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Foreword

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

(: Vocabulary

P: Rules [Technical Specification]

B: General dimensional and geometrical tolerances and machining allowances for castings
ving part is under preparation:

{: General tolerances for eastings (according to the GPS rules)
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ISO/TS 8062-2:

Introduction

2013(E)

This part of ISO 8062 is to be regarded as a complementary process-specific tolerance geometrical
production specification (GPS) standard (see ISO/TR 14638). It influences chain links 1, 2 and 3 of the
chain of standards on mouldings.

The ISO/GPS Masterplan given in ISO/TR 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
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matrix model, see Annex F.
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r more detailed information about the relation of this part of ISO 8062 to other standardsan

is part of ISO 8062 takes into account experiences with the application of jprevious 1

e tolerancing methods in this part of ISO 8062 are not yet fully developed-within the new ag
ometrical product specifications (GPS) according to ISO 17450. The requirements for casting
e to the uncertainty in the calculation of the shrinking of the casting) remain incompa
e GPS standards. Therefore, this Technical Specification has been.issued in order to gathg
perience in the tolerancing of castings.

minal dimension d¢ of the final moulded part by elaborating GPS-conformant ways of d
ear dimensions and tolerance zones.

is document is intended to cover all types of moulded parts. However, most of the example
stings.
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TECHNICAL SPECIFICATION ISO/TS 8062-2:

2013(E)

Geometrical product specifications (GPS) — Dimensional
and geometrical tolerances for moulded parts —

Part 2:
Rules
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Scope

is part of ISO 8062 gives the rules for geometrical dimensioning and toleran¢ing of final

pse requirements in technical product documentation and specifies the proportions and di
the graphical symbols to be used.

is part of ISO 8062 provides symbols which may be used to identify the relative comple
e moulded features and parts. These graphical symbols should not be confused with the
mbols for surface texture according to ISO 1302, which are notably larger.

Normative references

e following documents, in whole or in part, are npormatively referenced in this documen
Hispensable for its application. For dated references, only the edition cited applies. For
ferences, the latest edition of the referenced decument (including any amendments) applies

D 129-1, Technical drawings — Indication of'dimensions and tolerances — Part 1: General prin

D 1101, Geometrical product specifications (GPS) — Geometrical tolerancing — Tolerance

quirement (MMR), least'material requirement (LMR) and reciprocity requirement (RPR)
D 5458, Geometrieal Product Specifications (GPS) — Geometrical tolerancing — Positional told
D 5459, Geommetrical product specifications (GPS) — Geometrical tolerancing — Datums and datu
D 7083 Technical drawings — Symbols for geometrical tolerancing — Proportions and dimens

D@O15, Geometrical product specifications (GPS) — Fundamentals — Concepts, principles and

moulded

rts and parts machined out of moulded parts. It also gives rules and conventigns’for the indllisltions of

ensions

teness of
graphical

t and are
undated

ciples

5 of form,

material

fentation, location and run-out

D 1302, Geometrical ProductiSpecifications (GPS) — Indication of surface texture in technicql product
cumentation

D 2692, Geometrical product specifications (GPS) — Geometrical tolerancing — Maximum

rancing
m systems
ions

rules

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

ISO 8062-3:2007, Geometrical product specifications (GPS) — Dimensional and geometrical tolerances for
moulded parts — Part 3: General dimensional and geometrical tolerances and machining allowances for castings

[SO 10135, Geometrical product specifications (GPS) — Drawing indications for moulded parts in technical
product documentation (TPD)

ISO 10579, Geometrical product specifications (GPS) — Dimensioning and tolerancing — Non-rigid parts

[SO 13715, Technical drawings — Edges of undefined shape — Vocabulary and indications
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ISO 14405-2,Geometrical product specifications (GPS) — Dimensional tolerancing — Part 2: Dimensions
other than linear sizes

ISO 17450-1,Geometrical product specifications (GPS) — General concepts — Part 1: Model for geometrical
specification and verification

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

3 Terms and definitions

For the ptirposes of this document, the terms and definitions given in ISO 8062-1, ISO 1101, ISO 5459,
[SO 1745(-1 and the following apply.

31
moulded|feature
<of a moylded part> feature which has not been machined on a moulded part

3.2
intermediate machined feature
<of a moulded part> feature of a moulded part which has undergone machinjng.and which subsequently
will be machined to its final condition

Note 1 to ¢ntry: 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
final maghined feature
<of a moylded part> feature of a moulded part which has been machined to its final condition

3.4
final moyilded part
moulded part after fettling (if any)

Note 1 to pntry: A final moulded part only‘consists of features which are moulded and have not been finished
except by fettling.

3.5
intermediate machined moulded part
moulded part which has undérgone some machining and which subsequently will be machined furthpr

Note 1 to [entry: An inteymédiate machined moulded part consists of at least one moulded feature (3.1) to [be
subsequently machined.or at least one intermediate machined feature (3.2). In addition, it consists of moulded
features npt to be miachined (if any) and final machined features (3.3) (if any).

Note 2 to pntry:(An intermediate machined moulded part can be produced from a final moulded part or from
another inltermediate machined moulded part.

3.6
final machined moulded part
moulded part which has been machined to its final condition

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

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

2 © IS0 2013 - All rights reserved
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3.7
moulded-part condition
manufacturing stage of a moulded part

Note 1 to entry: Listed in chronological order of manufacturing, a moulded part can bein 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.

Ng

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

Ng
m

3.8
sipgle drawing

<g

39
combined drawing

<3
pA4

4

Sege Table 1 for the letter symbols and Table 2.for the graphical symbols used in this document.

te 4 to entry: Only one final machined moulded-part condition can exist.

te 6 to entry: Heat treatment or straightening (correction of unintended distortion) canbe carried
ulded-part condition.

f a moulded part> drawing of a moulded part giving requirements forone moulded-part cond
f a moulded part> drawing of a moulded part giving #equirements for more than one
rt condition

Symbols

condition

out in any

ition only

moulded-
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Table 1 — Letter symbols

Term, quantity Letter symbol
Required machining allowance ARMA
Nominal dimension of the final moulded part dc
Nominal dimension of the final machined moulded part dm
Dimensional or size tolerance tp
Machining tolerance tm
Dimensiohal tolerance for the final machined moulded part tDMT
Form tolefance tr
Form tolefance for the final machined moulded part LFMT

Form tolefance for the final moulded part

Specific fgrm tolerance of geometrical casting tolerance (GCT) for the final moulded part

(casting) tret
Casting fgrm tolerance

Dimensional tolerance for the final moulded part (casting) tpeT
Geometrigal tolerance for the final moulded part (casting) tgeT
Cutting d¢pth for machining c
Parallelism tolerance for the final moulded part (casting) tPARC
Flatness tplerance for the final moulded part (casting) tFLAC
Casting tdlerance tc
Positional tolerance tpos
Orientatign contribution value Cinclin
Length of|datum Iy
Length of|toleranced feature 5
Surface profile tolerance tPROF
Maximun] material virtual size SMMVS
Least material virtual size SLMVS
Theoreticpl exact dimension TED

4 © IS0 2013 - All rights reserved
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Table 2 — Graphical symbols

Graphical sym- Clause Reference docu-
bol ment

ISO/TS 8062-2

Name of symbol

‘.O\
o

Drawing identifier for final moulded part

N
(o8}

Drawing identifier for intermediate machined moulded part ISO/TS 8062-2

o
N

ISO/TS 8062-2

Drawing identifier for final machined moulded part

N
(3}

Identifier for machining by the suppliera ISO/TS 8062-2

N
N

Part condition identifier for final moulded part ISO/TS8042-2

P4rt condition identifier for intermediate machined

mpulded part IS0/ TS 80¢2-2

k?])

Part condition identifier for final machined moulded part ISO/TS 8042-2

Syrface texture — removal of material not permitted 7.1.2 |ISO 1302

L 0@ @|foee

Syrface texture — removal of material required 7.1.3 |ISO 1302

a When there is a change in the allocation of the supplier, a change of the/documentation may be necessarjy to reflect
this.

See Annex A for the proportions and dimensions of the graphical symbols referenced in this part of SO 8062.

5| Designation on drawings

When drawing indications according to this part of ISO 8062 apply, the drawing shall be designated in
ornear the drawing title block:

ISO/TS 8062-2

Hgwever, this reference is not required if general tolerances or required machining allowances according
to|other parts of ISO 8062 are referenced.

6| Drawing type indicator

6.1 Single andcembined drawings

THe requiremerits for the three types of moulded-part conditions (final moulded, intermediatg and final
machined) ean be specified on a combined drawing or separately on single drawings as appropriate.

If usefof the symbology in this document makes a combined drawing difficult to read, yse single
drpwings instead.

