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Foreword

The revision of this British Standard has been prepared, under the authority of the Mechanical Engineering -
Industry Standards Committee, principally to bring the standard into line with published Recommendations

" of the International Organization'for Standardization (ISQ) on engincering drawing practice and in particular
to introduce as the standard convention the system of geometrical tolerance symbols specified in ISO/R1101
and related ISO Recommendations*. These symbols were shown in Appendix A and Appendix B 1o the
previous edition of this British Standard. There has also been liaison between the USA, Canada and the UK
in order to minimize divergences between the national standards and to climinate areas of nisunderstanding,

~but without in any way impairing the agreement of this standard with the 1SO Recommendations.

For convenience in use, the standard is published in three parts as follows:

(1) Part 1, * General principles *, corresponds to the carly sections of previous editions of'BS 308 and is
concerned with layout, scales, types of lines, method of projection, lettering, sections and the conventional
representation of common features 1t is in conformity with 1SOfR 128, * Engineering drawings, principles .
of presentatron :

The previous edition of this British Standard inctuded, in Supplement No 1, separate recommendations
for the preparation of drawmgs suitable for microfilming. In this publlcatron, no separate provision is made
fcr such drawings. The text is so nrmnged that dmwmgs prepared in accordance with this slandard will be
suitable for microfilming,

(2) Part 2, * Dimensioning and tolerancmg of‘ size *, concerns not only the mclhods of indicating dimensions
and tolerances of size on drawings in accordance wrth 1SO/R 129 * Enginecring drawings, dimensioning *, and
ISO/R 406 Inscnptron of linear and angular tolerances but algo includes guidance on, the dimensioning and
tolerancing of tapers in accordance with concurrent [SO discussions. Also included In this Part is guidance
on machining and surface texture symbols in accordance wrth ISO/R 1302, * The mdlcatron of surface texture
on drawings .

{3) This Part 3, Geometrlcal tolerancing ’, is concerned with the system used for the control of various
types of geometrical form and positional error both for single and for related features. It describes the
appropriate symbols and is in conformity with ISO/R 1101 and related ISO Recommendations* but includes
a more complete explanatron Drawings of pract|cal engineering components are included in appendrces
to illustrate the text.

The principles of geonetrlcal tolerancing. contamed in Part 3 arc ‘unchanged from those in prewous ,
editions of the standard; the introduction of the 1SO symbols is to enable the tolerances to be set out ina
more succinct form and to overcome the language barrier. .

With each of the last two editions of this standard an abridged edition was published but with the publica-
tion of the standard in parts, an abridged edition is not considered to be necessary and has been discontinued.

The revision was undertaken at a time when the United Kingdom was changrng to the metric system. The*
revision was not necessary on this account, for the principles of engineering drawing are the same whichever

»system of units is used and BS 308 : 1964 included the necessary. recommendations on drmensronmg and
scales for a drawing to be made usrng metric umts. However, the opportunity has bien taken to use metric |
unrts in _place of lmperlal units in the examples.” Once again, no _change in principle is implied, and brief"
:nformatron relevant to the 1mpenal system of unrts has been retamed in Appendrx AtoParti, . 7

a

* ‘Techmcal drawm.gs—toleranccs ol‘ l'orm and oi' posmorL ' Parl I, lSOIR 1a, Generalmcs, symbols, rndrcauons on
* drawings *, Part II, ISO/DIS 2692, * Maximum material principle ', Part 111, lSO,'R 1660, * Drmcns:onmg and tolerancmg ol‘ .
“ proﬁles Part IV ISOIR 1661, * Pracucal cxamples of' mdrcauons on drawmgs .
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I
It will be noted that this standard recommends the use of the full point as the decimal sign in connection
~ with metric units. The amendment to delete the comma in favour of the point was made in July 1970 in order
to present a unified system within the United Kingdom, It is known, however, that a number of trade
associations and individual eompanies have chosen to retain the use of the decimal comma for drawings in
the metric system; both as a means of indication of the system of measurement used and also to be in agree-
ment wrth general praetrce in Europe P

9l

Notes on the use of this Part of the standard

(1) The ﬁgures used in the text of this sland'u'd are complete only in so far as is necessary to illustrate
" the point under consideration and they are not intended to be fully dimensioned working drawings. Thc .
linear dimensions shown in the figures are in millimetres.

