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Foreword

4:2023(E)

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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ribed in the ISO/IEC Directives, Part 1. In particular, the different approval criterianeq

trade name used in this document is information given for thé convenience of users a
titute an endorsement.

an explanation of the voluntary nature of standards, the meaning of ISO specific
essions related to conformity assessment, as wélloas information about ISO's ad
World Trade Organization (WTO) principles inZthe Technical Barriers to Trade
v.iso.org/iso/foreword.html.
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document was prepared by Technical Comimittee ISO/TC 213, Dimensional and geometH
fications and verification.

second edition cancels and replaces-the first edition (ISO 8062-4:2017), which has been
bed.

main changes are as follows:
pverall clarification regarding better applicability according to the ISO GPS system;
bverall revision of tables and figures for plausibility;

hew symbols fordraft angles with symmetrical/unsymmetrical tolerance zones as alreg
n the modekKgeometry or drawing outlines have been added;

requiremients for the indication in the product definition (new Clauses 5, 6 and 7) a
specifications (new Clause 8) have been added;

Rule I concerning the wall thickness has been added;

iimenance are

bded for the
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e subject of
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terms and
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(TBT), see

ical product

technically
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ind types of

Clause 9 and Annex G have been added, expanding the information previously given in former

Annex A;

A lis

new Annexes A, B and C have been added;

t of all parts in the ISO 8062 series can be found on the ISO website.

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

This document is a geometrical product specification (GPS) standard and is to be regarded as a
complementary ISO GPS standard. It influences chain link B of the chain of standards on size, form,
orientation and location.

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 indicated.

For more GPS

ﬂetailed information about the relation of this document to other standards and the
matrix mode

], see Annex I.

This docurhent gives terms and definitions and symbols for product definition indicationd for

tolerancing
product spe

According f

of moulded parts, which are to be used in addition to the usual standards on geomet|
cifications (GPS), such as ISO 1101, ISO 5458 and ISO 5459.

o this document, * tolerances are only used for sizes and the fellowing non-featur

rical

bs of

ified
| are
See

size: wall t
with # toler
used. For al
the ISO 144

nicknesses, fillets and chamfers. Positional tolerances are also, applied for sizes spec
ances. For all other tolerancing purposes, geometrical tolerances according to ISO 110
| other non-features of size, such as step dimension, * tolerantes are not recommended|
05 series for background information.

This documjent defines a system of tolerance grades, draft angle (taper) grades and machining allow|
grades for dast metals and their alloys.

ance

ISO/TS 806
according 4

2-2 states, in relation to the accumulation method where general dimensional tolerances
p ISO 8062-3 are used, that there is not-yet a clearly defined way in the context of the

future syst
dimensions
miscellaned
system.

The genera
is difficult g

The general

from the final machined moulded part nominal dimensions, taking into account
us influences. One of the reasons for'this problem is the lack of a proper workpiece d¢g

dimensional tolerances apply independently from each other (without a datum syster
r even impossible to assessywhat the overall shape of the workpiece can become.

dimensional tolerances-(*tolerances) of ISO 8062-3 apply not only to sizes but also to ce

b of SO GPS standards to apply the rules for calculating the final moulded part nonpinal

the
tum

n). It

ntre

distances a
ISO 14405-2

hd dimensions defining profile contours. This is in contradiction to the ISO GPS rules

).

tolerances.of ISO 8062-4 are not in compliance with the rules of ISO 22081 with respe
geometrical tolerancing.

(e.g.

The genera ct to

the general

Furthermofe, with-3D CAD the nominal dimensions are not always visible in the model. As the general
dimensionall tolerances depend on the nominal dimensions, they cannot be used anymore when only the
CADmOdel o-avoid TESET errs—this—doeunren aS—aeveTroPpe aS—apatrarre DaCh
fully conforming with the ISO GPS rul y introducing profile
tolerancing and a datum system.

es given in, for example, ISO 144

05-2 b

If there is no datum system specified or if the datum surfaces are to be machined after moulding then
only ISO 8062-3 can be applied.

For the development of a new product, it is strongly recommended that customer and foundry should
discuss and agree on the method of tolerancing to be applied to the product. This also includes casting
method, calculation methods, cast material and draft angles, which are crucial for the process.
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Geometrical product specifications (GPS) — Dimensional
and geometrical tolerances for moulded parts —

Part 4:
Rules and general tolerances for castings using profile

tolerancing-in-ageneraldatum-system———

1 Bcope

This

and parts machined out of moulded parts. It also specifies rules and conventions for the in
thesp requirements in technical product documentation and specifies the proportions and
of thie graphical symbols to be used.

This
and
ISO

This
geng
angl
prod

This
that
appl

NOT

Whd

2

The
cons
und{

ISO

document specifies the rules for geometrical dimensioning and tolerancing of final mo

parts. These graphical symbols differ from the graphical symbols for surface texture g
3021, which are notably larger.

document specifies general geometrical tolerances\using surface profile tolerances
ral datum system that remains on the final part~lt’also specifies machining allowancg
bs (tapers) for castings in all cast metals and theiralloys produced by various casting ma
esses.

document establishes the general priugiples for presentation of general geometrica

cations.

L

) All figures are shown in 2D'views only.

n cast datum surfaces aré. machined, this document is not applicable.

Normative references

titutes requirements of this document. For dated references, only the edition cited

| 2941 XTechnical product documentation (TPD) — Presentation of dimensions and toleranc|

ulded parts

dications of

dimensions

document provides symbols for identifying the relative completeness of the moulded features

ccording to

related to a
bs and draft
hufacturing

tolerances

apply to 2D technical drawings in all disciplines and trades but which are also applicable to 3D

following doguments are referred to in the text in such a way that some or all of their content

hpplies. For

ited references, the latest edition of the referenced document (including any amendments) applies.

es — Part 1:

Gene

ralprinciples

ISO 1101, Geometrical product specifications (GPS) — Geometrical tolerancing — Tolerances of form,
orientation, location and run-out

ISO 1302,1 Geometrical Product Specifications (GPS) — Indication of surface texture in technical product
documentation

ISO 1660, Geometrical product specifications (GPS) — Geometrical tolerancing — Profile tolerancing

ISO 2692, Geometrical product specifications (GPS) — Geometrical tolerancing — Maximum material

requ

irement (MMR), least material requirement (LMR) and reciprocity requirement (RPR)

1) Cancelled and replaced by ISO 21920-1.
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ISO 5458, Geometrical product specifications (GPS) — Geometrical tolerancing — Pattern and combined
geometrical specification

ISO 5459, Geometrical product specifications (GPS) — Geometrical tolerancing — Datums and datum

systems

ISO 7083, Technical product documentation — Symbols used in technical product documentation —
Proportions and dimensions

ISO 8015, Geometrical product specifications (GPS) — Fundamentals — Concepts, principles and rules

ISO 8062-1,_Geometrical product specifications (GPS) — Dimensional and geometrical tolerances for
moulded pafts — Part 1: Vocabulary

ISO 8785, Geometrical Product Specification (GPS) — Surface imperfections — Terms, definitions| and
parameters

ISO 10135, eometrical product specifications (GPS) — Drawing indications for mouldedparts in techhical
product documentation (TPD)

ISO 10579, Geometrical product specifications (GPS) — Dimensioning and tolerancing — Non-rigid pajyts
[SO 13715, Yechnical product documentation — Edges of undefined shape —‘Indication and dimensioning
ISO 14405-1, Geometrical product specifications (GPS) — Dimensionaltolerancing — Part 1: Linear sikes
ISO 14405-2, Geometrical product specifications (GPS) — Dimensional tolerancing — Part 2: Dimengions
other than linear or angular sizes

ISO 14405-3, Geometrical product specifications (GPS) — Dimensional tolerancing — Part 3: Angular sizes
ISO 16792, Yechnical product documentation — Digital-product definition data practices

ISO 21204, reometrical product specifications (GRS) — Transition specification

ISO 22081, |Geometrical product specifications (GPS) — Geometrical tolerancing — General geometyrical
specifications and general size specificatigns

ISO 81714-1, Design of graphical symbols for use in the technical documentation of products — Part 1:
Basic rules

3 Termsg and definitions

For the purjposes of this*document, the terms and definitions given in ISO 1101, ISO 1660, ISO 2692,

[SO 5458, IS
[SO and IEC

0 5459;1S0 8062-1,1SO 10135, ISO 10579 and ISO 16792 and the following apply.

maintain terminology databases for use in standardization at the following addresses:

ISO On

31

ne prowsing platiorm: avallable at Ottps://WWW.IS0.0I'g /0DP

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

moulded feature

feature of a

moulded part which has not been machined
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3.2

intermediate machined feature

feature of a moulded part which has undergone some machining and which subsequently will be
machined to its final condition

Note 1 to entry: An intermediate machined feature is typically a roughly machined moulded feature (3.1).

