrow line in the drawing, see ISO 13715.

transition specifications can be supplemented with either an empty set of parenthedes to
generically Indicate that there are additional, individually indicated, specific transition indications on
the drawing, or all the additional, individually indicated, transition indicatiens-¢an be indicated wjithin

the parentheses, see Figure 77.

% R2 T0,1 ( ) % R2, 70,1 ( % R0,5 T0,0Z)

b) Specific indication

The general

a) Generic indication

e 77 — General specification indications with indication that other transition

Figu
specifications exiSt in the drawing
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Annex A
(informative)

Algorithm for defining extended edge transition sections and

adjacent reference sections

A1l

The |
of th

Withfin a defined section, see Figures 1 and 2, associate a pair of lines to the‘\features adj

tran;

q

The lines are constrained to intersect at the nominal angle of the‘inttersection of the {
ddjacent to the transition feature.

Separation point

boint from which the extended edge transition section is defined and the orientation
b extended edge transition section and adjacent reference sections are propeséd as fol

ition feature with the constraint outside the material as follows:

The
sepa

In c3
once
enco

The portion of each line considered in the association has.a length of 2D, 2D; or 2D/

intersection of the two lines, depending on the type of transition feature (e.g. chamfer,

n the specification, see Figure A.1. These portions start at a distance of D, D; or

igures A.5to A.7.

he association minimizes the maximum perpéndicular distance between the pair of |
eatures adjacent to the transition feature.

ntersection between the bisector of thé pair of associated lines and the real work
Fation point between the two adjacentfeatures for further association purposes, see Fj

ses where there is a burr, or the bisector otherwise intersects the real workpiece
the separation point for antadjacent feature is the one defined by the first interse
intered, when the transition'feature section is approached along the profile of the adja

f the extent
OWS:

acent to the

wo features

, depending
D, from the
radius), see

ines and the

piece is the
gure A.1.

more than
Ction that is
rent feature.
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a) Trapsition where the angle between b) Transition where the angle between
the adjacent features is smaller than the adjacent features is larger than
the nominal angle the nominal angle
Key
nominal fangle between the adjacent features

real wor
pair of i
portions
minimiz

bisector

O U A W N R Q

The algorit
section. If

transition 4
keyway), th
considered 1

intersection of bisector and real workpfeee /skin model

/‘\2

kpiece/skin model

tersecting lines

of intersecting lines considered in the association (from X to X)
bd maximum distances

pf the pair of intersecting lines

Figure A.1 — Separation point definition

m is presentéd)with both adjacent features being straight lines in the considered

e or both. of the adjacent features are not straight lines, for example in the case g
etween @ cylinder and a plane parallel to the axis of the cylinder (the transition
bir nominal shape, for example circular, is considered fixed in the algorithm, but their s
Fariable. This is not elaborated on in the algorithm at this time.

oSS
f the

of a
ize is

A.2 Specification origin and directions

A.2.1 General

The specification origin is the point from which the distances defining the extended edge transition

feature and

the adjacent reference sections originate.

The specification directions are the directions in which the distances defining the extended edge
transition section and the reference portions apply.
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