. (2) Similarly, numerical values of dimensions and tolerances grven throughout are typical only and are
not quoted as recommended practices. . "

{3) In the illustrations to this standard the eonventron is adopted of usmg capital letters for notes that
are intended to appear on the drawing, and lower case Icttcrs for explanatory notes that are not intended
to appear on the drawing, :

(4) This standard recognizes both FIRST ANGLE and THIRD ANGLE methods of projection (see Sectron 6 of
Part 1). The method adopted for the figures in this part is FIRST ANGLE projection; THIRD ‘ANGLE prOjcClIO'I'I.
could equally well have been used without prejudice to the principle established.

(5) The clanses on dimensioning and tolerancing in Part 2 relate mainly to drawings which define products
in their completely finished state as reguired by the designer. Such drawings do not necessarily define the
manufacturing methods by which the design requircments are met. Many of the principles and practices,
however, can be appllcd to process drawings which may deﬁne products in a partly finished state.

* -, (6) In several of the tables the left hand column shows how the geometrrcal tolerances are indicated on a
drawing using the 1SO symbols and the right hand column shows how these geometrical tolerances are -
interpreted. These interpretations are provrded for explanatory purposes only and are not intended to
appear on the component drawing.

(7) It is strongly recommended that when a drawing has been prepared in accordance wrth this Bl'ltlsll
Standard, and partlcularly when geometrical tolerances are specified, it should carry a prominent note to
this effect, such as * For cxplanation of dimensions, notes, etc., see BS 308°. A note emphasrzmg the
mtcrpretatron of such geometrical tolerances is re!'erred to in 1.4.3.

N 5
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‘practice

Part3. Geometrical tolerancing

1. General

1.1 . Scope

This Part of this British Standard sets out the principles of geometrical tolerancing using the mternatlonally
agreed (ISO) symbols; it establishes the necessary definitions and shows the methods by which these toler-
ances are indicated on engineering drawmgs

NOTE. The titles of thc Brmsh Standards ref~rred to in this standard are listed on lhe inside back cover.

'

_1.2 Defmltlons

;'For the purpo“ses of this British Standard the following definitions apply: ‘ i
Geomemmi tolerance. The maximum permissible overall variation of form or position of a feature

‘ ‘ ;_NOTE It dcﬁnes the size and shape of a tolerance zone within which the surface or median plane or axis of the fcalure is to lie.

It represents the full indicator movement in cases where testing with an indicator is applicable,
To!erance Zone. The zone within which the feature is'required to be contained.

NOTE. Aoc.ordmg to the characteristic which is to be tolcranced and the manner in which it is dimensioned, the tolerance zone
is one of the Tollowing:

(B A circle or cylinder.. . 5

(2) The area between two parallel lines or two paralle] straight lines,

(3) The space between two parailel surfaces or two parallel planes.

(4) The space in a parallelepiped (for example, as in Table 8, Parallelism 1¢).

The tolerance zone established permits any feature variation w:thm that zone. If it is considered necessary
to prohibit suddén changes in surface direction or to control the rate of change of surface this should be. ‘

- additionally specified. :

Geoinetrical reference frame. The diagram composed of the constructional dimensions which serve to

establlsh the true geometrical relat:onshlps between the posmonai features in any one group (see Fig. 1)

For an explanation of this
indication see Section 2

0.02 dis
geometric tolerence zone

; ‘ b, GEOMETRIC “a ¢ GEOMETRIC :
a DF!AWING REQUIREMENT REFERENCE FRAME " TOLERANCE DIAGRAM
‘ : F a geometrically pertect " R .
(sau Fig. 38) S (sqqu.are of 5|dey40 )

L
A <

Flg 1 ‘ Deﬂnltlcn of geometncal reference frame



http://www.avadocuments.com/doc/bs-308-3-1972
http://www.avadocuments.com/doc/bs-308-3-1972

BS 308 : Part 3:1972

)

1.3 Whongeometrlcaltolerancesare used ' , - " v

1.3.1 A tolerance of sme, when specified alone, eﬂ‘ects a degree of control of form (see BS 308, Part 2,
Section 9) - but in some circumstances dimensions and tolerances of size, however, well applied, .
would not impose the desired control. If a different degree of control of form is required, form tolerances
should be specified in accordance with this standard; such form tolerances then take precedence over the
form control implied by the size tolerance. B : s