Note 2 to entry: An intermediate machined feature can be used as a datum for subsequent machining of the
moulded part.

3.3

finalLmachined feature
featjre of a moulded part which has been machined to its final condition

3.4
fina] moulded part
moujlded part after fettling (if any)

Note| 1 to entry: A final moulded part only consists of features which are moulded and have not Heen finished
except by fettling.

3.5
intermediate machined moulded part
mouflded part which has undergone some machining and which subsequently will be machined to its
final condition

Note|[ 1 to entry: An intermediate machined moulded part cousists of at least one moulded feature (3.1) to be
subspquently machined or at least one intermediate machiied feature (3.2). In addition, it consist$ of moulded
featyres not to be machined (if any) and final machined features (3.3) (if any).

Note|2 to entry: An intermediate machined moulded\part can be produced from a final moulded part|3.4) or from
another intermediate machined moulded part.

3.6
fina]l machined moulded part
moullded part which has been machined to its final condition

Note|1 to entry: A final machined moulded part consists of final machined features (3.3) and can include moulded
featyres (3.1) not to be machinédjA final machined moulded part cannot include intermediate machiped moulded
featyres.

Note| 2 to entry: A final\machined moulded part can be produced from a final moulded part (3.4) or from an
interinediate machineédynoulded part (3.5).

3.7
mouylded partcondition
manufacturing stage of a moulded part

Notell te'entry: Listed in chronological order of manufacturing, a moulded part can be in a final moulded part (3.4)
condition, intermediate machined moulded part (3.5) condition or final machined moulded part (3.6) condition.

Note 2 to entry: Only one final moulded part condition exists.
Note 3 to entry: Various intermediate machined moulded part conditions can exist.
Note 4 to entry: Only one final machined moulded part condition can exist.

Note 5 to entry: A moulded part does not need to exist in an intermediate machined moulded part condition
before the final machined moulded part condition.

Note 6 to entry: Heat treatment or straightening (correction of unintended distortion) can be carried out in any
moulded part condition.

©1S0 2023 - All rights reserved 3
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3.8
product definition
<of a moulded part> drawing or a 3D model representing the product

3.9
single product definition
product definition (3.8) of a moulded part giving requirements for one moulded part condition (3.7) only

3.10
combined product definition

product definition of a moulded part giving requirements for more than one moulded part condition
(3.7)

3.11
draft angle
taper
value of indlination (angle) that is added to a geometrical feature of a pattern or mould'to ensurg¢ the
removal of the pattern or moulded part from the mould

3.12
external draft angle
draft angle (3.11) on a surface that has no opposite surface in the direction‘outward of the part

Note 1 to enfry: See Figure 1.

3.13
internal draft angle
draft angle (3.11) on a surface that has an opposite surface ifi.the direction outward of the part

o
Q’e T«
—*7\

Note 1 to enfry: See Figure 1.

~
|

Key
Ly length of the\external feature
L, length‘fithe internal feature

o exterratdrateanste

i internal draft angle

Figure 1 — External and internal draft angles

3.14

draft angle increasing the tolerance of feature(s)
draft angle (3.11) which is added to the model geometry and included in the tolerance zone

Note 1 to entry: See Figure 17 d).

4 © IS0 2023 - All rights reserved
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general datum system RST
datum system according to ISO 5459, locking all degrees of freedom and used for the general tolerance

ISO 8062-4:2023(E)

Note 1 to entry: Annex G provides an example of using general tolerances. For the general datum system RST, see
Figure G.2.

Note 2 to entry: It is recommended that the datum feature identifiers R, S, and T are used for the general datum
systems for moulded parts.

Note 3 to entry: It is recommended that a datum target system RST is used, see Figure G.1.

Note

3.16
wall
mini

thickness

4 to entry: The datum letters R, S, T are reserved for the general datum system, see 10.3.

mum dimension between two surfaces (external and internal) enclosing solid’ material

Note|1 to entry: The surface can be planar, cylindrical, complex or any combinatiomthereof.
4 [raphical symbols
Table 1 gives an overview of the graphical symbols used inthis document. Their propprtions and
dimé¢nsions shall be as specified in Annex A.
Table 1 — Graphical'symbols
Symbol Description Source
@/ mouldéd surface? ISO 1302
% machined surface? ISO 1302
\/ moulded or machined surface2  |ISO 1302
) surface profile tolerance
4 positional tolerance 1SO 1101
theoretically exact dimension
AL-2;-3 datum of datum target
/\ ISO 5459
W W datum target, fixed, movable
Suffaces without tolerance indica-
tion: indication of general tolerance 10.1, 10.2,10.3
[2[05[R]S]T]
%— parting surface
movable ISO 10135
4— parting surface )
fixed
indication of draft angle with sym-
@ metrical tolerance zone as already 6.4

included in the model geometry or
drawing outlines

a  New symbols for surface roughness in accordance with the ISO 21920 series are being prepared.

© IS0 2023 - All rights reserved
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Table 1 (continued)
Symbol Description Source
indication of a draft angle with
@ unsymmetrical tolerance zone as 4
already included in the model geom- |~
etry or drawing outlines
e draft angle with symmetrical 1SO 10135
tolerance zone
a draft angle with unsymmetrical 6.4
tolerance zone
moulded condition 5.2
@ intermediate (pre)machined 5.3
@ final machined 54
SUP machining by supplier 5.5
a  New synjbols for surface roughness in accordance with the ISO 21920 series are bejngprepared.

5 Produ

5.1 Single and combined product definitions

The requirg
moulded an
on single py

NOTE S
model.

If use of the
product def]

Informatior
apply shall
product def]

On combing
product def
the precedi

ct definition type indicator

ments for the three types of moulded part cofiditions (final moulded, intermediate machfined
d final machined moulded) can be specified on a combined product definition or separately
oduct definitions, as appropriate.

bme CAD systems allow the representation of multiple types of moulded part conditions in one{CAD

symbols in this document-makes a combined product definition difficult to read, use single
initions instead.

as to which part cendition or conditions the stated specifications on the product definftion
pe indicated on the\product definition in accordance with 5.2, 5.3, 5.4 and 5.5. Thereforg, the
inition shall indicate which part condition(s) the stated specification applies to.

d product definitions, only the outline of the most advanced part condition for which the
inition is\walid shall be illustrated. Requirements for the most advanced condition ang for
hg mawlded part condition in question shall be stated.

5.2 Fina

moutded partproduct defimitions

If the product definition specifies requirements on a final moulded part, the graphical symbol given in
Figure 2 shall be indicated in or near the drawing title block or defined in the product definition data

set.

@

Figure 2 — Graphical symbol for a final moulded part product definition
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Intermediate machined moulded part product definitions

If the product definition specifies requirements on an intermediate machined moulded part, the
graphical symbol given in Figure 3 shall be indicated in or near the drawing title block or defined in the
product definition data set.

\/

Figure 3 — Graphical symbol for an intermediate machined moulded part product definition

If m
shal

If st
part
toley

5.4

If th
give
set.

If std
cast

moullded surfaees.in the final machined moulded part condition only (see also Clause 14).

5.5

pre than one intermediate machined moulded part condition exists on the product defi
be numbered and indicated after the symbol (see Figure 4).

\ /A \JYi \/E
a) b) )

Figure 4 — Examples of numbered intermediate machined moulded parts

pting general tolerances on a single product definition’ of an intermediate maching
for example by referencing ISO 8062-4 or by stating.particular general tolerances, th
ances apply to the moulded features in the intermediate machined moulded part condi

Final machined moulded part productdefinition

e product definition states requirements on a final machined moulded part, the graph
h in Figure 5 shall be indicated in or near the title block or defined in the product def

@

Figure 5 — Graphical symbol for final machined moulded part product definit

iting general tolérances according to the ISO 8062 series, for example by referencing IS(
ngs, on a product definition of a final machined moulded part, these general tolerances

Identifier for machining by the supplier

If there’is, for some special reason, a need to identify which part condition specification

nition, they

bd moulded
ese general
tion only.

ical symbol
inition data

ion

8062-4 for
apply to the

5 a supplier

is expected to meet, this can be indicated by the symbol as shown in Figure 6 after the drawing type
indicator (see Figure 7).