Information, as to which part condition or conditions the stated specifications on the drawing apply,
shall be indicated on the drawing in accordance with the following clauses; therefore the drawing shall
indicate which part condition(s) the stated specification applies to.

On combined drawings, only the outline of the most advanced part condition for which the drawing is
valid shall be illustrated. Requirements for the most advanced condition and for the preceding moulded-
part condition in question shall be stated.

6.2 Final moulded part drawings

If the drawing specifies requirements on a final moulded part, the graphical symbol given in Figure 1
shall be indicated in or near the drawing title block.

© IS0 2013 - All rights reserved 5
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@

Figure 1 — Graphical symbol for a final moulded part drawing

6.3 Intermediate machined moulded part drawings

If the drawing specifies requirements on an intermediate machined moulded part, the graphical symbol
given in Figure 2 shall be indicated in or near the drawing title block

Fi

If more t}
numbere

If stating
referenci
moulded

6.4 Fin

If the dra
Figure 4

If stating
drawing

\/

bure 2 — Graphical symbol for an intermediate machined moulded part drawing

han one intermediate machined moulded-part condition exist on the dfawing, they shall
l and indicated after the symbol (see Figure 3).

\ /X W2 \/E

a) )

Figure 3 — Examples of numbered intermediate machined moulded parts

general tolerances on a single drawing of\ah intermediate machined moulded part, e.g.
g ISO 8062-3 or by stating particular general tolerances, these general tolerances apply to
features in the intermediate machined moulded-part condition only.

al machined moulded part drawings

hall be indicated in or near’the title block.

@

Figure 4— Graphical symbol for final machined moulded part drawing

general tolerances according to ISO 8062, e.g. by referencing ISO 8062-3 for castings, or]
fa final machined moulded part, these general tolerances apply to the moulded surfaces in

wing states requirements-on' a final machined moulded part, the graphical symbol given|i

by
he

1 a
he

final mac

hined mnnldpr‘]-pnrt condition nn]y

6.5 Identifier for machining by the supplier

If there is, for some special reason, a need to identify which part condition specifications a supplier
is expected to meet, this can be indicated by the symbol as shown in Figure 5 after the drawing type

indicator

(see Figure 6).

SUP

Figure 5 — Symbol for machining by the supplier

© ISO 2013 - All rights reserved
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@ GuP)1
@1 GuP2
@2 GUP)3

SUP) 4 ) QP
ISO/TS 8062—2© ISO/TS 8062—2© ISO/TS 8062—2©
allCaomnaland deori o ) Cragla deoryin o ) Crnagla dearars

a  CUTNUTIICtraT avy Ity U OTITgTC UT arvy Il g T oIS ICuravv It g

In[any case, the contract shall clearly state which part condition and whjchyspecification th
is pxpected to meet, irrespective of other part conditions and specifications appearing on the

7.1 Surface texture symbols

On

to|the condition of the surface in question on the most,advanced part condition stated on the
7.2 Part condition identifiers

7.2.1 General

TH
(s¢

TH
TH

drawing title block

Drawing indications

Higure 6 — Example of SUP indication used together with the drawing type indicator pear the

e supplier
drawing.

combined drawings, each surface shall be indicated.with only one surface texture symbol according

ree part condition identifiers are'used for identifying which part condition a specification
e Figure 7).

@ ® @

for final moulded for intermediate machined for final machin

Figure 7 — Part condition identifiers

e part condition identifier may be omitted on single drawings.

e~use of part condition identifiers is necessary on combined drawing to state requirg

Hrawing.

applies to

ed

ments to

di

ferent part conditions (final moulded, intermediate machined moulded, final machined moulded), see
Figure E.7. 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 drawing.

On combined drawings, requirements on features that remain as moulded in the most advanced part
condition according to the drawing may also be given. If not otherwise specified, this type of specification
applies to all part conditions according to the drawing, see Figure 8.

© IS0 2013 - All rights reserved
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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.

7.2.2 Surface texture

On combined drawings, surface texture requirements shall be indicated for each part condition using

the symbols as shown in Figure 8.

Drawing indication:

—

/ Ra ZU

\Q/Ra 20

N

V/ Rz 20 Rz 5@ RZD®
/

Meaning

Ra

\ iRa 20@ Rz L0®@2 Rz 16Q

condition

final moulded

intermediate machined

Ra 20 / Ra 20 / Rz 25@1
intermediate machined
Rz L0@?2
Ra 20 Ra 20 Rz 6
RN rd
final machined
Rz 16

Figure 8 — Example of a surface texture indication on a combined drawing and its
interpretation

1

2

© ISO 2013 - All rights reserved
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7.2.3 Linear dimensions

The part condition to which the linear dimension applies shall be indicated by a part condition identifier
as shown in Figure 9, if necessary.

‘ 100Q) ‘ 100 ‘ ‘ 100 ‘

. b) Intermediate machined c¢) Final machined moulded
a) Final moulded part
moulded part part

Figure 9 — Examples of nominal dimensions

7.2.4 Linear dimensions and individually indicated dimensional toleran¢es

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

100 +2Q ‘ 100 1@ ‘ ‘ 100 1 ‘
l—————— | l—————— |

a) Final moulded part b) Intermediate machined c¢) Final machined moulded
moulded part part

Figure 10 — Examples of nominal'dimensions with individual tolerances

7.2.5 Theoretically exact dimensions

THe part condition to which the theoretically exact dimension applies shall be indicated py a part
condition identifier as shown in Figure 11, if necessary.
\ [100]@

\@ ‘@

a) Final moulded part b) Intermediate machined ¢) Final machined moulded
moulded part part

Figure 11 — Examples of theoretically exact dimensions

© IS0 2013 - All rights reserved
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7.2.6 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 12, if necessary.

oo OlA[8|@ loo@al8]@  [2fos[als[c|@  [2f15[AlB|C|®

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

Figure 12 — Examples of geometrical tolerances with datum references

The part ¢ondition identifier shall be indicated after the tolerance frame. If the datum exists in differgnt
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 13 and 14).

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-femoved mechanically |or
virtually.|If possible, planar surfaces with tapers should not be used as datums.

v/3 A
r// 0,5[ A

54 /i A
N
B\

V/zv/Ra WQ Rz 25@

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

Figure 135 Example of a datum indication in different part conditions with different datums

10 © IS0 2013 - All rights reserved
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A
e

v/Ra 20Q Rz 25@
//

2013(E)

Ke

W

applies to all part conditions stated on the drawing.

7.

7
Al

If
pa

(0}

apjpropriate dimension range according to the largest overall dimension of the final moul

IS

7.

.B.1 General

.3.2 General required machining allowance

S S

final moulded part 3 datum A of final metlded part

y
intermediate machined moulded part 4 datum A of interinediate machined mould
Figure 14 — Example of a datum indication in different part conditions with same d

hen a geometrical tolerance specification is given without'a part condition identifier, this sp¢

B Required machining allowance, RMA

required machining allowance valu€s; Arma, are nominal values, and have no tolerance.

h general required machining allowance is to apply to all surfaces to be machined on the fina
rt, it shall be stated in or hear the drawing title block according to ISO 8062-3, e.g.

General tolerances ISO 8062-3 RMA 6 (RMAG H)

1ly one value.js_specified for all surfaces to be machined, and this value shall be selected

D 8062-3(Contains standardized required machining allowances.

8.3\ Individual required machining allowance

A S— &

ed part

atum

cification

moulded

from the
ded part.

If a special required machining allowance is to apply to an individual surface, it shall be indicated
individually before the surface texture symbol according to ISO 1302 (see Figure 15).

Ra 20
3\

Z

Figure 15 — Individual required machining allowance

An individual required machining allowance overrules a general required machining allowance.

© IS0 2013 - All rights reserved

11


https://standardsiso.com/api/?name=5c542fd087643eab49b7e1934691f1a1

ISO/TS 8062-2:2013(E)

In sand casting, top surfaces sometimes need more machining allowance than other features. For these
surfaces, coarser required-machining-allowance grades can be selected and then indicated individually.

8 Indication of general tolerances

8.1 General tolerances according to ISO 8062-3

On drawings, the callout of general tolerances, e.g. according to ISO 8062-3, applies only to those part
conditions stated by the drawing type indicator.

On Combilned drawings where the drawing type indicator for final moulded is stated and the general
tolerance|according to ISO 8062-3 is referenced, all non-individually indicated dimensions on-the final
moulded-part condition are to be calculated according to the accumulation method, see Annex B.

General tplerances for moulded parts shall be indicated in or near the drawing title blo¢k;'if applicaljle.
See Figures E.3, E4, E.5.