1.3.2 Geometrical tolerances should be specified for all requirements critical to functioning and inter-
changeability except when it is certain that the machinery and techniques which will be used can be relied
upon to achieve the required standard of accuracy. "
NOTE. How far it is necessary to specify geometrical tolerances in any parncular instance can only be decided in the light of
functional requirements, interchangeability and probable rnanufacturmg circumstances. Drawrngs prepared for wrdespread-
‘quantity production at home or abroad, or for subcontracting in workshops of wrdely varying equrpment and experience, may
be quoted as particular cases in which the most complete and explicit tolerancing is necessary.” This demands that the infor-
_ mation given on the drawing be so complete in dimensional and geometrical requirements that the part may be made; and
rnspected to suit the full requirements of the designer. On the other hand, such detail may be unnecessary when adequate control

is exercised by other means, ¢.g. where the method of production has been proved to produce parts to the required tolerances
for satisfactory functioning, )

1.3.3 A geometrical tolerance may be specified even if no special size tolerance is grven, e, g a ﬂatness
toleranoe on a surface table. '

1

14 f, ﬂGoneraI principles ‘ ;
)

1.4.1 Unless otherwise specrﬁed (see 2.5), a geometrrcal tolerance applies to the whole length or surface ol‘
the feature ' -

1.42 Certain types of geometrrcal tolerance require a feature(s) other than that being toleranced to be

indicated as a datum (see Table 1). The use of a feature as a datum reqmres that it should itself have an

adequate accuracy of form and/or position and it may therefore be necessary in some cases to specify toler-

ances of form for datum features. In principle, datum features should be choséii from considerations of the

function of the part (see 2.2 of Part 2) but in some cases it may also be desirable to indicate the position of
certain points intended to form a temporary datum feature for both manufacture and mspectlon

1.4.3 When geometrical tolerances are expressed as in the examples in Tables 2 to 13 they are to be observed .
regardless of the actual finished ‘sizes of the features concerned. However, there are very many applications
in which the permrssrble error depends on whether or not the feature is in the maximum material condition,
being least when it is in that condltlon and greatest when it is not. (Similar considerations sometimes apply
to the datum feature or to both the feature and the datum feature) The method of indicating that this
principle of ¢ maximnum material condition ’ ‘is to be applrcd is shown in 2.6 and the interpretation of
geometrical tolerances under these conditions in Section 5."In order to ensure that sufficient consideration
is given to this principle by both design and production departments, it is reccommended that the following
* note is included on engineering drawings on which geometrical tolerances are used: o
* In accordance with BS 308, form and posmonal tolerances and assocrated datum feature apply regardless

of feature size unless modified by ®". b
NOTE., Features oontrolled by geometncal tolerancing reg,ardless of feature size, can only be checked by mdrvrdual measurement

wherens those wrth geometncal toleranoes qua.hﬁed by the n*axrmum material condmon symbol' () can be checked by fixed
' gauges, . } i

1.44 An element may be of any 'form or take up; ‘any paosition. w:thm the tolerance zone Schlﬁed except
where a further restriction is nnposed (see Flatness Bin Table 3) S

w
[

145 ‘A study of Tables 2 to 13 shows that in spite of the various terms (strarghtness. concentricity, etc.)

- used to descrrbe geometncal tolerances, it often happens that one type of geometrical tolerance will automa-

. tically limit other types ‘of geometncal error. For.example the parallelism tolerance quoted in Parallelrsm 3
~in Table 8, in requiring the surface to be contained within a tolerance zone bounded by two planes 0.1 mm L
apart limits errors of flatness as well as those of paralielism. a v

© The same can be sa:d ‘of Squareness 3 in Table 9. It.can also be shown that tolerances for symmetry .

1 automahcally Kmit errors of flatness and parallelism and that concentnerty tolerance° llmlt errors of stralght- _ A f"

‘ ness and ahgnment of the featuree concemed
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B - A lTurther example which ||Iustratcs the embracing nature of posmon?l tolerancmg is shown as Posmon 2e
in Table 11 where the positional tolerance not only locates the axes of the two holes but also l:mlts their

. errors of squareness to the face A and their errors of straightness. \B

1.4.6 This system of mdlcatmg geometrical loleranccs does not imply the use of any pamcular method of
producuon measurement or gaugmg