SUP

Figure 6 — Symbol for machining by the supplier

© IS0 2023 - All rights reserved
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ISO 8062-4

@ GUP1
@1 GUP?2
@2 GUP3

Q@ GuP) & ® GuP Q@ GUP

ISO 8062-4 ISO 8062-4

a) Combined drawing

b) Single drawing c) Single drawing

Figure 7 + Example of SUP indication used together with the product definition type indicqtor
near the drawing title block
In any casg, the written agreement between customer and foundry shall clearly-§bate which [part

condition a1

nd which specification the supplier is expected to meet, irrespective of éther part condit

ions

and specifigations appearing on the product definition.

6 Product definition indications

6.1 Surfjce texture symbols

bol
the

On combine
according t
product def]

d product definitions, each surface shall be indicated with only one surface texture sy
b the condition of the surface in question on the:thost advanced part condition stated o
inition.

6.2 Partondition identifiers

6.2.1 General

Three-part bs to

(see Figure

condition identifiers are used.for identifying which part condition a specification appli
8).

@

I final moulded

®

b) For intermediate machined

\V)

a) Fo ¢) For final machined
Figure 8 — Part condition identifiers

The part copdition identifier may be omitted on single product definitions.

The use of part condition identifiers is necessary on a combined product definition to state requirements
to different part conditions (final moulded, intermediate machined moulded, final machined moulded),
see Figure D.4. More than one intermediate machined moulded part condition may be specified. This
being the case, the intermediate machined moulded part condition is enumerated in consecutive
sequence according to the manufacturing processes.

When a specification is given without a part condition identifier, this specification applies to all part
conditions stated on the product definition.

On combined product definitions, requirements on features that remain as moulded in the most
advanced part condition according to the product definition may also be given. If not otherwise
specified, this type of specification applies to all part conditions according to the product definition, see

Figure 9.
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When a specification is given with an intermediate part condition, this specification applies for all
subsequent part conditions if not otherwise specified.

6.2.2 Surface texture

On combined product definitions, surface texture requirements shall be indicated for each part
condition using the symbols as shown in Figure 9.

Product definition indication
/ Ra .. / Ra .. _/Ra .@ Rz .®1 Rz .®@

Y 7 \/
\ /

\ iRa .®@ Rz . ®2-Rz ..Q

/ Ra .. / Ra .. / Ra - final moulded
\ /

Congdition

/ Ra .. / Ra @ / Rz .. @1 intermediate machined 1

/(Ra~"... / Ra .. / Rz .. @1 intermediate machined 2

N
\ i Rz .. @2
R Rz

/ Ra . / Ra .. / final machined

R\ s

Figure 9 — Example of a surface texture indication on a combined product definition and its
interpretation
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6.2.3 Linear sizes

The part condition to which the linear dimension applies shall be indicated by a part condition identifier
as shown in Figure 10, if necessary.

‘ 100Q) ‘ ‘ 100@ ‘ ‘ 100 ‘
| ————— | ———————| ———————|

b) Intermediate machined c) Final machined moulded

a) Final moulded part moulded part part

Figure 10 — Examples of nominal dimensions

6.2.4 Lingear dimensions and individually indicated dimensional tolerances

The part condition to which the linear dimension with its tolerance applies shall be'indicated by a|part
condition identifier as shown in Figure 11, if necessary.

100 +2@ ‘ ‘ 100 +1@ ‘ ‘ 100 +1Q ‘
a) Finpl moulded part b) Intermediate machined ¢) Final machined moulde¢d
moulded part part

Figure 11 — Examples of nominal dimensions with individual tolerances

6.2.5 Theoretically exact dimensions (TEDs)

The part copdition to which the TED applies shall'be indicated by a part condition identifier as shown in
Figure 12, if necessary.

(@ | e | [ |

a) Finpl moulded part b) Intermediate machined c) Final machined moulde¢d
moulded part part

|3

Figure 12 — Examples of TEDs

6.2.6 Geometrical tolerances and datums

The part condition to which the geometrical tolerance applies shall be indicated by a part condition
identifier as shown in Figure 13, if necessary.

l&-|e0 ] A|B|@ lal15]als|C|@® [ |eo M| A|B|@ l2los|alB|C|@

a) Final moulded part b) Intermediate ma- c) Final machined d) Final machined
chined moulded part moulded part moulded part

NOTE The examples a) and c) need a toleranced size in addition (e.g. @ 10 * 1).

Figure 13 — Examples of geometrical tolerances with datum references
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The part condition identifier shall be indicated after the tolerance indicator. If the datum exists in
different part conditions than those specified by the surface texture symbol, the datum applies in that
part condition stated together with the tolerance value (see Figures 14 and 15).

If the datum is specified to a planar feature in the final moulded part condition and the feature has
a taper, the datum applies without the taper, i.e. the actual taper shall be removed mechanically or
virtually. If possible, planar surfaces with draft angles used as datums should be avoided.

v

—//

3 (A

p> 3

@

O-5TA T
I P
o N
V/ ) v/Ra 20® Rz 25@

Key
1 final moulded part 3. "datum A of final moulded part
2 ntermediate machined moulded part 4  datum A of intermediate machined mouylded part

Figure 14 — Example of a datum indication in different part conditions with differept datums

v/Ra 20@ Rz 25@
//3 AlQ 1 7

A
AP

¢/
o B

Key
1 final moulded part 3 datum A of final moulded part
2 intermediate machined moulded part 4  datum A of intermediate machined moulded part

Figure 15 — Example of a datum indication in different part conditions with same datum

When a geometrical tolerance specification is given without a part condition identifier, this specification
applies to all part conditions stated on the product definition.
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6.3 Required machining allowance (RMA)

6.3.1 General

All RMA values, Agya, have no tolerance. If applied together with a TED, they shall be used as TED
values; if applied together with a size, they shall be used as nominal dimensions. When RMA is used as a
TED, the value shall be framed; when used together with a size, it shall not be framed.

6.3.2 General RMA

If a general RMA-isto-apply-to-all surfacesto-bemachinedq efinal moulded part it shall be stated in
or near the drawing title block or defined in the product definition data set according to this doftument
(ISO 8062-4).
EXAMPLE General tolerances ISO 8062-4 RMA 6
Only one vilue is specified for all surfaces to be machined, and this value shall be-§elected fron} the
appropriatg dimension range according to the largest overall dimension of the‘final moulded part.
Table 4 contains standardized RMAs.
6.3.3 Indjividual RMA
If a special RMA is to apply to an individual surface, it shall be indicated’individually before the sujface
texture synmbol according to ISO 1302 (see Figure 16).
/ Ra ..
3
.
Figure 16 — Example for individual RMA
An individual RMA overrules a general RMA=
In sand casting, top surfaces sometimes‘neéd more machining allowance than other features. For these
surfaces, cdarser required machining allowance grades (RMAGs) can be selected and then indidated
individually.
6.4 Draft angles
A draft ang|e itself has nio-tolerance. Suggested draft angle values are given in Tables 5 to 9. If applied
together with a TED,-they shall be used as TED-angle values; if applied together with a size, they ghall
be used as jominal‘angles.
There are four’possible ways to indicate a draft angle:
a) as already included in the model geometry or drawing outlines [same result as c]] with the symbol
b) asalready included in the model geometry or drawing outlines [same result as d)] with the symbol
c) by the symbol>~;
d) by the symbol m.

In case a), the general surface profile tolerance zone is located adjacent to the nominal surface that
includes the draft angles.

12
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When the draft angles are already included in the nominal model or in the drawing outlines, it shall be
indicated in or near the drawing title block or defined in the product definition data set: “Draft angles
included with the tolerance zone of >.".

In case b), the general surface profile tolerance zone is located like in case d) for the whole nominal
model. When the draft angles are already included in the nominal model or in the drawing outlines, it
shall be indicated in or near the drawing title block or defined in the product definition data set: “Draft
angles included with the tolerance zone of m.".

In case c), the general surface profile tolerance zone is located adjacent to the surface when the draft
angles are added to the nominal model which excludes the draft angles in the tolerance zone, see

Figure 17Ty

In cdse d), the general surface profile tolerance zone increases steadily as shown in Figuré 17 d).

NOTE1 Therules for the indication of the symbols are given in [SO 10135.
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P40 P40

| |

I I

| |
- ! ~ .

| |

. .

