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1. ALLMANT
Vid de flesta tillverkningsmetoder miste alitid
vilslséa avvikelser fran det teoretiskt riktiga
tillatas.

Déarfér anvands bdde dimensionstoleranser
enligt K-standard 20021.0001 och form- och
Iéégetoleranser enligt denna standard dar man
pa ett entydigt satt kan ange tilldtna
avvikelser.

Form- och lagetoleranser skall anges endast
dar de ar nddvandiga och maéjliga pa grund av
funktions- och sakerhetskrav, utbytbarhet och
tillganglig kapabilitet.

Dimensionstoleranser begransar generellt
ej form- ochlagetoleranser.

En dimensionstolerans och en formtolerans
kan, om definitionerna foljs, anges samtidigt
endast under forutsattning att formkravet ar
snédvare dn dimensionskravet.

Begreppet form- och lagetoleranser omfattar
i verkligheten badde form-, riktnings-, lage-,
och kasttoleranser.

Detta innebér att manga lander (aven ovriga
nordiska) anvander samlingsbegreppet
“geometriska toleranser”.

Detta till trots anvands fortfarande i Sverigg '

begreppet “form- och lagetoleranser”
detta ar ett val inkdrt namn.

Formtoleranser begransar ett enskilt

elements avvikelser frdn dess ideala
geometriska form, ex se figur 1.
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This standard corresponds in facts with Swedish
standardBS-150 1101

GENERAL

SYMBOLS

TOLERANCE FRAME

TOLERANCED FEATURES

TOLERANCE ZONES

DATUMS

RESTRICTIVE SPECIFICATIONS
THEOQRETICALLY EXACT DIMENSIONS
PROJECTED TOLERANCE ZONES
MAXIMUM MATERIAL CONDITION
DEFINITIONS OF TOLERANCES
DETAILED DEFINITIONS OF TOLERANCES

GENERAL

Most of the manufacturing methods must
be allowed to certain deviations of the
theoretically correct dimensions.

In that case both dimension tolerances
according to K-standard 20021.0001 and

geometrical tolerances according to this _

standard is used to state deviations wich are
allowed.

Geometrical tolerances shall be given only

where they are necessary and possible for

the reason of function demand and safety

ggelgnand, removable and available capa-
ility.

Dimension tolerances will not generally
limit geometrically dimensions.

One dimension tolerance and one form
tolerance can, if the definitions are
followed, be given at the same time in
condition that the form demand is closer
than the dimension demand.

The concept of geometrical tolerances
includes in reality both form, orientation,
location and run-out tolerances.

That means that many countries (also the
other Scandinavian countries) are using the
total concept “geometrical tolerances”.

In defiance of this Sweden still use the
concept “form- och lagetoleranser” in case
of a wellknown name.

Form tolerances are limiting the deviations

of a single future of its ideal geometrical
form, ex see figure 1.
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Figur 1
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Symbolen avser har planhet och innebér att den The symbol refer to flatness and means that
fardiga ytan skall Iigga mellan tva parallella plan the finished surface shall be contained
pa inbérdes avstand 0,08 mm, se figur 2. between two parallel planes 0,08 mm apart,

see figure 2.

o,oe: O~ | 1o,oa
L~~~

Figur 2
Riktnings-, lage-, och kasttolertanser begransar Orientation, location and run-out tolerances
tvd eller flera elements avvikelser i frdga om are limiting the deviation of two or several
inbordes riktning och/eller lage, ex parallellitet, features concerning relative position for
se figur 3. orientation and/or location, ex parallelism,
see figure 3.
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Figur 3
Symbolen innebér att den toleransbestamda The symbol means that the toleranced axis
centrumlinjen skall ligga inom en cylinder med shall be in a cylindrical zone of diameter 0,08
diametern 0,08 mm och som ar parallell med mm parallel to the feature line A, see figure 3
referenslinjen A, se figur 3 och 4. and 4.
—~—~ D 2008
L | Figur 4 I
Angivning av form- och lagetoleranser medfor Stating of geometrical tolerances will not
inte nodvandigtvis anvandning av ndgon speciell necessarily lead to application of any special
metod for bearbetning, matning eller kontroll. method for machining, measuring or control.
Ovriga exempel, se avsnitt 12- Other examples, see part 12- detailed