2. .J)ymbols and other mdlcatlons on drawings
2.1l Tolerance symbols .,

The svmbol., shown in Table | are used to indicate the characteristics to be toleranced

o

3 Tabla 1. Tolerance symbols |
\i*\x . ‘ Type of tolerance Characteristic to be toleranced Smbol Clause ref,
_Straightness _ 311
& : Flatness D 3.1.2
., For B Roundness " O 313
single Form
features Cylindricity ALY | 314
- *Profile of a line v |3
N *Profile of a surface N |36 .
" Parallelism ] 324 2N
l. _ Vi
Attitude -
. Squareness . 3.2.2
| ;; _, 1
f7 & '
' Angularity s | 323 -
[ p"‘;‘
For o ' s A
related Position ' -d} 3.34a R
features ‘ weo
& Location ..
Concentricity © 3.3.2
Symmetry -— |333
= ] Al ’
. 1e o B N
Composite Run-out / 4 o
K Q T e '
Maximum material condition @
y 5
[ . . \'-\.
" Boxed dimension {dimension which defines true position)
e mmm e s e ' : '
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- 2.2 Tolerance frame

;22,1 - The geometrical tolerance is mdlcated in a rectanguiar frame, which,is dlwded into compartments as
shown in Fig. 2 ' s . : " .

o] - _|_¢"o,,| A

Fig. 2 o ‘ ' Fig. 3

2.2.2 Thesymbol for the characteristic (sce Table l) being toleranced is shown in the left hand compartment,
}.\
2.2.3 The tolerance value (total value) in the units used for lmear dimenstons is shown in the second

compartment from the jeft. This value is preceded by the sign @ if the tolerance zone is circular or cylindrical,

2.2.4 In cases where a datum or datum system has to be 1dent|ﬁed the rectanguhr tolerance frame as
shown in Fig. 3 is used. The third compartment of this frame is used for datum tdcntlﬁcatlon letters See
dlSO 2.4.5. i

225 Recommendatlons on the proportions of the he:ghts of the tolcrance f rame with respect to character
helghts are glven in Appendix B, , : :

| e
2.3 ‘Thefeaturec‘:ontrolled ' '

2.3.1 The feature controlled by the tolerance is indicated by a leader line connecting it to the tolerance
frame At the toleranced feature the leader line terminates in an arrow head which is positioned as follows:

(1) On the outline of the feature or on an extension of the outline bur not at a dimension line when the
tolerance refers to the line itself or to the surface represented by the line (Fig. 4).

(2) On_the outline or on a projection line of the feature ar a dimension line when the tolerance refers only
to the axis or median planc of the feature so dimensioned (Figs 5 and 6).

(3) On the axis or median plane when the tolerance refer$ito the common axis or medlan plane of all
features lying on that axis or median plane (Figs. 7, 8 and 9), ‘

P
ey

o

___J

Fig.7. - . Fig.8 = . Fig.9

NOTE 1. The distinction between Fig. 5 and Fig. 8 is illustrated in Straightness 3 in Table 2.

NOTE 2. F:gs ‘6 and 7 are alternative methods of cxprcssmg the same requlrcmcnt on a single-feature part.
g 1

2.3. 2, Where space is restnctcd the arrow‘lead af the leadcr lme may be one of the dimension Ime arrows
, (Flg 5). .

233 'If the tolerance zone is not circular or cy]mdncal its width lies in the dlrectlon of the arrow termmatmg
lhe leader line (see Parallelism tc'in Table 8) ' '

i
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2.4 Datum features

O

24,1 The datum I'eature(s) is (are) mdlcated by a leader line from the tolcrance frame lermmatmg ina
solid tr:ang]e the base of which lies as follows

(1) On the outline of the feature or an extension of the outlme (but not at a dimension line), when the
“datum feature is the line or surface itself (Fig. 10).

(2) On the projection line at the dimension line or on the axis when the datum feature is the axis or median
plane of the whole component (Figs. 12 and 13) or of the part so dlmenswned (Fig. 11},

(3) On the common axis or median plane of two or more features (Figs. 14 and 15).

Fig.13 . Fig. 14

2.4.2 1f the tolerance frame cannot be connected in a clear and simple manner with the datum feature, a
capital letter* in a frame is connected to the datum feature as described in 2.4.1. (See Figs. 16 and 17.)