[2f03[R[s]T] & [=f03[R[S[T| &
a) Indicatjon that draft angles with symmet- b) Indication that draft angles with unsymmatri-
rical tolenjance zone are included in the CAD cal tolerance zone are included in the‘CAD model
model
PLO PLO
N A[r]
| |
| |
&) | |
| |
I | I I | I
[=[03[R[s[T] [=[03[R]S[T]

0,115 oL0 0,15 PLO
0,3 l =!=
— N
I o
7Y — '

1] I 0,95 T

0,3 \¢ 0,15

0,8
BL16 II;olelrarlce graduaLllyLin;Iriased 0,3 =11
acat bIICIIJC CUTISTAalTt =V

Tolerance constant 0,3
Ideal shape gradually increased $40 — ®41,6

c) Draft angle increasing the model geometry d) Draft angle increasing the tolerance of fea-
feature(s) ture(s)

Figure 17 — Draft angles
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If no indication of draft angle is made, the drawing includes the draft angle and the tolerance zone is
symmetrically disposed. This corresponds to case c).

NOTE 2

This is how the previous edition of this document (ISO 8062-4:2017) was written.

It is recommended that the draft angle in the drawing is always indicated, either directly on each
feature or indirectly as a drawing default in or near the title block.

NOTE 3

giving the default.

Indirect indication could also be a reference to an additional document, e.g. a company standard,

7

7.1

On d
thos

Onc
and
dimsg

the

Ann

the drawing title block or defined in the product definition data set, if applicable. See Figu

and

7.2

The
toley

The
with

To a
orn
follo}
geor]

calc&)lation method, as specified in Annex H. Other methods may<be agreed between the cu

[ndication of general tolerances

General tolerances according to this document

e part conditions stated by the product definition type indicator.

pmbined product definitions where the product definition type indicator for final mould
the general tolerance according to this document is referenced,all non-individuall
bnsions on the final moulded part condition shall by default be(calculated according to

undry.

bx D provides drawing examples. General tolerancesdormoulded parts shall be indicatg

D.5.

General surface profile tolerance

general surface profile tolerance -applies to all surfaces without any individual
ance or size tolerance indication.

peometry of all the surfaces to which the general surface profile tolerance applies shall
the TED in its entirety.

bply a general geometrieal specification according to this document, it shall be clearly
par the title block or'in/the product definition data set as follows: the wording “Generd
wed by a reference-to this document (i.e. “ISO 8062-4"), followed by the indication of
hetrical specification, see Figure 18.

Surfaces without tolerance indication:
|2]2.3[R[S]T] lISO 8062-4-P8)

Figure 18 — Example of the indication of general surface profile tolerance

rawings, the callout of general tolerances, for example according to this document, applies only to

ed is stated
y indicated
the casting
stomer and

d in or near
res D.3, D.4

beometrical

be specified

ndicated in
| tolerance”
the general

8 Types of specifications

8.1

General

The geometry of the part in its different conditions shall be specified completely. This can be done by
using the following specification methods.

© IS0 2023 - All rights reserved
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8.2 Specification of final moulded part condition

8.2.1 Overview of specification of final moulded part condition

The final moulded part condition can be specified directly on a single final moulded part product
definition according to ISO 10135. This method shall be used if the final moulded part is not to be
machined.

If the final moulded partis to be machined, the specification of the final moulded part can be given on a
combined product definition in one of the following ways:

— indirecfly, by using the casting calculation method (see 8.2.2);
— directly, by using the multiple tolerancing method (see 8.2.3);

— by using the surface profile (see 8.2.4).

8.2.2 Spdcification of final moulded part condition by the casting calculatiowmethod

When using the casting calculation method (see Annex H), the final moulded pantis specified indirectly
on the product definition as follows:

— the ma¢hined moulded part is specified directly in total;

— appropriate general tolerance according to this document (see\7.1) is specified;
— appropriate RMAG according to this document (see 6.3) isspecified;

— product definition type indicator for final moulded partis indicated;

— product definition type indicator for final machinéd moulded part is indicated.

As a result) the drawing is a combined productidéfinition indirectly giving the specifications on the
final mouldpd part.

8.2.3 Spdcification of final moulded part condition by the multiple tolerancing method

When using the multiple tolerancing miethod, the final moulded part is specified directly on the product
definition ap follows:

— the mopt advanced machined moulded part, illustrated on the product definition, is specifigd in
total;

— the findl moulded\part is specified directly in total;

— product definition type indicator for final moulded part is stated.

The specifigation of the final moulded part and the machined moulded parts should mainly be ¢one
by using appropriate geometrical tolerances according to ISO 1101. For sizes (e.g. diameters, widths of
slots, tabs), wall thicknesses, fillets and chamfers, dimensional tolerancing (*tolerancing) may be used
instead.

8.2.4 Specification of final moulded part condition by surface profile
Surface profile (profile of any surface) tolerances may be used either:
— for all surfaces; or

— for all surfaces except those belonging to features of size (diameters and widths), fillets and
chamfers.
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Features of size may be toleranced by dimensional tolerances together with positional tolerances and, if
appropriate, with the maximum material requirement or the least material requirement (see ISO 2692).
Fillets and chamfers may be toleranced with linear dimensions.

NOTE If necessary, ISO 21204 can be used for more unambiguous specification of fillets and radii.

8.3 Specification of intermediate machined moulded part conditions

The specification of the intermediate machined moulded part can be given on a single product definition
of the intermediate machined moulded part only or on a combined product definition which includes
this intermediate machined moulded part and the final moulded part condition or other intermediate
moullded parts or the final machined moulded part condition.

The [ntermediate machined moulded part is specified directly on the product definition' as follows:

— fhe most advanced intermediate machined moulded part, illustrated on the product definition, is
kpecified in total;

— product definition type indicator for intermediate machined moulded-part is stated.

The intermediate machined surfaces with their TED and their surface‘profile tolerances relative to the
datum or datum system should be specified either with a general §urface profile tolerance or, if more
apptjopriate, with individual tolerances. For sizes (e.g. diameters, Wwidths of slots, tabs), wall thicknesses,
fillefs and chamfers, dimensional tolerancing (+tolerancing)nay be used instead.

Surfhce profile (profile of any surface) tolerances may be.used either:
— for all surfaces; or

— for all surfaces except those belonging to features of size (diameters and widths). Featjures of size
may be toleranced by size tolerances together with positional tolerances and, if appropriate, with
the maximum material requirement or<thee least material requirement (see ISO 2692).

All moulded surfaces remaining as moulded shall be specified according to ISO 10135.

8.4 | Specification of final machined moulded part condition

The ppecification of the final thachined moulded part can be given on a single product definition of the
final machined moulded {part only or on a combined product definition which includes either the final
machined moulded patt/and the final moulded part condition, any intermediate machingd moulded
partjcondition, or beth’

The final machined moulded part is specified directly on the product definition as follows:
— the finalmachined moulded part, illustrated on the product definition, is specified in tqtal;

— fheproduct definition type indicator for final machined moulded part is stated.

The final machined surfaces with their TEDs and their surface profile tolerances relative to the datum or
datum system should be specified either with a general surface profile tolerance or, if more appropriate,
with individual tolerances. For sizes (e.g. diameters, widths of slots, tabs), wall thicknesses, fillets and
chamfers, dimensional tolerancing (*tolerancing) may be used instead.

Surface profile tolerances may be used either:
— for all surfaces; or

— for all surfaces except those belonging to features of size (diameters and widths). Features of size
may be toleranced by size tolerances together with positional tolerances and, if appropriate, with
the maximum material requirement or the least material requirement (see ISO 2692).

All moulded surfaces remaining as moulded shall be specified according to ISO 10135.
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All intermediate machined moulded surfaces shall be specified.

9 Tolerancing

9.1 General

For the tolerance indication, ISO 129-1, ISO 1101, ISO 1302, ISO 1660, ISO 2692, 1SO 5458, ISO 5459,
[SO 8015, IS0 8785,1S0 10135, 1S0 10579, 1SO 13715, ISO 14405-1, ISO 14405-2, ISO 14405-3,1S0 21204,
[SO 22081 and this document apply.

For the ideptification of the part condition to which the general tolerances apply, the specification
identifier shall be used when necessary.

Tolerancing of moulded parts in various types of conditions (final moulded, intermediate‘machiined
moulded, final machined moulded) can be performed as described in 9.2, 9.3 and 9.4.