8.2 General surface profile tolerance
See Figurg 16.

ISO/TS 8062-2
[=los[alB[c]

Figure 16 — Example of the indication gf'general surface profile tolerance
The genefal surface profile tolerance applies to‘all surfaces which are not explicitly dimensioned with
linear andl angular dimensions with plus/minustolerance.

The geometry of all the surfaces to which the general surface profile tolerance applies shall be specified
with the theoretically exact dimensien\(TED) in its entirety, and shall be considered as a single pattern.

NOTE When using a general surface profile tolerance for the final moulded part, the reference to the genefal
toleranceslaccording to ISO 8062¢3\for the same part condition cannot be used because of a contradiction.

9 Types of specifications

9.1 General

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

9.2 Specification of final moulded-part condition

9.2.1 The final moulded-part condition can be specified directly on a single final moulded part drawing
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 drawing

— indirectly, by using the accumulation method, or

— directly, by using the multiple tolerancing method.

12 © IS0 2013 - All rights reserved
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9.2.2 When using the accumulation method, the final moulded part is specified indirectly on the

dr

Aqg

pa
on

which are not individually indicated on the final moulded part drawing are-given by ISO 8062

TH
m

The specification of the final moulded part and the machined moulded parts should mainl)
by using appropriate geometrical tolerances according to ISO 1101. For sizes (e.g. diameter

of
us

in

IS

This specificatiofi mrethod can lead to smaller excess material than the accumulation method,

CO|

9.

9.

.2.3  When using the multiple tolerancing method, the finaldnoulded part is specified direg

awing in the following way:
the machined moulded part is specified directly in total;
appropriate dimensional tolerance grade (DCTG) according to ISO 8062-3 is specified;

appropriate geometrical tolerance grade (GCTG) according to ISO 8062-3 is specified;

appropriate required machining allowance grade (RMAG) according to ISO 8062-3 is specified;

drawing type indicator for final moulded partis indicated;
drawing type indicator for final machined moulded part is indicated.

aresult, the drawing is a combined drawing indirectly giving the specifications.on the fina
rt. In this case, unless otherwise specified, the linear dimensions, which are notjindividually
the final moulded part drawing, are to be calculated. The dimensional and the.geometrical §

is specification method can lead to large excess material, but simplifies the specification o
bulded part.

hwing in the following way:
the most advanced machined moulded part, illustrated on the drawing, is specified in tot
the final moulded part is specified directly in total;

drawing type indicator for final moulded part is stated.

slots, tabs), wall thicknesses, filletstand chamfers, dimensional tolerancing (+/- tolerancin
ed instead.

lividual tolerances) or as iitdividual tolerances only.
D 8062-3 may be usedas a guidance to select appropriate individual tolerance values.
implete specification of the final moulded part directly on the drawing.

P.5 Surface profile (profile of any surface) tolerances may be used

either for all surfaces, or

moulded
indicated
olerances
-3.

f the final

tly on the

nl;

/ be done
s, widths
b) may be

.2.4 The tolerances according to ISO 1101 may be specified as general tolerances (with or without

but needs

forall surfaces exceptthose belongingto features of size (diameters and widths), fillets and chamfers.

Features of size may be toleranced by dimensional tolerances together with positional t

olerances

and, if appropriate, with maximum material requirement \¥ or least material requirement © (see

ISO 2692). Fillets and chamfers may be toleranced with linear dimensions.

3 Specification of intermediate machined moulded-part conditions

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

th

e final machined moulded-part condition.
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The intermediate machined moulded part is specified directly on the drawing in the following way:

— the most advanced intermediate machined moulded part, illustrated on the drawing, is specified in

total;

— draw

ing type indicator for intermediate machined moulded part is stated.

The intermediate machined surfaces with their theoretically exact dimensions and their surface profile
(profile of any surface) 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. diam

eters widths of slots ‘rnhc) wall thicknesses fillets and chamfers dimensional toleranci

8

(+/- toler
Surface p
— eithe

— fora
may
with

All mould

NOTE

minimum
This creat
intermedi
symbols a

9.4 Spg

The spec
machined
partand {

The final

Ancing) may be used instead.
Fofile (profile of any surface) tolerances may be used
- for all surfaces, or

| surfaces except those belonging to features of size (diameters and widths);Features of si

material modifiers requirement \2J or least material requirement © (see ISO 2692).

ed surfaces remaining as moulded shall be specified according to\[SO 10135.

hnd maximum machiningallowance on the intermediate machin€d'moulded part for the final machini
ed ambiguities in the interpretation of the permissible dimerisional and geometrical deviations of t

hte machined moulded part. The method described in this Technical Specification uses appropriate G
hd rules and avoids these ambiguities.

rcification of final machined moulded-part condition
fication of the final machined moulded part can be given on a single drawing of the fiy

he final moulded-part condition andyer any intermediate machined moulded-part conditio

machined moulded part is specified directly on the drawing in the following way:

— the final machined moulded part;illustrated on the drawing, is specified in total;

— thed

Thefinal
relative t
or, if mor
thickness

Surface p

— eithe

rawing type indicatorforfinal machined moulded part is stated.

machined surfaceswith their theoretically exact dimensions and their surface profile toleranc

the datum or datum system should be specified either with a general surface profile toleran
e appropriaté)with individual tolerances. For sizes (e.g. diameters, widths of slots, tabs), w|
es, fillets.and chamfers, dimensional tolerancing (+/- tolerancing) may be used instead.

Fofileitolerances may be used

r for all surfaces, or

e toleranced by dimensional tolerances together with positional tolerancésyand, if appropriate,

A former common practice indicated the nominal linear and ahgular dimensions together with a

hg.
he
PS

1al

moulded part only or on a combinedidrawing which includes the final machined moulded

n.

es
ce
all

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

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

All intermediate machined moulded surfaces shall be specified.

14

© ISO 2013 - All rights reserved


https://standardsiso.com/api/?name=5c542fd087643eab49b7e1934691f1a1

ISO/TS 8062-2:2013(E)

10 Tolerancing

10.1 General

For the tolerance indication, ISO 129-1, ISO 1101, ISO 2692, ISO 5458, ISO 5459, ISO 8015, ISO 10135,
[SO 10579, ISO 14405-2 and this document apply.

For the tolerance indication, there is also the possibility to simplify the presentation by using general
tolerances, e.g. according to ISO 8062-3, or by using particular general tolerances indicated on
the drawing. For the identification of the part condition to which the general tolerances apply, the
S}jlecification identifier shall be used when necessary.

Tollerancing of moulded parts in various types of conditions (final moulded, intermediate machined
moulded, final machined moulded) can be performed as described in the following.

10.2 Tolerancing of final moulded parts

10.2.1 Recommendations

Pdrticular general tolerances for moulded parts and individual tolerances for moulded pgarts may
beg specified as

—| dimensional tolerances for features of size, and, if agpropriate, the envelope requirgment ®
(see ISO 8015),

—|{ positional tolerances for the location of features of'size, and, if appropriate, the maximuny material
requirement ® or the least material requirement’\Y/ (see ISO 2692),

—{ dimensional tolerances for wall thicknesses;\fillets and chamfers,

—| surface profile tolerances and, if appropriate, positional tolerances, according to ISO| 1101 for
distances and step dimensions, see SO 1101, ISO 1660 and ISO 5458.

If datums established from surfaces Temaining as moulded are necessary, the use of datum ftargets is
recommended, see ISO 5459.

When dimensional tolerances (general or individual) are applied to distances, step dimenfions and
prpfiles, it is difficult to ‘assess which is the largest ideal part that can be achieved from|the final
moulded part. The reason for this is that tolerances for size, distances, step dimensions and gepmetrical
chpracteristics are-independent of each other. Therefore, it is recommended to use the tdlerancing
methods according+o ISO 1101 as described in this Technical Specification.

10.2.2 Draft

Diaft can' be indicated according to ISO 10135. Unless otherwise specified, drafts are gdditional
material (TP).

However, for a feature of size to which the maximum material requirement or the envelope requirement
applies, drafts are subtracted material (TM).

10.3 Tolerancing of intermediate machined moulded parts

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

10.4 Tolerancing of final machined moulded part

10.4.1 General

There are two calculation methods for deriving the dimensions and the tolerances of the surfaces to be
machined on a final moulded part:

— accurnulation method;
— multiple tolerancing method.

For calculations using the accumulation method, it is assumed that the relevant tolerances(dimensional
tolerance| form tolerance of the moulded part and the machined moulded part) accumuylate’according|to
a “worst ¢ase” concept. Consequently, this will often lead to an (unnecessarily) large amount of materjal
being renpoved. Therefore, smaller tolerances for the moulded part may be agreed“upon by the supplier
and the ppjrchaser. These smaller tolerances shall be indicated individually on the'drawing.