[ 1

2.4.3 * The solid triangle mdlcatmg a datum is an equilateral triangle with sides equal in length to the height
of the'letters used in the tolerance frames on the drawing, :

2.4.4 Where space is restricted, thejr(iang]eqma_y replace a dimension Iine ai‘row (see Fig. L1).
*A different let!cr shou[d bc used for each datum identification; To avoid confusion wuh the numerals 0 nnd 1 nnd the symbol S
@, the !ctlers I,O,Mand Q should not be u:cd Afler lhc Tetters A, Zz havc becn used, double letters should be used o

f‘ﬁ
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245 Datum system. An cxplanatlon of the use of datum plancs and a practical example are gwcn in
Appendix A, : o

© A datum system may include reference to one or more features The l‘o]low:ng procedures should bc

.used as appropriate. 2

2.45.1° Where the datum consists of a single feature the reference letter is placeri in the third éompartment
of the tolerance frame (sqc Fig. 3).

b s
{

2.4.5.2° The datum designation is placed in the third compartment of the tolerance frame. If ‘a single
datum is to be established by two datum features, as for example in Table 12, Concentricity 2¢ and Fig. 54, a
hyphen is placed between the letters designating the features.

2.45.3 Where a datum §S(stem consists of a number of datum features, i.e. a multiple datum system, the
reference letters of the datum features are placed in the th;rd compartment of the tolerance frame (see Fig.
13) ' - Y .

2.4.5.4° Where the desired relationship between the actual component and the datum system established
by the multiple datums has to be obtained by the application of the datum features in a particular order, the -
designating letters should be quoted, in the needed order from lcl'l. to right in the third and subscqucnt '
compartments of the tolerance frame (see Fig. 19). ‘

Ll

Secondary

\;-Primary ‘ Tgrtia'ry

)

L
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2 4.55 A single letter may be uscd to identify a compound datum system defined in an inset sketch on the :
drawmg (see Fig. 20). This method is particularly useful in the case of a complex datum system. N

Sapee

it HOLES’

—&{Ppoa@p M)

2 HOLES

lelqsoS@l‘b@l
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Ja

2.4.6 Associated features, neither being a datum. If there is no reason to choose one or other of the two
associated featurcs as a datum the tolerance is indicated using two leader lines each terminating in an
“arrow (see Fig. 21).° v wo

¥ )

Bl

Fig. 21

o

+ 247 Datums for positional tolerances

= 2.4.7.1 1If a positional tolerance is specified for the individual features of a group, in relation to their true
_positions within the group, without nominating any one as datum, the datum is the geometrical reference
frame of the group (sez Fig. 22). The dimensions defining the geometrical reference {rame are specified as
in 2.7. . . :
0 .
2.47.2 When the geometrical reference frame is to be locatgd relative to another feature, this feature is
indicated as the datum as'shown in Fig. 23. Alternatively, the position of the geometrical reference frame
may be defined by toleranced dimensions (see Fig. 63). ‘ '
- v,
2.4.7.3 If the actual position of a group of features which are subject to a geometrical tolerance is to be
used as a datum, this is indicated as shown in Fig. 24. . .

B

AHOLES 050.2 | L
3 SLOTS EQUISPACED)

1[0 @@

6 HOLES 9 5*0.2 [EQUISFACED)
|$ | Qo.i | ' '
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[ONND]
2.5 Tolerances appllcable to restrlcted Iength sof features
2.5.1 1If a tolerance is apphed only to a partlcular part of a feature, that part is indicated as in Fig. 25.

L

s

2.5.2 1f the tolerance value over the who]e of the considered length or sur[‘acc isto be quallﬁed bya smaller
tolerance on any specified shorter length lying anywhere within it, this is expressed as in Fig. 26 where the
tolerance value 0.03 apphes to any length 100, This convention used for a feature which is a surface means
that the tolerance value is apphcable to all lines ol' the specified length lying in any position and. in any
direction on the surface -

o " 2.5.3 If the tolerance is only specified in the form of a tolerance value applicable to a specific length as in
Fig. 27, an accumnlation of tolerance over the whole length or surface is permitted.

N

0.1 : .
TR D :
J | — 4 0.05/100| -, //|0.01/100
R . o ‘. |

 Fig. 25 Fig.26 =  Fig.27

2.6 Maximum material condition MMC

The quahﬁcatlon maximum material condition ® (see Section 5) is indicated by the symbol @b which is
positioned in the tolerance frame as follows: g
(1) After the tolerance value if the principle of maximum material condition is to be applied to the toler-

) anced feature (Fig. 28). N .
(2) After the letter identifying the datum If the prmmple of ma,xlmum matenal condition is to be applied s
to the datum (Fig. 29). > -
(3) Both after the tolerance value and after the letter identifying the datum if the principle ‘of maximum .

material condition is to be applled both to the toleranced feature and to the datum (Fig. 30). o

>f.