detaljeradedefinitioner av toleranser. definitions of tolerances.
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2. Symboler 2. Symbois
Element och toleranser Toleransbestamda egenskaper | Symboler Sida
Features and tolerances Joleranced characteristics Symbols Side
Rakhet — 18
Straightness
Enskilda element | Form- Planhet D 18
Single features toleranser Flatness
Form tolerances
Rundhet 19
Circularity
Cylindricitet 19
Cylindricity
Enskilda eller Profilform 19
samverkande profile of any line f \
element
Single or related Ytform Q 19
features profile of any surface
Samverkande Riktnings- Parallgllitet // 20,21, 22,23
element toleranser Parallelism
Related features Orientation Vinkelrathet | 23,24
tolerances Perpendicularity '
Vinkelriktighet : | 24 25
Angularity '
Lage- Léggriktighet ¢_ 25,26
toleranser Position
Location Koncentricitet och koaxialitet 27
tolerances Concentricity and coaxiality
Symmetri e 27,28
Symmetry —
(Cirkulart) kast / 28,29
Kast- Circular run-out )
toleranser
Run-out Totalkast U 30
tolerances Total run-out

-
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Tillaggssymboler Additional symbols
Begrepp Symbol
Descriptions Symbol

direkt
direct
Angivning av toleransbestamt element

Toleranced feature indications
med bokstav
by letter

direkt
direct
Angivning av referenser

Datum indications
med bokstav

by letter

Lokal referens
Datum target

Teoretiskt riktigt matt
Theoretically exact dimension

Utflyttat toleransomrade
Projected tolerance zone

Mattjamkning

Maximum material condition
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3. Toleransrektangel 3.  Tolerance frame
Kraven anges i en rektangular ram, som &r The requirements are shown in a rectangular
delad i tva eller flera rutor. | dessa anges i frame wich is divided into two or more
ordning fran vanster till héger: compartments. These compartments
' contain, from left to right, in the following

order:

- symbolen for den toleransbestimda -
egenskapen, se figur 5.

- toleransvardet i den enhet som anvands -
vid linjara dimensioner, se figur 6. Om
toleransomridet &r cirkulidrt eller
cylindriskt, anges symbolen @& fore
toleransvardet, se figur 7.

- referensbokstav eller bokstaver, se figur -
8.

- uppgifter som anknyter till toleransen , t -
ex "6 x", "4 ytor® osv , skall skrivas
ovanfor rektangeln, se figur 9.

- uppgifter som specificerar elementet -
innanfér toleransomradet, skall skrivas
nara toleransrektangeln, se figur 10.

- om det &r noédvandigt att ange mer an en -
toleransegenskap for ett objekt anges
toleransuppgifterna i skilda tolerans-
rektanglar, placerade under varandra, se
figur 11.

=L [l [feed[

Figur 5 Figur6 Figur 7
6x i .
Dizo, EJ KONVEX
Figuf 9 Figur 10

the symbol for the characteristic to be
toleranced, see figure 5.

the tolerance value in the unit used for
linear dimensions, see figure 6. This value
is preceded by the sign O if the tolerance
zone is circular or cylindrical, see figure 7.

datum feature letter or letters, see figure
8.

remarks related to the tolerance, for
example “6 x*, “4 surfaces” and so on,
shall be written above the frame, see
figure 9.

indications qualifying the form of the
feature within the tolerance zone shall be
written near the the tolerance frame, see
figure 10.

if it is necessary to specify more than one
tolerance characteristic for a feature, the
tolerance specifications are given in
tolerance frames one under the other, see
figure 11.