Annex B provides an example procedure to tolerance a casting.
9.2 Tolerancing of final moulded parts

9.2.1 Redommendations
Individual jolerances for moulded parts may be specified as:

— dimensjional tolerances for features of size (see ISO 14405;1"and ISO 14405-3), and, if appropijiate,
the envelope requirement (see ISO 14405-1);

— positiopal tolerances for the location of features of size and, if appropriate, the maximum matgrial
requirgment or the least material requirement (see’ISO 2692);

— dimensjional tolerances for wall thicknesses,fillets and chamfers;
— surfaceg profile tolerances for other surfages, see ISO 1101, ISO 1660 and ISO 5458.

If datums eftablished from surfaces rémaining as moulded are necessary, the use of datum targgts is
recommended, see ISO 5459.

9.2.2 Drdfts

Drafts can |be indicated @ccording to ISO 10135. Unless otherwise specified, drafts are additjonal
material (tgper plus, symbol TP).

However, fi a feature’of size to which the maximum material requirement or the envelope requirement
applies, draffts are~subtracted material (taper minus, symbol TM).

9.3 Tolerancing of intermediate machined moulded parts

The product definition, whether single or combined, shall specify the moulded part in the intermediate
machined condition.

The intermediate machined surfaces are identified by the machined surface texture symbol and,
if necessary, by the part condition identifier. The intermediate machined surfaces are toleranced by
surface profile tolerances (according to ISO 1101) related to a datum or datum system.

The datum or datum system may be established from intermediate machined surfaces or from final
moulded surfaces by using the surfaces or datum targets.

18 © IS0 2023 - All rights reserved


https://standardsiso.com/api/?name=9b67ba20a4ba81ce73d7e6f0a286a37f

ISO 8062-

9.4 Tolerancing of final machined moulded parts

9.4.1 General

4:2023(E)

There are two calculation methods for deriving the dimensions and the tolerances of the surfaces to be

machined on a final moulded part:
— casting calculation method;
— multiple tolerancing method.
For 0

for the final moulded condition from the final machining condition, taking into account t}
the folerances for both conditions.

U OU U OW LU U U

For ¢alculations using the multiple tolerancing method, the following needs to.be‘taken iy
the poundary of the maximum material condition of the final machined mgulded part f
boundary of the least material condition of the final moulded part, including.the necessary
method offers the possibility of selecting tolerances which can lead to smaller quantities

dimensions
e RMA and

to account:
its into the
r RMA. This
of material

being removed compared with those removed using the accumulation ta¢thod.

in addition
equirement

(MMR) is specified, TM applies to the feature of size to which the MMR is allocated.

9.4.3 Multiple tolerancing method

The [customer provides a combined product-definition or two single product definitiong specifying
botH the tolerances for the final moulded part and the tolerances for the final machined m¢ulded part.
Thetefore, for surfaces to be machined, both the tolerance of the final machined moulded part and the
toleffance of the final moulded part shall'be indicated.

The
mo
surf
take

dimensional and geometrical\tolerances of the final moulded part shall permit the final machined
[ded part dimensions, fofm; orientation and location to be achieved (supreme requfirement for
hces to be machined while removing certain layers of the surface, at least the RMA). This shall be
n into account when calculating the final moulded part nominal dimensions. See Figurep H.1 to H.3.

Tole
RMZ
exis

Fances for the fifal moulded part applied to surfaces to be machined do not include the
| is an additionmalmaterial and, contrary to the material in the tolerance zones, this mat
s on the moulded part.)

RMA. (The
erial always

Whe
whe

n the tolerance or the datum refers to the final moulded part condition, the RMA shall|be included

h calculating the nominal dimension of the final moulded part.

F H L1a i LA s ) Y
Or StZes(aranreters; wiatirsy:

the least material virtual size of an external feature of size of the final moulded part shall be larger
than the maximum material virtual size of the final machined moulded part by the RMA;

the least material virtual size of an internal feature of size of the final moulded part shall be smaller
than the maximum material virtual size of the final machined moulded part by the RMA.

For features of size to be machined, it is recommended that, according to ISO 2692, the least material
requirement is used for the final moulded part and the maximum material requirement is used for
the final machined moulded part. When there are no features of size, profile tolerancing according to
[SO 1101 shall be used.

For wall thicknesses, fillets and chamfers, dimensional tolerancing (+tolerancing) is recommended, and
should be indicated generally or individually.
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For distances, step dimensions and profiles excluding fillets and chamfers, profile and positional
tolerancing according to ISO 1101, ISO 1660 and ISO 5458 is recommended, and is generally or
individually to be indicated.

If not otherwise specified (see ISO 10135), drafts are additional material. However, for features of size
to which the maximum material requirement applies, the draft is subtracted (TM). In these cases, the
considered feature shall not exceed its maximum material virtual condition of perfect form.

10 Rules

10.1 Rule|A: Application of general tolerances for castings

The genera] tolerances for castings according to this document may be used on productrdefinitions

showing:

a)
b)

the moylded condition only, see Figure D.1;

machined condition and referring to the general tolerances for castings for the feat
ng as moulded;

the prg ures

remain
the fin tion
(before

il machined condition and referring to the general tolerances§for the moulded cond
machining).

c)

Prerequisitg is a general datum system RST on surfaces remaining.as' moulded, see 10.3.

10.2 Rule|B: General surface profile tolerances

tolerances according to this document are-surface profile tolerances related to a gerneral
em RST according to ISO 5459, see 10.3. The general tolerance shall be indicated in or pear
b title block or defined in the product definition data set.

The genera
datum syst
the drawing

The general surface profile tolerance applies to(ll surfaces with the exception of 10.4.

10.3 Rule|C: General datum systent:RST

A general datum system RST shall(bée-indicated in the product definition and shall lock all degregs of

freedom.

When a genpral datum system,RST is used established by datum targets (preferred method), the gerjeral

profile tolef

When an in
tolerances 4

ances accordifigito Table 2 apply also to the datum features, if not otherwise indicated,

egral general datum system RST is used established by integral features, the general pr
iccordingto Table 2 do not apply to the datum features. In such cases, the datum feat]

ofile
ures

shall be tolgranced-separately by:

an unrdlated prnfilp (fm‘m) tolerance for the prim;\rv datum:

— aprofile tolerance related to the primary datum for the secondary datum;

— aprofile tolerance related to the primary and the secondary datum for the tertiary datum.

10.4 Rule D: Tolerances overruling the general surface profile tolerances

Individually indicated surface profile tolerances for location according to ISO 1101 and ISO 1660 and
individually indicated positional tolerances according to ISO 5458, each related directly or indirectly to
the general datum system RST and locking all degrees of freedom, overrule the general surface profile
tolerances. See Figure 19.
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a  Directly indicated locational tolerances.
b ndirectly indicated locational tolerances.

Figure 19 — Individually directly and indirectly indicated locational tolerances related to the
general datum system RST and overruling the general tolerance

When positional tolerances for sizes are used; the (dimensional) size tolerance shall be gpecified in
addition either by individual indication or by-teference to general tolerances.

10.5 Rule E: Additional tolerances

Othgr tolerances than those deseribed in 10.2 and 10.4, i.e. not related to the general datum $ystem RST,
apply in addition to the general tolerances as further constraints.

As the default conditionf the general size tolerance for wall thickness in Table 3 shall b¢ one grade
coarfser than the generdl-tolerance for other dimensions; for example, if there is a general tolerance on a
drawing of P10, the-tolerance on wall thicknesses shall be S11.

10.6 Rule E:-Machined condition

Refefr to Figure C.1 c).

The Einal machined condition shall be possible to achieve

When the tolerances for the machined surfaces are related to datums or datum systems different from
the general datum system RST, additional material is needed for the moulded condition.

Due to the inclination and offset of the general datum system RST of the moulded condition relative
to the datum system of the machined condition, the amount of additional material shall be calculated
from the geometrical tolerance of the datum surfaces of the machined condition relative to the general
datum system RST.

10.7 Rule G: Required machining allowances (RMA)

Surfaces to be machined require a machining allowance RMA. The RMA shall be selected from Table 4
and shall be indicated on the product definition. For information on the selection of RMAs, see Annex F.
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The same RMA applies to all surfaces to be machined, unless a different RMA is individually indicated
to a specific surface (according to ISO 1302).

Annex C gives examples for the calculation of the dimension of the moulded condition (raw dimension).