For calculations using the multiple tolerancing method, the following needsto-be taken into account: the
boundary of the maximum material condition of the final machined moulded part fits into the boundary
of the leajst material condition of the final moulded part, including the necessary required machining
allowancg. This method offers the possibility of choosing tolerances;which can lead to smaller quantities
of material being removed compared to those removed using the.accumulation method.

10.4.2 Accumulation method

10.4.2.1 |General

The purchaser provides a drawing of the final miachined moulded part where machined surfaces dre
indicated

Where ng individual tolerances or particular general tolerances are indicated for the moulded part, ahd
for surfades remaining in the as final moulded condition, the general tolerances for moulded parts, €.g.
according to ISO 8062-3 for castings;apply and shall be indicated accordingly.

For surfafes to be machined by, the purchaser (the drawing defines the final machined moulded p4rt
only), the|following rules apply:

a) The dimensional and'geometrical deviations of the final moulded part shall allow the final machined
moulfded part to be-achieved (primordial requirement for moulded surfaces to be machined whiile
remoying certaiff Tayers of the surface, at least the required machining allowance).

b) The pominal dimensions d¢ of the moulded part that relate to surfaces to be machined shall pe
calcullated from the nominal dimensions dy of the final machined moulded part, taking into accoynt
the niiseellaneous influences

Thereis notyeta clearly defined way to apply rule b) in the context of the future system of GPS standards.
As afirst step, itis therefore assumed in this part of ISO 8062 that for the calculation of the moulded part
nominal dimension d¢ from the final machined moulded part nominal dimension dy, the contributions
of size, form and required machining allowance (excluding taper) have to be added linearly, i.e. the
accumulation of the extremes.

The formulae for these calculations are deduced from the geometrical relationships between the final
moulded part and the final machined moulded part.
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10.4.2.2 Features of size

When calculating the final moulded partnominal dimension d¢ from the respective final machined moulded
partnominal dimension dy, external and internal features of size and the cases with and without envelope
requirements have to be distinguished. This results in the set of four formulae deduced in Annex B (for
castings) under the assumption of symmetrically disposed tolerances for the moulded part.

With the envelope requirement for the final machined feature of size, the final moulded part nominal
dimension d¢ of a feature of size to be machined is calculated according to Formula (1) or (2):

F

External size: dc = dymax + 2ArMa T LroT + uzu 1
Internal size: dc = dyimin —2ArMa — tFCT = tDZCT @

Without the envelope requirement for the final machined feature of size, the finalPmoulded parjt nominal
dimension d¢ of a feature of size to be machined is calculated according to Eermula (3) or (4):

_ t
External size: d¢ =dpmax +2ARMaA +trCT +DTCT+tFMT ()

t
Internal size: dc = dein _ZARMA _tFCT _%_tFMT (4')

Injorder to determine the correctvalues of the dimensional casting tolerance tpct and the form tolerances
trgT of the GCT in Formulae (1) to (4), the final value of,dc has to be known. Since this value is not known
when starting the calculation, the nominal value of'the machined feature of size may be taken as a first
step. If the result does not match the anticipatedirange for tpcr or tgcT, a second step with the juse of the
repult of the first calculation will lead to the findl value of dc. An example is given in C.2 to illugtrate this
cajculation procedure.

For internal features, in the unlikely event of a loop, the larger value of tpcT or tgcr shall be useld, leading
to|the smaller value of dc. An example'is given to illustrate this calculation procedure.

For cylindrical features, the sum of the parallelism and the roundness tolerance applies for] the form
tolerance (cylindricity tolerance) for both the final moulded part and the final machined moulded part.

For features of size established by two opposite plane surfaces, the larger of the two flatness tolerances
aplplies for both the fifal moulded part and the final machined moulded part.

For other distributions of the tolerance for the moulded part (other than symmetrically disppsed), the
formulae given‘@above have to be modified accordingly.

THe minimum thickness of material to be removed is the required machining allowance.

T f there is

Additionally, when the location of a feature of size is involved, defined by linear dimension or by a
locational tolerance and a theoretically exact dimension, the respective tolerance for the moulded part
of the distance shall also be taken into account.

— In the case of a linear dimension, the maximum thickness of the material to be removed (cutting
depth) increases then by half of the tolerance of the linear dimension for the moulded part, e.g.
tpct/2 for castings. The moulded part nominal dimension dc increases with external dimensions
and decreases with internal dimensions by the half of the tolerance of the linear dimension for the
moulded part, e.g. tpct/2 for castings.

— In the case of a locational tolerance, the maximum thickness of the material to be removed (cutting
depth) increases then by the locational tolerance for the moulded part. The moulded part nominal
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dimension dc increases with external dimensions and decreases with internal dimensions by the
locational tolerance for the moulded part.

Furthermore, when chain dimensioning is involved, the thickness of the material to be removed
increases theoretically according to the dimensional tolerance accumulation. In practice, a provision
for less material may be sufficient to meet the primordial requirement that the final machined moulded
part can be achieved.

10.4.2.3 Step dimensions

The final moulded part nominal dimension dc of a step dimension between surfaces to be machined is
calculated according to Formula (5).

tpmT

tper
tlparc +—— >)

dc=dm —trrac + >

The thickiness of material to be removed from the reference surface is:
c=Aguma +trLAC 6)
The thickness of material to be removed from the other surface is:
mininlum: Cc= ARMA + tPARC 7)

maximum: c= ARMA + tPARC + tDCT 8)

If there is|taper (draft), the corresponding material shall also be removed.

10.4.2.4 [Drafts
If not othprwise specified (see ISO 10135), drafts are additional material (TP), i.e. they are in additipn

to the dimensional and geometrical tolerances. However, when the maximum material requiremgnt
(MMR) is|specified, TM (taper minus) applies to the feature of size to which the MMR is allocated.

10.4.3 Multiple tolerancing method

The purchaser provides a combined drawing or two single drawings specifying both the tolerances for
the final moulded part and-the tolerances for the final machined moulded part. Therefore, for surfades
to be maghined, both the tolerance of the final machined moulded part and the tolerance of the final
moulded part shall be/indicated.

The dimensional.and’ geometrical tolerances of the final moulded part shall permit the final machined
moulded |part (difensions, form, orientation and location to be achieved (supreme requirement for
surfaces o be machined while removing certain layers of the surface, at least the required machinipg
allowanc¢)-This shall be taken into account when calculating the final moulded part nominal dimensions.

Tolerances for the final moulded part applied to surfaces to be machined do not include the required
machining allowance. (The required machining allowance is an additional material and, contrary to the
material in the tolerance zones, this material always exists on the moulded part.)

When the tolerance or the datum refers to the final moulded-part condition, the required machining
allowance shall be included when calculating the nominal dimension of the final moulded part.

For sizes (diameters, widths),

— 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 required
machining allowance;
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— 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 required
machining allowance.

For features of size to be machined, it is recommended to use, according to ISO 2692, “0 © tolerancing”
for the final moulded part and “0 @ tolerancing” for the final machined moulded part. When there are
no features of size, profile tolerancing according to ISO 1101 is recommended.

For wall thicknesses, fillets and chamfers, dimensional tolerancing (+/- tolerancing) is recommended,
and is to be indicated generally or individually.

Fo|r distances, step dimensions and profiles excluding fillets and chamfers, profile andJpositional
tolerancing according to ISO 1101, ISO 1660 and ISO 5458 is recommended, and.-is)generally or
inglividually to be indicated.

If hot otherwise specified (see ISO 10135), drafts are additional material. Howeyeryfor features of size
to|which the maximum material requirement applies, the draft is subtracted-(TM). In these fases, the
copsidered feature must not exceed its maximum material virtual condition of perfect form.
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Annex A
(normative)

Proportions and dimensions of graphical symbols

A.1 Geheral requirements

In order to harmonize the size of the symbols specified in this part of ISO 8062 with those e otHer
inscriptiqns on technical drawings (dimensions, geometrical tolerances, etc.), the rules given |in
[SO 81714-1 shall be applied.
A.2 Application

The graphical symbols given in ISO 1302, ISO 7083 and ISO 13715 shall be uséd.

A.3 Proportions

The graphical symbols and the additional indications in the area<’a™shall be draughted in accordance
with Figure A.1.

h
h

h

-
NN

a

h
16d

304

d)

Figure A.1
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A.4 Dimensions

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-thicknessforsymbels-andletteringd 025 035 0,5 07 1 1,4
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Annex B
(informative)

Accumulation method, relationship between moulded part and

machined moulded part

B.1 Ge
The final

In order
accumul
toleranci

NOTE
tolerances]

B.2 Faq

The folloy
machined

— Requ

— Casti
by sh
depe)

— Geon
coaxi
influd

NOTH
(strai
the fo

— Tape}

B.3 Cal

heral

machined moulded part must be achievable.