1O|® 0.04 M) ©| ®o0.04 A@H ©®0.04@ A®D)

s/, -Fig.28 Fig. 29 ~ Fig.30

2.7 Dlmens:ons whuch define true positions ~ datum dimensions . -

2.7.1 If tolerances of posmon or of profile are prescribed for a feature the dimensions determining the true
_ position or the profile are not toleranced. If tolerances of angularity are prescribed fora feature, the dimen- . |
-sions determmmg the angles are not toleranced. SRS

27 2 f : Thesc duncnsnons dctermmmg true posmon are enclosed thus L R .
- The correspondmg

] ;
. syt i

.actual’ dlmens:ons of the part are subject only to the specified position tolcrance, proﬁle tolerance or angula-
rlty tolerance.
TGl ona drawmg, {he majority of the dymensions 2 are required to be atatrue : ‘ v '
‘ fposmcm an alternative method of indicating boxed dimensions i is to add to the! - : R .
_drawing a gencral note such as ‘All dimensions define true position unless i . ‘
* identified by mdmdual lolcrances If this is done none ofthe dimensions will .
e -  beshownin boxes , -
2.8 Association of other mformatnon wnth atolerance frame

-~ Other information relating to a feature should where possnble, be placed adjncent to its tolerance frame,
-normally above |t as in Fig. 22. 5 S g

JEAA - - ————

T
B

BB

2.9 Tabular presentat:on

<The tolerance data relatmg to'a number of features, instead of. bemg shown mdmdually, Bay be grouped
» ina table, perhaps with other mformatlon (F:g 68). G ocuments
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.
3. Examples and interpretations of tolerances of form and of posutuon
3.1 Tolerances of form; single features o :

3

Tolerances of form control the deviation of the shape of i/ feature from its truc shape.

-3.1.1 Tolerances of sn'aighr':ﬁss 'A straightness tolerance may be used to control:

. (1) the straightness of a line on a’ in which cases the tolerance zone is the area between two parallel
surface, ° straight lines in the plane containing the considered line or axis,
or (2) the straightness of a lineina - and the tolerance value is the distance between the lines.
single plane, ; L '

or (3) the stra.:ghtness of a line which in_which case the tolerance zone is a cylinder with a diameter,
is the axis of a feature or features equal to the tolerance value.

‘which are solids of revolution.

‘"‘Table 2. Tolerances of straiéhtness

T zamples Interpretations

(1) Straightness of a line on a surface o0
a ’ SO SR ‘ ‘ "
SCRIBED LINE a o | U

—0.0l The particular line shown on the
I | surface is required to lie between

‘ S 1 two parallel straight lines on the
surface, 0.01 apart :

The surface of the feature in any
of its positions, is required to lie

* — e} between two parallel straight lings,
- g . 0.03 apart, lying in an axial plane

7

- ‘ . v - Any por“JBﬁ. of length 100 of the

._.[0_04 /|004| o . ' genera}:ﬁr of the cylinder is re-
) o quired i lie between two parallel
g — 1 ’_@_ : . straight lines, 0.04 apart, lying in
’ .

an axial plane. See 2.5.3
)

SR

y ) .
d. Straightness of lines in two directions on a surface § . A

If two different straightness toler-
ances are applied in two directions

on the same surface, the straight-
ness tolerance zone of this surface

is 0.05 in that direction shown on
the left-hand view and 0.1 in that . -
dlrecuOn shown on the right-hand.
vnew :
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Table2, Tolerances of straightness {continued)

Examples = ~ | Interpretations

=

@ Straightness'of a line in one pl‘nne

a. .

In the plane of projection of the
upper view, the axis of the whole

" tie rod is required to lie between
two parallel straight lines 0.2
apart in that plane

'The axis of the bar is required to
be contained within a parallel®’
epipedic zone of width 0.1 in the
vertical plane and 0.2 in the
horizontal plane

The axis of that part of the piece
to be controlled is required to be
contained in a cylindrical zone
0 03 diameter .

3]

‘The axis of the whole picce is

required to be contained in a
... cylindrical tolerance zone of 0.04

dlameter ‘ W
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s

' 3,12 Tolerances of ﬂatneééé;' When a flatness tolerance is used to control the flatness of a surface the tolerance
* zone is the space between two parallel planes and the tolerance value is the distance between the planes.