10.8 Rule

H: Draft angle (taper)

The draft angle shall be selected from Tables 5 to 9 and shall be indicated on the product definition
according to ISO 10135.

In order to identify the draft angled (tapered) surfaces, the parting surface shall be indicated according

to ISO 1013p.

The parting

Unless othe
is for featuu
angle minu

10.9 Rule

surface shall be indicated by the symbols @ and 0 (see ISO 10135):

rwise indicated, draft angle plus (taper plus) (TP) shall apply. The exception to this

rule

es with the maximum material requirement specified according to ISO-2692, where draft

(taper minus) (TM) shall apply. See ISO 10135.

I: Wall thickness

For wall t

dimensionall tolerances. Unless otherwise specified, symmetrically disposed with * half the values

As the defa
coarser tha
drawing of

For wall th
Table 3, the

EXAMPLE
tolerance gr
95 mm and
102 mm wal

NOTE
defined.

T

11 Gener

Table 2 give
are related
sphere). Seg

icknesses, as a further constraint (see 10.5), the values given in Table 3 shall appl

It condition, the general dimension tolerance for wall thickness in Table 3 shall be one g
h the general tolerance for other dimensions; for example, if there is a general tolerance
510, the tolerance on wall thicknesses shall be S14q:

ckness with variable dimensions that can lead to different tolerance values, accordiy
smallest tolerance value shall be applied.

For a casting with an overall dimension of 2 000 mm specified with the tolerance grade §
hde for wall thickness is tolerance grdde 7. For a feature with wall thickness that varies bet]
02 mm, Table 3 gives tolerance values of 1,0 mm for the 95 mm wall thickness and 1,4 mm fo|
thickness. The smallest of these values is 1,0 mm and this tolerance is applied to the entire fea

he two-point dimension foria)wall thickness that is not a feature of size is for the time bein

al tolerances

y as

rade
ona

1g to

, the
veen
r the
rure.

b not

s the generalsurface profile tolerances for the moulded condition of castings. The tolerances

to the sizes of the model geometry of the castings (diameter of the smallest envelg
AnneXEfor more information. The tolerance grades P are related to the material and t

ping
b the

manufactuying‘method, see Tables E.1 and E.2.
NOTE I'nis general tolerance 1s constant throughout the casting.
Table 2 — General surface profile tolerances for the moulded condition of castings
Dimensions in millimetres
Moulde(l:g:;\ce diag- General surface profile tolerances for tolerance grades P (profile)
Above> | . UPtO 1|2 | 3|4 |5 |6 |7 |8|9]|10|11|12|13|14]15
including <
— 10 0,09|014|019(0,27(037|053|076 |11 | — | — | —|—|—|—|—
10 30 012|016|0,23(031|044|061(086 13| — | —|—|—|—|—|—
30 100 0,14 1]019|0,27|038(053|074| 11 [15|21| 3 | —|—|—|— | —
22 © IS0 2023 - All rights reserved
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Table 2 (continued)

4:2023(E)

Moulde(znslgrilce diag- General surface profile tolerances for tolerance grades P (profile)
Above> |, UPO 1|2 |3 | 4|5 |6 |7 |8|9|10|11|12[13|14]15
including <
100 300 0,15(0,23|035| 05| 0,7 | 1,0 | 1,4 2 (28| 4 |56|8|—|—|—
300 1000 — — |042|064| 08 | 1,3 | 19 |27|38|55|75|11| 15|19 | 23
1000 3000 — — — — — 1,6 | 24 (38|54 8 |10 | 15|21 | 26| 33
3000 6300 — — — — — — — | — | 7 | 10|13 |19 |26 | 33|41
6 B00 10 000 — — — — — — — | — | — | 11| 16 | 2332 | 40 | 50
The moulded space diagonal is equal to the diameter of the smallest enveloping sphefe;

Unlég
prof]

For 1

For 4
appl

If th
the g

NOT

For ¥
toley

Ifdr

of thle surface, unless otherwise specified:-This applies also to wall thicknesses.

NOT
mou

Ta

ss otherwise indicated according to ISO 10135, surface mismatch is included ih the gen
le tolerance.

he application of draft angles (tapers) see 10.8.

izes (diameters) of complete cylinders, as a further restriction (see“10.5), the values give
y as dimensional tolerances. Unless otherwise specified, + of half the values of Table 3 4

feneral tolerance shall only refer to the tolerance grade:P.
£ 1  The tolerance values for sizes are related to the neminal values of the sizes in the mouldd

wvall thicknesses, as a further constraint (see 10.5), the values given in Table 3 apply as ¢
ances. Unless otherwise specified, + of half the values apply.

hft angles are involved, see 6.4 for indicdtion. The tolerance remains the same over the W

£ 2 The tolerance values for walkthickness are related to the nominal values of the wall thi
ded condition.

ble 3 — General dimensjonal tolerances for sizes (diameters) of complete cylinde
wall thicknesses

Dimensions i

eral surface

nin Table 3
pply.

e values for the general tolerances of Table 2 are not required, the product definition indication for

d condition.

limensional

'hole length

rkness in the

s and for

n millimetres

Casting dimension
of the involved General dimensional tolerances for tolerance grades S (size)
surface?
Abpve, [P to, in-
cluding | 1 2 3 4 5 | 6|7 |89 |10[11]12] 13 || 14 | 15
— 10 011012 0,2 {0,24/0,32(0,5|0,7(10|14|201|28|40]| — — —
10 30 0,12 | 0,14 | 0,24 | 0,3 04 |106(08|1,2|16|24|3,2[50]| 60 | 80 | 10,0
30 100 0,141 0,2 |{0,28| 04 | 0508|1016 |2,0(30(40(|6,01| 80 | 10,0 14,0
100 300 0,16 | 0,24 | 0,32 | 0,5 07 |10|14(20|28|40|6,0|80]|10,0]| 14,0 | 18,0
a  Size or wall thickness of the nominal contour in the moulded condition
NOTE The table shows the total tolerances which are used as + tolerance of half the values unless otherwise indicated. For
example, for size 9 the tolerance grade S1 is + 0,05.

If, for functional reasons, features of size established by two parallel opposite planes are required, the
feature of size tolerances shall be indicated individually.

© IS0 2023 - All rights reserved
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There are cases where the calculation of the moulded dimension using tolerances according to Table 2
or Table 3 leads to two different results (a larger and a smaller dimension tolerance). In such cases, the
smaller dimension tolerance applies.

12 Required machining allowances (RMAs)

The RMAs are given in Table 4. The RMA grades are related to the material and to the manufacturing
method, see Table F.1.

Table 4 — Required machining allowance grades (RMAGSs)

Dimensions in mjllimgtres
Mou:Eed
RMAG
space diagonal
Above ||UP to,in-
i} cluding | A B C D E F G H J K
<
— 40 0,1 0,1 0,2 0,3 0,4 0,5 0,5 0,7 1 D
40 63 0,1 0,2 0,3 0,3 0,4 0,5 037 1 1,4 B
63 100 0,2 0,3 0,4 0,5 0,7 1 1,4 2 2,8 i
100 160 0,3 0,4 0,5 0,8 1,1 155 2,2 3 4 b
160 250 0,3 0,5 0,7 1 1,4 2 2,8 4 5,5 B
250 400 0,4 0,7 0,9 1,3 1,8 2,5 3,5 5 7 10
400 630 0,5 0,8 1,1 1,5 2,2 3 4 6 9 12
630 1000 0,6 0,9 1,2 1,8 2,5 3,5 5 7 10 14
1000 1600 0,7 1 1,4 2 2,8 4 5,5 8 11 16
1600 3000 0,8 1,1 1,6 22 3,2 4,5 6 9 13 18
3000 6300 1 1,4 2 2,8 4 5,5 8 11 16 42
6 300 10 000 1,1 1,5 2,2 3 4,5 6 9 12 17 24
NOTE The|number of moulded space diagonal graduations is greater than in Tables 2 and 3, in order to avoid eXcess
material.
13 Draft angles
If indicated|in the generalproduct definition indication, see Clause 9, and if not otherwise individyially
indicated, the draft anglés according to Tables 5 to 9 apply.

The rules for the indication of draft angles are given in ISO 10135. The draft angle applies as continuqusly
increasingql}rle telerance (not increasing the model geometry), see 6.4 c).