[0 calculate the moulded part dimensions from the machined moulded part\dimension, the

ion method combines two different tolerancing systems: linear dimensional tolerancing a
g by zones according to ISO 1101.

The accumulation method is not applicable for features that are totally defined by geometri
according to ISO 1101.

rtors of influence

moulded part.

ired machining allowance RMA (see e.g. ISO 8062-3:2007, Table 7).

nd on the distance between the considered features (see ISO 8062-3:2007, Table 2).

bnced by the length of the eonsidered feature (see ISO 8062-3:2007, Tables 3 to 6).
The orientation -tolerances (parallelism, perpendicularity) include the form toleran
rm tolerances neednot be taken into account as well.

, if applicable;

culation formulae

B31 T

he-following shows the geametrical dependencies hetween the final machined moulded p

nd

ral

ving influences require additional material for the casting to be removed to achieve the final

hg tolerance tc: the castingtolerance requiréd by the manufacturing processis mainly influenced
rinking variations (difference between.actual shrinking and assumed shrinking), which mainly

etrical tolerance (e.g. straightness, flatness, roundness, parallelism, perpendicularity,
ality, symmetry): the geometrical tolerance required by the manufacturing process is mainly

bhtness, flatness, roundness), see ISO 1101. Therefore, when taking into account orientation tolerances,

rt

and the final moulded part.

The moulded part nominal dimension, dc, of a feature to be machined, with symmetrically disposed
casting tolerance, is calculated as shown in B.3.2 and B.3.6.
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B.3.2 For external features with the envelope requirement for the machined feature, see Formula (B.1):

t
dc=dex+2ARMA+tFCT4"—D2—Cl

where

dc  isthe nominal size of the final moulded part;

(B.1)

dMmaxis the maximum size of the final machined moulded part;
ARrMaA is the required machining allowance;
trcT is the casting form tolerance;

tpct is the casting dimensional tolerance.

B.B.3 For external features without the envelope requirement~for the
Formula (B.2):

tpcr
dc =dMmax T 24rMa +tEcT T +tpmT

where

dc  is the nominal size of the final moulded part;

dMmaxis the maximum size of the finalmachined moulded part;
ArMaA is the required machining atlowance;

trct is the casting form tolerance;

tpct is the casting dimensional tolerance.

temT is the machining form tolerance.

machined fed

ture, see

(B.2)
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See Figure B.1.

where

24

< B M max

T I |
I I focr/ b ' //| . \/ /
[y ‘{{' l o/

Figur

dc

dMmin is the minimum size of the final machined moulded part;

ARMA
trcT

tpcT

foer/ b \S - /I}L\Q;\V/

Arva || || frar
Arvma || |, fra I
a) Machined part with ® b) Machined part without ®

e B.1 — Moulded part nominal dimension, dc, and machined moulded part nominal
dimension, dy, of an external feature

r internal features with the envelope requirement for'the machined feature, see Formula (B.B):
24 fncr B|3
Mmin ~2ARMA ~EFCT T (B{3)

is the nominal size of the final motlded part;

is the required machiningallowance;
is the casting form-tolerance;

is the casting{dimensional tolerance.
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B.3.5 For internal features without the envelope requirement for the machined feature, see
Formula (B.4):

t
dc Zdein_ZARMA_tFCT_%_tFMT (B.4)

where

dc  isthe nominal size of the final moulded part;

dMminis the minimum size of the final machined moulded part;
ArmMa is the required machining allowance;

trct  is the casting form tolerance;

tpct is the casting dimensional tolerance.

temT is the machining form tolerance.

Sele Figure B.2.

\

_ dein@ _ - M min
< dc _ dc - /g
B Ve B a1
T T
r*‘.‘"—'ff.‘/i i\
—77<—ARMA \ A\ Arma \ Wi i |
N\ /AN \
oo/t 1|, feeilh focr/b M1 B s
. fear o/t 1. I P 1
a) Machined partwith@ b) Machined partwithout@

Figure:B.2 — Moulded part nominal dimension, dc, and machined moulded part nominal
dimension, dy, of an internal feature
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B.3.6 For step dimensions, see Formula (B.5):

d¢ =dymin —trLac T 2+ tparc +—2C (B.5)

where

dc isthe nominal size of the final moulded part;

dMmin is the minimum dimension of the final machined moulded part;
trLAc| is the casting flatness tolerance;

tpmT| is the machining dimensional tolerance;

tpaRrc| is the casting parallelism tolerance;

tpcr | is the casting dimensional tolerance.

The required machining allowance, Arma, as shown in Figure B.3£shall not be taken into account th::ln
calculating the final machined moulded part minimum dimensien, dy, since the required machinipng
allowancg is to be removed on both surfaces.

Furthermore, the machining parallelism tolerance, tparny,‘shall not be taken into account since the final
machined moulded part minimum dimension, dy, appliesito the point thatis most outward of the materijal.

dc

<
D
dm

T

Foarm

fFLAE

ARrMA

Figure B.3 — Moulded part nominal dimension, dc, and machined moulded part nominal
dimension, dy;, of a step dimension
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(informative)

2013(E)

Calculation of moulded part nominal dimensions of features to be

machined

C.

EX
di

Aq
laj
of

1 External features

amples are given for calculating - according to the accumulation method - the moulded par
mension of external features to be machined with envelope requirement for the-machined f

a starting point, assume a grey-iron casting (sand cast, machine moulded).In addition, ag
gest overall dimension of the moulded part to be 900 mm which leads, t6gether with an agre
i\ (intermediate value, ISO 8062-3:2007,Table B.1), to a value of 3,5 mumfor the Arma (ISO 806

T

and the agreed GCTG (ISO 8062-3:2007, Table A.3) to be 6. Thenjconsider an external featy
with parallel plane surfaces 78 mm apart which are to be machined. Starting with the assu
the moulded part nominal dimension to be 78 mm as well, thgt amounts to 3,2 mm (ISO 806

T
W

TH
is

If {
sa

ble 7). Assume, furthermore, an agreed DCTG of 10 (intermediatetvalue, ISO 8062-3:2007,
le 2), and the tgcT amounts to 1,4 mm according to [SO8062-3:2007, Table 4.

dc =78 mm+2x3,5mm+1,4 mm +%><3,2 mm = 88,0 mm

isvalue of dc does not change the range tobe chosenin ISO 8062-3:2007, Tables 2 and 4. So, d 3
the final result.

he nominal distance of the two parallel machined planes is 94 mm, start the calculation of d
me values for tpct and tgeT:

dc =94 mm +2x3,5 min;+ 1,4 mm+%><3,2 mm =104,0 mm

t nominal
pature.

sume the
ed RMAG
2-3:2007,
[able A.1)
re of size
mption of
2-3:2007,

th these numbers, Formula (C.1) gives the followingwalue for the moulded part nominal dimension:

€.1)

£ 88,0 mm

- with the

(C.2)

Since this result isdarger than 100 mm, the value for tpcT shall be chosen as 3,6 mm, and the pew value

fo

If

" teeT is 2,0 mmSo, the final value for dc is calculated as:

d¢ =94mm +2x3,5mm + 2,0 mm+%x3,6 mm =104,8 mm

on.-the same casting the external feature of size was meant without envelope require
ddad

(€.3)

ment, the

nce with

m

W flotn tolaranon a1l d o 0 o o100 dobn S a1 0 o ) i aconadd
\,lllllllls TITALIIC OO LUILTAIILL  VVWUUIU 1TIAdVO LU UU  tAdNnUIl 111ItU atluuIlic \l-\,- auu\,uj JSS IR LGV IV §

Formula (B.2). However, the flatness tolerance for the final machined moulded part will be substantially
smaller than the flatness tolerance for the final moulded part. Itis up to the designer of the final moulded-
part condition to decide whether or not these smaller tolerances can be neglected.

C.

2 Internal features

As an example for calculating the nominal dimension of a moulded part internal feature of size with
envelope requirement, the casting is chosen with the same dimensions as the latter of the two cases
described above, the only difference being that an internal feature of size is considered.

© IS0 2013 - All rights reserved
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For dMmin = 94 mm, Formula (B.3) gives:

dc =94 mm - 2x3,5mm -1,4 mm —%x3,2 mm = 84,0 mm

(C.4)

Since this value of dc does not change the range to be chosen in ISO 8062-3:2007, Tables 2 and 4,
dc = 84,0 mm is the final result.