Lt o

Table3. Tolerances of flatness

v

Examples : Interpretations

The indicated surface is required
to lie between two parallel planes
0.03 apart '

0.03. ‘
{ .

1

r~ !
e e o = e e =

The indicated surface is required
to lie between two parallel planes
0.04 apart and is not to be
concave

NOT CONCAVE
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3. 1.3 ‘T'olerances of roundness

'3.1.31 A roundness tolerance may be used to control the errors of form of a circle in the plane i m ’ which
it lies. In the case of a solid of revolution the tolerance controls the roundness of the circle formed by the
intersection of the surface with a plane; for a cylinder or cone the plane is perpendicular to the axis and for
a sphere 1t normally, or unless otherwise specified, intersects the sphere in a section of maximum diameter.

3.1.3.2 A roundness tolerance is not concerned with the position of the circle, e.g. its concentncnty with a
datum axis, In the case of a solid of revolutlon, the roundness of each cross section is an individual assessment.

3.1.3.3 A roundness tolerance zone is the annular space between two co-planar circles concentric with each
other, having a radial separation equal to the specified tolerance value.
NOTE The m'lerprel‘.atlon used herein is equivalent to the MZC case given in 'BS 3730.

Table4. Tolerances of roundness

Examples 4 Interpretatlbns

a.

SCRIBED LINE . .
@m ‘ The considered line on the surface
‘ g is required to lie between two
circles concentric with each other,
a radial distance 0.1 apart, on the
surfacc ‘ .

The periphery at any cross section
perpendicular to the axis is re-
quired to lie between two circles,
concentric’ with .each other, a =
radial distance 0.02 apart, in the
plane of the section

D]

The periphery at any cross section
perpendicular to the axis is re-
quired to lie between two circles
_concentric with each other, a
radial distance 0.03 apart, in tht:~=
plane of the sectton .o '

SPHERE

Qg

The penphery of any section of
maximum diameter is requlred to
lie between two. cxrcles concentric
. with each other, a’radial d:stancc o
‘ 004 apart in the plane of‘ the
sectlon o o :
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3.1.4 Tolerances of cylindﬁcrry

i

3.1.4.1 . Cylindricity is a combination of roundness, straightness and parallehsm apphed to the surface of o
cyhnder The plane (end) surfaces of a cylindrical part are not controllcd by a cylindricity tolerance. :

NOTE. Although the control of roundness, stra:ghtntss and parallelism by means of a cylmdncuy tolerance tmay appear to be
a convenient technique, the checking ef cylindricity in accordance with its definition may present considerable difficulties. It is
. recommended that the individual characteristics compnsmg cylindricity be toleranced separa:ely as appropriate to the part
conccmed

3.1.4.2 A cylindricity tolerance zone is the annular space between twd cylinders coaxial with each other;
having a radial separation equal to the specified tolerance value,

Table5. Tolerances of cylindricity

Example ' Interpretation

The curved surface of the part is
required to lic between two cylin-
drical surfaces coaxial with each
other, a radial distance 0.02 apart

3.1.5 Profile tnlerhnce of a line*

3151 The theoretical or perfect form of the profile js defined by boxed dimensions and 1 tolerance zone -
is established in relatlon to it. This gives a tolerancc zone wnh a constant width normal to the thcoretlcal
profile. ‘ ‘ ‘ .

3.15.2 An equally-disposed bilateral tolerance zone is implied (as in Profile I in Table 6) unless the drawing
indicates a unilateral tolerance zone on one side or thc other of the thcoretlcal profile (as in Profile 2 in
“Table 6).

3.1.5.3 'The tolerance zone is the area between two'lines which envelop circles of diameter equal to the
tolerance value. In the case of an equally-disposed bilateral tolerance zone the centres of these circles lie on
_ the theoretical or perfect form of the profile. Ifa unilateral tolerance zone is, speclﬁed the crrcumf'crcnccs
" of these circles touch the theoretical or perfect form of the proﬁle

3.1.54 If the controlled proﬁle includes a sharp corner, the corner represents a discontinuity of the tolerance
boundary, and the boundary is considered to extend to the intersection of the boundary lincs, as shown in
- Fig. 31. At such corners the tolerance zone may permit considerable rounding of the corner. If this is un-
desnrable, the drawing should indicate the design requirement, such as by specifying a maximum radius for

- each, individual corner, or by adding a note, for example * ALL CORNERS MAX R 0.02. It should be

noted that when such radu apply regardless of the proﬁlc tolerance thclr duncnsmns should not bc enclosed
“in a frame oo o wa .