Table 5 — Draft angles for hand moulding casting

Height range of feature Grade A (DA) Grade B (DB)
for draft angle (fine) (coarse)
mm
Above Up to, in- External Internal External Internal
cluding
>
<
0 4 6,9° (0,4 mm) 8,3° (0,5 mm) 8,8° (0,6 mm) 10,7° (0,7 mm)
4 6,3 6,5° (0,6 mm) 7,5° (0,7 mm) 5,2° (0,7 mm) 9,3° (0,8 mm)
6,3 10 4,8° (0,7 mm) 5,4° (0,8 mm) 5,7° (0,8 mm) 7,5° (1,0 mm)

24
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Table 5 (continued)
Height range of feature Grade A (DA) Grade B (DB)
for draft angle (fine) (coarse)
mm
Above Up to, in- External Internal External Internal
cluding
>
<

10 16 3,2° (0,7 mm) 4,1° (0,9 mm) 4,7° (1,0 mm) 5,7° (1,3 mm)
16 25 2.6° (0.9 mm) 3.0°(1.1 mm) 3.2° (1.1 mm) 4.4° (1,6 mm)
25 40 2,2° (1,1 mm) 2,9° (1,6 mm) 3,0° (1,5 mm) 4,1°2,2 mm)
40 63 1,9° (1,5 mm) 2,4° (2,1 mm) 2,6° (2,1 mm) 3)3° (2,8 mm)
63 100 1,4° (1,8 mm) 2,0° (2,6 mm) 2,0° (2,4 mm) 2,7° (B,6 mm)
(00 160 1,0° (2,2 mm) 1,5° (3,2 mm) 1,4° (3,0 mm) 2,0° (4,3 mm)
(60 250 0,8° (2,8 mm) 1,2° (4,0 mm) 1,2° (4,0 mm) 1,6° (5,5 mm)
P50 400 0,7° (3,1 mm) 0,9° (5,0 mm) 0,9° (4,5 mm) 1,3° (6,8 mm)
100 630 0,5° (4,7 mm) 0,8° (6,5 mm) 0,7°'(6;3 mm) 1,0° (8,7 mm)
b30 1000 0,5° (7,0 mm) 0,7° (9,0 mm) 0,572 (9,5 mm) 0,9° (1f2,5 mm)

1{000 1600 0,4° (9,0 mm) 0,5° (11,5 mm) 0,5° (11,5 mm) 0,7° (14,5 mm)

Table 6 — Draft angles for machine moulding casting

Helght range :;fg‘izt“re Grade A (DA) Grade B (DB)
mm (fine) (coarse)
Ab Up to, in-
ove cluding External Internal External Internal
> . draft angle draft angle draft angle draff angle
0 4 5,8° (0,4 mm) 6,8° (0,5 mm) 7,4° (0,5 mm) 8,6° (P,6 mm)
4 6,3 5,32(0;5 mm) 6,0° (0,5 mm) 6,7° (0,6 mm) 7,5° (9,7 mm)
6,3 10 3,9°(0,5 mm) 4,4° (0,6 mm) 4,7° (0,7 mm) 6,0° (P,8 mm)
10 16 2,7° (0,6 mm) 3,2° (0,7 mm) 3,9° (0,9 mm) 4,5° (11,0 mm)
16 25 2,2° (0,8 mm) 2,5° (0,9 mm) 2,8° (1,0 mm) 3,5° (1,2 mm)
25 40 2,0° (1,1 mm) 2,4° (1,3 mm) 2,7° (1,5 mm) 3,3°(I,8 mm)
40 63 1,6° (1,4 mm) 1,9° (1,7 mm) 2,0° (1,8 mm) 2,6° (R,2 mm)
63 100 1,2° (1,7 mm) 1,6° (2,1 mm) 1,6° (2,2 mm) 2,2° (B,0 mm)
100 160 1,0° (2,3 mm) 1,3° (2,8 mm) 1,3° (2,9 mm) 1,8° (B,9 mm)
160 250 0,9° (3,0 mm) 1,1° (3,9 mm) 1,2° (4,1 mm) 1,6° (p,4 mm)
250 400 0,8° (4,3 mm) 1,0° (5,4 mm) 1,1° (5,8 mm) 1,4° (7,4 mm)
400 630 0,7° (6,2 mm) 0,9° (7,7 mm) 0,9° (7,9 mm) 1,1° (9,8 mm)
630 1000 0,5° (7,0 mm) 0,7° (9,0 mm) 0,7° (9,5 mm) 0,9° (12,5 mm)
1000 1600 0,4° (9,0 mm) 0,5° (11,5 mm) 0,5° (11,5 mm) 0,7° (14,5 mm)
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Table 7 — Draft angles for permanent moulding casting

Helght range :flgﬁ:t“re Grade A (DA) Grade B (DB)
mm (fine) (coarse)
Ab Up to,

ove including External Internal External Internal

s . draft angle draft angle draft angle 2 draft angle 2
— 4 3,5° (0,1 mm) 4,3° (0,2 mm) 5,0° (0,2 mm) 5,8°(0,2 mm)
4 6,3 3,0° (0,3 mm) 3,8° (0,3 mm) 4,5° (0,4 mm) 5,3° (0,5 mm)
6,3 10 2,7° (0,4 mm) 3,5° (0,5 mm) 3,8° (0,5 mm) 4,6° (0,7AnTn)
10 16 2,2° (0,5 mm) 2,7° (0,6 mm) 3,3° (0,7 mm) 3,8° (0;9mm)
16 25 2,0° (0,7 mm) 2,2° (0,8 mm) 2,8° (1,0 mm) 3,03¢(1,1 mm
25 40 1,8° (1,0 mm) 2,0° (1,1 mm) 2,3°(1,3 mm) 2/5° (1,4 mm)
40 63 1,5° (1,3 mm) 1,6° (1,4 mm) 1,8° (1,6 mm) 1,9° (1,7 mm
63 100 1,2° (1,7 mm) 1,3° (1,8 mm) 1,5° (2,1 mm) 1,6° (2,3 mn)
100 160 1,1° (2,5 mm) 1,2° (2,7 mm) 1,4° (3,2.mm) 1,5° (3,4 mm)
160 250 1,0° (3,6 mm) 1,1° (3,9 mm) 1,3° (4,7-mm) 1,4° (5,0 mm
250 400 0,9° (5,1 mm) 1,0° (5,7 mm) 1,2°Y6,8 mm) 1,3° (7,4 mm)
400 630 0,8° (7,2 mm) 0,9° (8,1 mm) 151° (9,9 mm) 1,2° (10,8 mm)

Table 8 — Draft angles for pressure die casting

Height ranes :Iflgiit“re for Grade A (DA) Grade B (DB)
mm (fine) (coarse)
Ab Up to,

ove including External Internal External Internal

S . draft angle draft angle draft angle 2 draft angle P
— 4 2,5° (0;18mm) 3,0° (0,1 mm) 3,5° (0,1 mm) 3,6° (0,1 mm|

4 6,3 2,02 (0,2 mm) 2,5° (0,2 mm) 3,0° (0,3 mm) 3,1° (0,3 mm
6,3 10 1,5°(0,2 mm) 2,0° (0,3 mm) 2,5° (0,4 mm) 2,6° (0,4 mm
10 16 1,5° (0,3 mm) 2,0° (0,5 mm) 2,5° (0,6 mm) 2,6°(0,6 mm)
16 25 1,4° (0,5 mm) 1,5° (0,5 mm) 1,8° (0,6 mm) 1,9° (0,7 mm|
25 40 1,3° (0,7 mm) 1,4° (0,8 mm) 1,7° (1,0 mm) 1,8° (1,0 mm|
40 63 1,2° (1,1 mm) 1,3° (1,2 mm) 1,6° (1,4 mm) 1,7° (1,5 mm
63 100 1,1° (1,6 mm) 1,2° (1,7 mm) 1,5° (2,1 mm) 1,6° (2,3 mm)
100 160 1,0° (2,3 mm) 1,1° (2,5 mm) 1,3° (3,0 mm) 1,4° (3,2 mm
160 250 0,9° (3,2 mm) 1,0° (3,6 mm) 1,2° (4,3 mm) 1,3° (4,7 mm)
250 400 0,8° (4,5 mm) 0,9° (5,1 mm) 1,1° (6,2 mm) 1,2° (6,8 mm)
400 630 0,7° (6,3 mm) 0,8° (7,2 mm) 1,0° (9,0 mm) 1,1° (9,9 mm)
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Table 9 — Draft angles (tapers) for investment casting