The situation is completely different if dymin = 110,5 mm. ISO 8062-3:2007, Tables 2 and 4 give
tpct = 3,6 mm and tgeT = 2,0 mm. As a first step, Formula (B.3) leads to:

dczl

This valu
tper = 3,2

dc=1

Accordin
special c(

10,5 mm-2x3,5mm-2,0 mm—%x3,6 mm =99,7 mm (€

b of dc changes the range to be chosen in ISO 8062-3:2007, Tables 2 and 4. The new'walues 3
mm and tgcT = 1,4 mm. For the moulded part nominal dimension, Formula (B(3)'gives:

10,5mm -2x3,5mm —1,4 mm—%x3,2 mm=100,5mm (C

b to this result, the larger values for tpct and tget would have te bhé chosen. So, under the
nditions, we are locked in a loop. This is solved by defining that, in the event of a loop, {

5)

6)

se
he

larger values for tpct and tgeT are to be chosen, which in the case of thé example described above means

dc=99,7

Again, the
is considg
(i.e. subty

nm.

examples do not differ significantly if an internal featute of size without envelope requirems¢
red: the flatness tolerance for the final machined moulded part shall be taken into accoy
acted) as well, but its value is in most cases mughsmaller than the flatness tolerance for

final moullded part. It is up to the designer of the final moulded-part condition to decide whether or 1

these smd

lller tolerances can be neglected.

nt
nt
he
ot
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(informative)

Examples for the multiple tolerancing method

2013(E)

D
TH

b)

Th
th
fo

1 General
e purpose of this annex is to give examples of:
the design of the final moulded part specification on the basis of information en:
1) the functional requirements of the final machined moulded part,
2) the information on manufacturing process ability;
the interpretation of a combined drawing with multiple tolerancing:

ese examples show the relationship between the tolerances in the various part conditions. I
e tolerances for the final machined moulded-part condition.fmay be much smaller than the 4
" the final moulded-part condition. It is up to the designer,ofthe final moulded-part condition

whether or not these smaller tolerances can be neglected:

D

D

In

Aqg
th

Aqg

2 Feature of size (hole) relative to a plane datum

2.1 Design of the final moulded part

.2.1.1 Information

accordance with the functional requirement for the final machined moulded part [see Figu

the maximum material requirement for the hole (datum B) applies at a distance of 60
datum surface A;

the diameter requirement for the hole (datum B) is ¢ (30,3 + 0,1) mm;
the flatness telérance for the surface (datum A) is 0,1 mm.

suming that,;according to the production planning, it is decided to have an intermediate ma
e part, where the surface (datum A) is machined.

a consequence of the process ability of the intermediate machining:

h practice
olerances
to decide

e D.1 a)]:

mm from

Chining of

As a consequence of the process ability from the foundry [see Figure D.1 c)]:

Arma = 1,5 mm;
the diameter tolerance for the hole (datum B) is + 1 mm;

the flatness tolerance of the surface (datum A) is 1 mm.

£ £ £l 1 L1 3 N o 1o+ £ 4+ A3 ) P o Jdos £ 4+ n_il 02
I SUT Tat T pIUImcTtoIicT AL T 10T AU Ut atuliricatul T A TINTTIativinrmu uatuliir icatut ©ois U, mm.

From this information, the tolerancing shown in Figure D.2 is derived. The part condition identifiers
(intermediate machined and final machined) determine the sequence of manufacturing, i.e. the surface
(datum A) is machined before the hole (datum B).

© IS0 2013 - All rights reserved
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The cont
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D.2.1.3
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The flatness telerance of 0,1 mm for the final machined moulded part on datum surface A shall
, Since this intermediate machining actually is the final machining of datum surface

respected

$30,3 0,1
-~
7]0.1
a) =~ Q@
alo2[B|
)0, i}
ISO 8062
b) \/,
$26 +0,1
1S88062 - RMA 1,5 (F)
gverall dimension 150
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Design process

Requirement for the.intermediate part condition

Therefor

Figure D.1 — Feature of size (hole) relative to a plane datum, requirements

ur in the machined condition (the plane and the internal cylinder, 60 mm apart) perfect|i
orientation at maximum taterial virtual size ¢ 30,2 mm must be achievable.

. the flatness tolerance of the intermediate moulded part is identical to the flatness tolera

retically exact.dimension (TED) for the surface profile tolerance (location) of 0,2 mm, givien
bcess abilityforthe intermediate part condition, remains the same as for the final machin
part condition, since datum surface A is not to be machined at the final machining.

ed

be
A.
ce

of the final machined moulded part.

D.2.1.4

D.2.1.4.1

Requirement for the final moulded part

Calculation of the location of the hole (datum B)

Start with the location of the hole (datum B) of the final machined moulded part of a theoretically exact
dimension of 60 mm from the machined datum surface A.

Takingintoaccounthalfofthe surface profile tolerance forlocation of datum surface A onthe intermediate
machined moulded part, i.e. 0,2 mm/2 = 0,1 mm, the location of the hole in the moulded-part condition
is to be 60,1 mm.

30
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Taking into account the required machining allowance, i.e. Apma = 1,5 mm, the location of the hole in the

moulded-part condition is to be 61,6 mm.

Taking into account the flatness tolerance of the final moulded part for the surface (datum A),
i.e. trrac = 1 mm, the location of the hole in the moulded-part condition ends up being 62,6 mm.

D.2.1.4.2 Calculation of the dimension of the hole (datum B)

Starting with the diameter ¢ (30,3 + 0,1) mm with maximum material condition on the location of the

hole, the actual machined surface must not exceed a cylinder of ¢ 30,2 mm.

copdition in relation to the hole (datum B), i.e. 0,2 mm, the diameter of the hole is ¢ 30 ndm.

It |s not necessary to take the flatness tolerance of 0,1 mm of the intermediate and the final
moulded part for datum surface A into account, since it is already included dnithe surfa

Ta[l:ing into account the variation in the location of the surface (datum A) in the intermediate part

machined
ce profile

tolerance (location) of the intermediate machined moulded part for datum surface A in relatjon to the

hdle (datum B).

T
the diameter of the hole ends up being ¢ (26 + 1) mm.

T:|king into account the Arma two times (2 x 1,5 mm = 3 mm), the diameter of the hole is to bel$ 27 mm.

king into account the dimensional ability of the moulding process,i-e. dimensional tolerance + 1 mm,

© IS0 2013 - All rights reserved
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Drawing indication:
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Figure D.2 — Feature of size (hole) relative to a plane datum

D.2.2 Interpretation of the drawing for intermediate machining

In order to machine the final moulded part as shown in Figure D.1 a), the thickness of the material to be
removed (cutting depth c) by the intermediate machining at datum feature A is:

minimum:  c=Agya +tp =(1,5+1)mm (D.1)
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maximum: ¢=Apma +tF +tproF =(1,5+1+0,2) mm

If there is taper (draft), the corresponding material shall also be removed.

D.2.3 Interpretation of the drawing for final machining

2013(E)

(D.2)

In order to machine the final machined moulded part as shown in Figure D.1 a), the thickness of the
material to be removed (cutting depth c) by the final machining at the toleranced hole (datum feature B) is:

If

—| the maximum material requirement indicatedion the hole datum B applies to both holes 1

Agsuming that, according to the preduction planning, it is decided to have an intermediate ma

th

Aga consequence of the process ability of the intermediate machining [see Figure D.3. b)]:

AS

3.1 Design of the final moulded part

.B.1.1 Information

minimum: C=ARMA+°“;Uk =(1,5+0,1) mm

tproF

maximum:  ¢=Agya + +tper =(1,5+0,1+1) mm

there is taper (draft), the corresponding material shall also be removed.

3 Feature of size (hole) relative to a derived datum axis

accordance with the functional requirement for the‘final machined moulded part [see Figu

each other with a distance of 95 mm;
the diameter requirement for the hole (datum B) is ¢ (30,3 + 0,1) mm;

the diameter requirement for the hole (datum A) is ¢ (40,2 £ 0,2) mm.

e part, where the hole (datum.surface A) is machined.

the positional tolerance (location) of datum feature B in relation to datum feature A is ¢ 0
a consequence-ofthe process ability from the foundry [see Figure D.3 c)]:

ArMa = 155-mm;

the diameter tolerance for the hole (datum B) tp = + 1 mm;

the diameter tolerance for the hole (datum A) tp = + 1 mm.

(D.3)

(D.4)

re D.3 a)l:

elative to

Chining of

2 mm.

The tolerancing shown in Figure D.4 is derived from this information. The part condition identifiers,
intermediate machined and final machined, determine the sequence of manufacturing, i.e. the hole
(datum A) is machined before the hole (datum B).
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D.3 — Feature of size (hole).relative to a cylindrical datum feature, requirements; a)
final machined, b) intermediate machined, c) final moulded

Design process

urinthe machined condition (two holes, 95 mmapart) perfectin formand orientation atmaximy
rirtual size®{30,2) mm and maximum material virtual size #(40) mm must be achievable.

Requirement for the intermediate part condition

The TED

between the two holes (datum feature B and datum feature A) will remain the same for

m

11

three part conditions since the material to be added in order to calculate the dimension of the final
moulded part can only be made by diminishing the diameter of the two holes.