a

i ‘h
A Lo

For Ihc mcthod“u_l' control 6[‘ proﬁ]c of a linc by lincar lqleranc;s scc 6.3101‘, BSDSOS, Parl 2.0 .
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8]

The actual profile may otherwise lie anywhere within the tolerance zone, but all vaﬁaﬁom from true
rprofile should blend in conformity with acceptable workmanship practices. : s

Tolerance zone

/\
Zone extends to this point unless otherwise specified

Iyl

Fig. 31

Table 6. Profiletoleranceofaline

" Example

Profile 1. Equally-disposed bilateral tolerance

Bl

i3 ORDINATES SPACED AT

L) ‘

265

2y

Interpretation

jTheo)retical‘prciiIe-— 0.2 normal to theoretical profile <--':J'

o N Lo In_gnyf:sectlop para}lel to
= ' the plane of projection of
the drawing, the actual pro-
file is required to lie between
two lines which envelop a
‘series of circles of diameter
0.2 with their centres on the

- theoretical profile -

R
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‘Tabie6. Profiletolerance of a line (continied)

Example -

Profile 2, Unilateral tolerance

Interpretation

1

» + @, normal to theoretical profile o )

2. In any section parallel to the plane
of projection of the drawing, the
actual profile is required to lie
between the theoretical profile and
line which envelops a series of

o circles 0.1 diameter, touching and
e o inside the theoretical profile
40 radius ’

Theoretical
profile
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3.1.6 Profile tolerance of a surface

ot ,‘}
3.1.6.1 In tolerancing the accuracy of a surface, the theoretical or perfect form of thc surface is defined by
boxed dlmensmhs and a tolerance zone is established i in relation to it.

" 3.1.0.2 Tlhe tolerance zone nas a constant width normal to the theoretical surface,

3.1.6.3 An equally-disposed bilateral tolerance zone is implied (as in Table 7) unless the drawmg md1cates
a unilateral tolerance zone on one side or the other of the theoretical surface,

. 31.64 The tolerance zone is the spacc between two surfaces which envelop spher(.: of diameter equal to
the tolerance value. In the casc of an equa]ly-d:sposed bilateral tolerance zone¢ the centres of these spheres

lie on the theoretical surface. If a unilateral to]erancc zone is specified, the surfaces of thc sphercs touch the
theoretlcal surface. :

Table? Proflle tolerance of a surface

Example | lnterprctaticn

Surface shape. (an equally-disposed bilateral tolerance)

'

} The curved surface of the part is
Sphere 0.02 dia required to lie between two sur~
faces which envelop a series of
* spheres, 0.02 diameter, with their -
centres on the surface having the
correct geometrical shape

K

Thearetical surface

3.2 Tolerances of attitude ; related features’ L B

3.2, 1 Tolerancee of parallelism, The toleranced feature may be a line or a surface and the datum feature
., may be a line or a plane. In general, the tolerance zone is the area between two parallel lines or the space
~ between two parallel planes which are parallel to the datum feature and the tolerance value is the distance
, between the lines or the planes. In the case of a line parallel to a datum line, the tolerance zone may alterna-
tively be the space within a cylmder whose diameter is equal to the tolerancc value and whose ax:s is parallel

to the datum. R

Table 8. Tolerances of parallelism

Example . : Interpretation

* Parallelism 1 (of a line with respect to a datom lie)

ki

The axis of the upper cyhndncal
surface is’ required to l:e between.:.,
two straught lines, 0.1 apart, ‘which.,
are parallel to the datum axis an:l
lie in the vertical plane througb :t 1‘

"
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Table8. Tolerancesof parallélismﬂ(contiqued,\ .

Inferpretations

The upper axis is required
to lie between two straight
lings, 0.2 apart, which are
parallel to the datum axis _
and lie in the horizontal
plane ‘

Tolerance zone

//[o.a]T]J——L//lo.tlA]'/j

4 — H

N F

/ .

o

The upper axis is required to be
contained in a parallelepiped
having a width of 0.2 in the hori-
zontal plane and a width of 0.1 in
the vertical plane, its sides being
parallel to the datum axis A

- - ¥
o = = . -

The upper axis is required to be”
contained in a cylindrical toler-
ance zone, 0,03 diameter, with ifs

axis parallel to the datum axis

-

"

IS
=

"
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