Height range of feature for

draft angle Grade A (DA) Grade B (DB)
mm (coarse)
Above Up to,
including External Internal External Internal
> . draft angle draft angle draft angle 2 draft angle 2
— 4 5,7° (0,2 mm) 5,7° (0,2 mm) 5,7° (0,2 mm) 8,5° (0,3 mm)
4 6,3 2,2° (0,2 mm) 2,2° (0,2 mm) 2.2° (0,2 mm) 3,3° (0,3 mm)
6,3 10 1,4° (0,2 mm) 1,4° (0,2 mm) 1,4° (0,2 mm) 2,89((0,4 mm)
10 16 0,9° (0,2 mm) 1,3° (0,3 mm) 1,3° (0,3 mm) 1,8°(0,4 mm)
16 25 0,8° (0,3 mm) 1,1° (0,4 mm) 1,1° (0,4 mm) 1,4°((0,5 mm)
25 40 0,5° (0,3 mm) 0,7° (0,4 mm) 0,7° (0,4 mm) 1,1°((0,6 mm)
40 63 0,5° (0,4 mm) 0,6° (0,5 mm) 0,6° (0s5:mm) 0,8°/(0,7 mm)
63 100 0,3° (0,4 mm) 0,4° (0,6 mm) 0,42 (0,6 mm) 0,6°((0,8 mm)
100 160 0,2° (0,5 mm) 0,3° (0,7 mm) 0;3° (0,7 mm) 0,4°((0,9 mm)
160 250 0,2° (0,6 mm) 0,2° (0,8 mm) 0,2° (0,8 mm) 0,3°(1,0 mm)
250 400 0,1° (0,7 mm) 0,2° (0,9 mmj 0,2° (0,9 mm) 0,2°((1,2 mm)
400 630 0,1° (0,8 mm) 0,1° (1,0.mm) 0,1° (1,0 mm) 0,2°(1,5 mm)

NOT

. The overall dimension rating is finer than that in Tables 4 #3\8; in order to avoid excess material.

14

In o
speg

General product definition indication

the RMA value;

the number of this document, i.e~<ISO 8062-4;

Lhe general tolerance grade’for sizes of cylinders (if required);

Lhe general tolerance'grade for wall thicknesses;

manufactuting method together with the draft angle grade;

fliecasting size S@ of smallest enveloping sphere;

rder to apply the general tolerances according to this document, the following ite]
ified in, or near the drawing title blockjor defined in the product definition data set:

Lhe general profile tolerance ‘and the indication of the datum system;

Araft.angles included in the model geometry (if draft angles are included in the model geometry);

— the part condition identifier(s), see ISO/TS 8062-2.

EXAMPLE

Surfaces without tolerance indication:

[2[23[R]s]T] (P8)

Cylinder diameters S8

Wall

thicknesses S9

RMA -2,5

Machine moulding DB

© IS0 2023 - All rights reserved
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Draft angles included in the nominal model

Casting size S@ 880
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Annex A
(normative)

Proportions and dimensions of graphical symbols

A.1_General requirements

In ofjder to harmonize the size of the symbols specified in this document with those of other
on t¢chnical drawings (e.g. dimensions, geometrical tolerances), the rules given in 1S0'8171
appljed.

A.2| Application
The graphical symbols given in ISO 1302, ISO 7083 and ISO 13715 shallbe used.

A.3| Proportions

The graphical symbols and the additional indications in theiarea “a” shall be drafted in acco
Figure A.1.

nscriptions
4-1 shall be

rdance with

© IS0 2023 - All rights reserved
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Figure A.1 — Proportions of the graphical symbols
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A.4 Dimensions
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The dimensional requirements of the graphical symbols and the additional indications are specified in

Table A.1.
Table A.1 — Dimensions
Dimensions in millimetres
Lettering height h 2,5 3,5 5 7 10 14
Line thickness for symbols and lettering d 0,25 0,35 0,5 0,7 1 1,4
©1S0 2023 - All rights reserved 31
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Annex B
(informative)

Proposed process for general tolerancing castings

Example procedure to tolerance a casting:

32

Define
Select t
Select t

Define
S (Tabl

he moulded datum system (should remain valid during the whole process chain of the p
he cast material (Table E.1).
he series type (long series = Table E.1, short series = Table E.2).

hppropriate general surface profile tolerance: select the tolerance grade‘Pyand, if neces
bs 2 or Table 3) according to the moulding method (Tables E.1 and E=2)-See Clause 11

high-pn

Define

essure die casting, HPDC, has narrower tolerances than permanentiould casting).

the general wall thickness tolerance as one grade coarser of the defined general S toler

according to Table 3 if the general surface profile tolerance is not appropriate.

Define
approp

Define
which i

Define
Define
Define
Select v

Discuss

the general size tolerances according to Table 3 if the genéral surface profile tolerance i
Fiate.

the surface mismatch requirement (see ISO 10135Y'if the general surface profile tolerd
hcludes the mismatch, is not appropriate (see explanation in Clause 11).

the parting surface and necessary cores, see 10.8.

{raft angles, see 10.8, Clause 13, Tables 5 to 9 and ISO 10135.

machining allowance grade according to Table F.1.
alues of machining allowanees according to Table 4.

design proposals with the foundry.

art).

bary,
(e.g.

ance

5 not

i:nce,
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Examples for the multiple tolerancing method

The examples in Figures C.1, C.2 and C.3 show the relationship between the tolerances in the various
part conditions. In practice the tolerances for the final machined moulded part condition may be much

smaller than the tolerances for the final moulded part condition. It is up to the designer

moullded part condition to decide whether or not these smaller tolerances can be neglected.

$30,3 +0,1

~—

ISO 8062

®

b) Intermediate machined
026 +1

ISO 8062 - RMA 1,5 {F)
overall dimension 150

@

DimensSions i

of the final

h millimetres

c) Final moulded

Figure C.1 — Feature of size (hole) relative to a plane datum — requirements
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1@
0,2|B|@—
0,1\

Q|D|Q

oo,

Dimensions in millimetres
$26 +1©Q
@
$30,3 +0,1Q

@

[25]@

il

SO8062—=RMA 15
overall dimension 150

Q@O

=

Figure C.2 — Feature of size (hole) relative to a plane datum

$40,2 +0,2 ®

a) Finakmachined

$|20.2[8 |
- ey (5]
IS0 8062

Dimensions in millimetres
©®30,3 0,1

\
b) Intermediate machined
360t $26 +1
2 = RO

ISO 8062 - RMA 1,5 (F)
overall dimension 150

@

c) Final moulded

Figure C.3 — Feature of size (hole) relative to a cylindrical datum feature — requirements
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Annex D

(informative)

Drawing examples

ISO 8062-4:2023(E)

This annex provides a number of drawing examples, given in Figures D.1 to D.6.

In Flgure D.1, the general surface profile tolerance and the individual tolerances define th
peneral surface profile tolerance 3 mm does not apply to @ 91 mm because there is @)fed

The
with

a * tolerance given.

Rz* 160
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Interpretation of Figure D.2: profile tolerances define tolerance zones and thereby a perfect shape
of least material of the following dimensions: 300,2 mm, R 30,2 mm, 350 mm, 90,4 mm, 90,4 mm,
249,8 mm, 229,8 mm, 499,6 mm. [For the calculation, it is assumed that at the datum surfaces 0,2 mm
(= profile tolerance) will be finally removed.]
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The final machined moulded part with all deviations and with an additional material layer of the final
machining allowance shall fit into the material of this shape, see Figure D.3.

Wall thicknesses (20 + 2) mm.

Dimensions 390 mm, 180 mm and thickness 25 mm within ISO 8062-3 — DCTG 11.
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Interpretation of Figure D.4: The indicated tolerances apply (general tolerances and individually
indicated tolerances). The positional tolerances have the same datum system as the general surface
profile tolerances and overrule the general surface profile tolerances. The general surface profile
tolerance does not apply to the 84 mm as there is no TED.
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In Figure D.5, the general tolerance applies to all surfaces, including the datum surfaces.
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In Figure D.6, the general tolerance applies to all surfaces, including the datum surfaces. The zero
coordinates may be changed in order to fit the particular part into the overall tolerance zone (specified
as a particular general tolerance).
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X . .
zero coordinates may be changed to fit the
o
| | 2 |A| B | C | ; overall surface into the overall tolerance zone

Figure D6 — Datum system established by datum targets according to ISO 5459, location of
datum targets defined by theoretically exact coordinates
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