In order to calculate the dimension of the final moulded part, material shall be added. The only way to

do thisis

to add material to the two holes by diminishing the diameters of the holes.

In the intermediate part condition, only datum feature A is to be machined. Therefore, on the drawing for
the intermediate part condition, only the requirement for the intermediate machined surface is stated.

The size of the hole (datum feature A) and its tolerance for the intermediate moulded-part condition are
derived from the final machined moulded-part condition as follows.

34
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Start with the size of the hole (datum A) of the final machined moulded part with a dimension of
¢ (40,2 £ 0,2) mm.

In order to meet the maximum material requirement on the datum A indicated on the positional tolerance
for datum feature B of the final machined moulded-part condition, the envelope requirement is added.

The positional tolerance for this hole in relation to datum feature B is given by the ability of the
intermediate machining process.

D.3.1.4 Size of the two holes for the final moulded-part condition

D.

St
ng

Talking into account half of the size tolerance of the hole (datum A) for the-intermediate

m

N(

Talking into account the required machining allowance two times (2 x 1,5 mm = 3 mm), the di

th

Talking into account half of the size tolerance of the hole (datum A) for the final moulded-part

i.€

D.

St
di

3.1.4.1 For datum feature A

minal dimension of ¢ (40,2) mm.

pulded-part condition, i.e. 0,4 mm/2 = 0,2 mm, the nominal size of the hole-is ¢ 40 mm.

TE For the limiting deviations of + 0,2 mm, the tolerance is 0,4 mm adcording to ISO 286-1.

b hole is to be ¢ 37 mm.

2 mm/2 =1 mm, the nominal size of the hole is ¢ 36 mm.

3.1.4.2 For datum feature B

hrt with the size of the hole (datum B) in thesfinal machined moulded-part condition with
mension of ¢ 30,3 mm.

T

copdition, i.e. 0,2 mm/2 = 0,1 mm, the:nominal size of the hole is ¢ 30,2 mm.

T.
pa

Taking into account the required machining allowance two times (2 x 1,5 mm = 3 mm), the dji

th

Talking into accounthalf of the size tolerance of the hole (datum B) for the final moulded-part

i.g

king into account half of the size tolerance of the hole (datum B) for the final machined mou

inginto accountthe positional tolerance of the hole (datum A) in the intermediate machined
rt condition, i.e. 0,2 mm, thesnominal size of the hole is ¢ 30 mm.

b hole is to be ¢ 27 mnv

2 mm/2 = ¥’mm, the nominal size of the hole ends up being ¢ 26 mm.

hrt with the size of the hole (datum A) in the intermediate machined moulded-part ¢ondition with a

machined

ameter of

rondition,

h nominal

lded-part

moulded-

hmeter of

rondition,
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Drawing indication:
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Figure D.4 —Feature of size (hole) relative to a cylindrical datum feature, combined drawin

D.3.2 Interpretation of the drawing for intermediate machining

In order to machine the final moulded part as shown in Figure D.3 a), the thickness of the material to be

removed (cutting depth ¢, on the surface of a cylinder) by the intermediate machining at datum feature A is:
(D.5)

minimum:  ¢=Agya =1,5mm
c:ARMA+m+tD%:(1,5+1+O,2)mm (D.6)

maximum:
If there is taper (draft), the corresponding material shall also be removed.
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D.3.3 Interpretation of the drawing for final machining
In order to machine the final machined moulded part as shown in Figure D.3 a), the material to be

removed (cutting depth ¢, on the surface of a cylinder) by the final machining at the toleranced feature
(datum B) is:

minimum:  ¢=Agya +tP—(2)SI:(1,5+0,1)mm (D.7)

maximum: c=A +tPOSI+tDCT_,_tDMT =(15+01+1+01)\mm (D.8)
RivtA ) 2 2 A 7 Y

If there is taper (draft), the corresponding material shall also be removed.

Di4 Plane relative to a plane datum (step dimension)

D.4.1 Design of the final moulded part

D.#.1.1 Information
Infaccordance with the functional requirement for the final machined moulded part [see Figufre D.5 a)]:
—| the flatness tolerance of datum feature B is 0,1 mm;

—| the surface profile tolerance (location) of the surface’(datum feature A) shall be 0,1 mm ip relation
to datum B with a distance of 60,25 mm.

Agsuming that, according to the production planning, it is decided to have an intermediate maghining of
the part, where datum surface B is machined.

Ad a consequence of the process ability of the intermediate machining [see Figure D.5. b)]:
—|{ the surface profile tolerance (lo¢ation) of datum surface B in relation to datum surface A is 0,2 mm.
Ag a consequence of the process ability from the foundry [see Figure D.5 c)]:
— Arma =1,5mm;

—| the surface profile(tolérance (location) of datum surface B in relation to datum surface A |s 2 mm;
—| the flatness tolerance of datum surface A is 1 mm.

Frpm this information, the tolerancing shown in Figure D.5 is derived. The part condition ifentifiers
(intermediate'machined and final machined) determine the sequence of manufacturing.
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5 — Plane relative to a plane datum (step dimension), requirements; a) final machine
b) intermediate machined, c) final moulded

Design process

ur in the machined condition (plane datum surface A and plane datum surface B, 60,25 n
st be achievable.

btically exact dimension (TED) for the intermediate moulded-part condition is calculated as folloy

h the theoretically-exact dimension of 60,25 mm from machined datum surface B to t
latum A).

d,

VS.

he

Taking infto account h@lf'of the surface profile tolerance for location of surface (datum A) on the fifal

machined
becomes

Taking in

moulded-part, i.e. 0,1 mm/2 = 0,05 mm, the TED in the intermediate moulded-part conditi
0,20 mm

Lo-account the required machining allowance on datum surface A, i.e. 1,5 mm, the TED in 4

on

he

intermed

ate’moulded-part condition hecomes 58,7 mm

Taking into account the surface flatness tolerance of the final moulded part for the surface (datum A),
i.e. One mm, the TED in the intermediate moulded-part condition becomes 57,7 mm.

Taking into account the possible inclination of the intermediate machined surface (datum B),
ie. 0,2 mm x 40/40 = 0,2 mm (calculation of the extreme situation - worst case), the TED in the
intermediate moulded-part condition becomes 57,5 mm.

NOTE

38

The shown inclination pertains to the worst case. The other extreme, which is inclination in the
opposite direction, leads to smaller values and to less material being removed.
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Taking into account the surface profile tolerance (location) of the final machined moulded part for
datum surface B in relation to datum A, i.e. 0,2 mm/2 = 0,1 mm, the TED in the intermediate moulded-
part condition ends up being 57,4 mm.

It is not necessary to take the flatness tolerance of 0,1 mm of the final machined moulded part for
datum surface B into account, since it is already included in the surface profile tolerance (location) of
the final machined moulded part for datum surface B in relation to datum A. However, the intermediate
machining shall respect the flatness tolerance requirement.

D.4.1.3 Calculation of the theoretically exact dimension (TED) for the moulded-part condition

Start with the theoretically exact dimension of 57,4 mm from intermediate machined datum [surface B
to|the surface (datum A).

Taking into account half of the surface profile tolerance (location) of datum-strface B on the
infermediate machined moulded part, i.e. 0,2 mm/2 = 0,1 mm, the TED in the'final moullded-part
CIdltlon becomes 57,5 mm.

Taking into account the required machining allowance on datum surfac€'B;i.e. 1,5 mm, the TED in the
final moulded-part condition becomes 59 mm.

Taking into account half of the surface profile tolerance (location) ofmoulded datum surface B iln relation
to|datum A, i.e. Two mm/2 = 1 mm, the TED in the final moulded-part condition ends up being 60 mm.

Sele Figure D.6.
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Figure D.6 — Plane relative to a plane datum (step dimension), combined drawing

D.4.2 Interpretation 6fithe drawing for intermediate machining

In order tp machine the final moulded part as shown in Figure D.5 a), the material to be removed (cutting
depth c) iy the intétynediate machining at datum feature B is:

minimum: \" ¢ = Agya =1,5mm (D19)

If there is taper (draft), the corresponding material shall also be removed.

D.4.3 Interpretation of the drawing for final machining

In order to machine the final machined moulded part as shown in Figure D.5 a) the thickness of the
material to be removed (cutting depth c) by the final machining at datum feature A is:

minimum: ¢ =Agya +trrac + Cindin = (1,5+1+0,2) mm (D.11)
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maximum: C=ARMA +tFLAC +tPROFM +Cinclin :(1,5+1+0,1+0,2) mm (DlZ)

If there is taper (draft), the corresponding material shall also be removed.
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ISO/TS 8062-2:2013(E)
Annex E
(informative)

Drawing examples

Drawing examples are given in Figures E.1 to E.10.

Dimensions in millimetfes
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9300
- +{e]
B 390 R
R, 160 ISO_8@62-3 DS fillets R5
\Q/ z E chamfers 5 x 5
SO 8062-3 -_BCTG 1 - GCTG 6 wall thickness 20
@
Figure E.1 — Final moulded part, + tolerances
Meaning:|The dimensjenal and geometrical tolerances according to ISO 8062-3 — DCTG 11 — GCTG 6
apply independent of-gach other.
This typelof tolerancing is not recommended because of large specification ambiguities.
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Dimensions in millimetres
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Figure E.2 — Final moulded part, general tolerances ISO 8062-3 and individual tolerances

(130 8062-3).
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Meaning: The indicated tolerances@pply. For the remaining characteristics, the general tolerarnces apply
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Dimensions in millimetres
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Figure E.3 — Final moulded part, particular general tolerances and individual tolerances

The genefal surface profile tolerance and\the individual tolerances define the geometry practically
without yncertainty. The general surface'profile tolerance 3 mm does not apply to @ 91 mm becayse
there is np TED.

This typelof tolerancing is recommended.
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Dimensions in millimetres
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Figure E.4 — Intermediate machined moulded part SUP, general tolerances ISO 8062-3 for
moulded surfaces

Meaning: 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, 429,8 mm,
499,6 mm<|Bor the calculation, it is assumed that at the datum surfaces 0,2 mm ( = profile folerance)
will be finally removed.]

Thelfinal machined moulded part with all deviations and with an additional material layer of the final
machining alfowance must fitinto the materiat of this shape.

Wall thicknesses (20 + 2) mm.
Dimensions ¢ 390 mm, ¢ 180 mm, and thickness 25 mm within ISO 8062-3 — DCTG 11.

© IS0 2013 - All rights reserved 45


https://standardsiso.com/api/?name=5c542fd087643eab49b7e1934691f1a1

	Section sec_1
	Section sec_2
	Section sec_3
	Section sec_3.1
	Section sec_3.2
	Section sec_3.3
	Section sec_3.4
	Section sec_3.5
	Section sec_3.6
	Section sec_3.7
	Section sec_3.8
	Section sec_3.9
	Section sec_4
	Table tab_1
	Table tab_2
	Section sec_5
	Section sec_6
	Section sec_6.1
	Section sec_6.2
	Figure fig_1
	Section sec_6.3
	Figure fig_2
	Figure fig_3
	Section sec_6.4
	Figure fig_4
	Section sec_6.5
	Figure fig_5
	Figure fig_6
	Section sec_7
	Section sec_7.1
	Section sec_7.2
	Section sec_7.2.1
	Figure fig_7
	Section sec_7.2.2
	Figure fig_8
	Section sec_7.2.3
	Figure fig_9
	Section sec_7.2.4
	Figure fig_10
	Section sec_7.2.5
	Figure fig_11
	Section sec_7.2.6
	Figure fig_12
	Table tab_a
	Figure fig_13
	Table tab_b
	Figure fig_14
	Section sec_7.3
	Section sec_7.3.1
	Section sec_7.3.2
	Section sec_7.3.3
	Figure fig_15
	Section sec_8
	Section sec_8.1
	Section sec_8.2
	Figure fig_16
	Section sec_9
	Section sec_9.1
	Section sec_9.2
	Section sec_9.2.1
	Section sec_9.2.2
	Section sec_9.2.3
	Section sec_9.2.4
	Section sec_9.2.5
	Section sec_9.3
	Section sec_9.4
	Section sec_10
	Section sec_10.1
	Section sec_10.2
	Section sec_10.2.1
	Section sec_10.2.2
	Section sec_10.3
	Section sec_10.4
	Section sec_10.4.1
	Section sec_10.4.2
	Section sec_10.4.2.1
	Section sec_10.4.2.2
	Section sec_10.4.2.3
	Section sec_10.4.2.4
	Section sec_10.4.3
	Annex sec_A
	Annex sec_A.1
	Annex sec_A.2
	Annex sec_A.3
	Figure fig_A.1
	Annex sec_A.4
	Table tab_A.1
	Annex sec_B
	Annex sec_B.1
	Annex sec_B.2
	Annex sec_B.3
	Annex sec_B.3.1
	Annex sec_B.3.2
	Annex sec_B.3.3
	Figure fig_B.1
	Annex sec_B.3.4
	Annex sec_B.3.5
	Figure fig_B.2
	Annex sec_B.3.6
	Figure fig_B.3
	Annex sec_C
	Annex sec_C.1
	Annex sec_C.2
	Annex sec_D
	Annex sec_D.1
	Annex sec_D.2
	Annex sec_D.2.1
	Annex sec_D.2.1.1
	Figure fig_D.1
	Annex sec_D.2.1.2
	Annex sec_D.2.1.3
	Annex sec_D.2.1.4
	Annex sec_D.2.1.4.1
	Annex sec_D.2.1.4.2
	Figure fig_D.2
	Annex sec_D.2.2
	Annex sec_D.2.3
	Annex sec_D.3
	Annex sec_D.3.1
	Annex sec_D.3.1.1
	Figure fig_D.3
	Annex sec_D.3.1.2
	Annex sec_D.3.1.3
	Annex sec_D.3.1.4
	Annex sec_D.3.1.4.1
	Annex sec_D.3.1.4.2
	Figure fig_D.4
	Annex sec_D.3.2
	Annex sec_D.3.3
	Annex sec_D.4
	Annex sec_D.4.1
	Annex sec_D.4.1.1
	Figure fig_D.5
	Annex sec_D.4.1.2
	Annex sec_D.4.1.3
	Figure fig_D.6
	Annex sec_D.4.2
	Annex sec_D.4.3
	Annex sec_E
	Figure fig_E.1
	Figure fig_E.2
	Figure fig_E.3
	Figure fig_E.4
	Figure fig_E.5
	Figure fig_E.6
	Figure fig_E.7
	Figure fig_E.8
	Figure fig_E.9
	Figure fig_E.10
	Annex sec_F
	Annex sec_F.1
	Annex sec_F.2
	Annex sec_F.3
	Annex sec_F.3.1
	Annex sec_F.3.1.1
	Annex sec_F.3.1.2
	Annex sec_F.3.2
	Annex sec_F.3.2.1
	Annex sec_F.3.2.1.1
	Annex sec_F.3.2.1.2
	Annex sec_F.3.2.2
	Annex sec_F.3.2.2.1
	Annex sec_F.3.2.2.2
	Annex sec_F.4
	Annex sec_F.4.1
	Annex sec_F.4.1.1
	Annex sec_F.4.1.2
	Annex sec_F.4.2
	Annex sec_F.4.2.1
	Annex sec_F.4.2.2
	Annex sec_G
	Annex sec_G.1
	Annex sec_G.2
	Annex sec_G.3
	Table tab_G.1
	Annex sec_G.4
	Reference ref_1
	Reference ref_2
	Reference ref_3
	Reference ref_4
	Reference ref_5
	Reference ref_6
	Reference ref_7
	Annex F
(informative)

Task assignment
	Annex G
(informative)

Relation to the GPS matrix model
	Bibliography
	Foreword
	Introduction
	1	Scope
	2	Normative references
	3	Terms and definitions
	4	Symbols
	5	Designation on drawings
	6	Drawing type indicator
	6.1	Single and combined drawings
	6.2	Final moulded part drawings
	6.3	Intermediate machined moulded part drawings
	6.4	Final machined moulded part drawings
	6.5	Identifier for machining by the supplier
	7	Drawing indications
	7.1	Surface texture symbols
	7.2	Part condition identifiers
	7.3	Required machining allowance, RMA
	8	Indication of general tolerances
	8.1	General tolerances according to ISO 8062-3
	8.2	General surface profile tolerance
	9	Types of specifications
	9.1	General
	9.2	Specification of final moulded-part condition
	9.3	Specification of intermediate machined moulded-part conditions
	9.4	Specification of final machined moulded-part condition
	10	Tolerancing
	10.1	General
	10.2	Tolerancing of final moulded parts
	10.3	Tolerancing of intermediate machined moulded parts
	10.4	Tolerancing of final machined moulded part
	Annex A
(normative)

Proportions and dimensions of graphical symbols
	Annex B
(informative)

Accumulation method, relationship between moulded part and machined moulded part
	Annex C
(informative)

Calculation of moulded part nominal dimensions of features to be machined
	Annex D
(informative)

Examples for the multiple tolerancing method
	Annex E
(informative)

Drawing examples
	Annex F
(informative)

Task assignment
	Annex G
(informative)

Relation to the GPS matrix model
	Bibliography