LI lale]

Figur 8
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Figur 11
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Toleransbestamda element

Toleransrektangein  ansluts  till  det
toleransbestimda elementet med en
hanvisningslinje avslutad med en pilspets
enligt foljande:

- pd elementets konturlinje eller dess
forlangning (men avskiljt fran mattlinjer)
nar toleransen galler for sjdlva linjen eller
ytan, se figur 12 och 13.

- som en forlangning av mattlinjen, nar
toleransen galler centrumlinjen eller
mittplanet for det mattsatta elementet,
se figur 14, 15 och 16.

- pd centrumlinjen, nar toleransen rela-
terar till den gemensamma centrum-
linjen eller mittplanet for alla element, se
figur 17, 18 och 19.

Toleranced features

The tolerances frame is connected to the
tolerance feature by a leader line finished
with an arrow in the following way:

- on the outline of the feature or an
extension of the outline (but separated
from dimension lines) when the tolerance
refers to the line of surface itself, see
figures 12 and 13.

- as an extension of a dimension line when
the tolerance refers to the axis or median
plane defined by the feature so
dimensioned, see figures 14, 15 and 16.

- on the axis when the tolerance refers to
the axis or median plane of all features
common to that axis or median plane, see
figures 17, 18 and 19.

[—ED
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Figur 12 Figur 13
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Figur 14 Figur 15 Figur 16
—I | L -
e —
Figur 17
Figur 18

Figur 19
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5. Toleransomriden

Toleransomradets utstra'cknin? géller i den
riktning som visas av pilen pd den
hanvisningslinje som forbinder
toleransrektangeln med det tolerans-
bestaimda elementet om inte tolerans-
virdet féregds av symbolen @, se figur 20,
21 och 22.

Figur 20

Den toleransbestamda centrumlinjen skall
ligga mellan tvd radta linjer pd inbordes
avstand 0,1imm , som ar parallella med
referenslinjen A och ligger i vertikalplanet,
se figur 20.

7

Figur 21

Tolerance zones

The width of the tolerance zone is in the
direction of the arrow of the leader line
joining the tolerance frame to the feature
wich is toleranced, unless the tolerance value
is %rggeded by the sign @, see figures 20, 21
an )

0.1

" The toleranced axis shall be contained

between two straight lines 0,1 mm apart,
wich are parallel to the datum axis A and lie
in the vertical direction, see figure 20.

0,1
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Den toleransbestamda centrumlinjen skall
ligga mellan tvd rata linjer pd inbérdes
avstdnd 0,imm , som &r parallella med
referenslinjen A och ligger i horisontal-
planet, se figur 21.

En kombination av exemplen enligt figur 20
och 21 &r fullt majlig.

A
—// 20,1 Al

Den toleransbestamda centrumlinjen skall
ligga inom en cylinder med diametern 0,1
mm och som &r parallell med referenslinjen
A, se figur 22.

a

Generellt ar riktningen p3d tolerans-
omrddets bredd vinkelrdit mot den
specificerade geometrin pd objektet, se
igur 23.

The toleranced axis shall be contained
between two straight lines 0,1 mm apart,
wich are parallel to the datum axis A and lie
in the horizontal direction, see figure 21.

A combination of the examples according to
figure 20 and 21 is conceivable.

20,1

Figur 22

The toleranced axis shall be contained in a
cylindrical zone of diameter 0,1 mm parallel
to the datum axis A (datum line), see figure
22,

0,1

A

Figur 23

In general, the direction of the width of the
tolerance zone is normal to the specified
geometry of the part, see figure 23.
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Riktningen av toleransomradets bredd skall
anges nar den ej dnskas vinkelrdt mot den
specificerade geometrin pd objektet, se
figur 24.

Figur 24

Figur 25

Nér samma toleransvirden galler for
enskilda element med individuella
toleransomraden kan detta anges enligt
figur 25 eller figur 26.

= 4y

0.1

The direction of the width of the tolerance .
zone shall be indicated when desired not
normal to the specified geometry of the part,
see figure 24.

Figur 26

Individual tolerance zones of the same value
applied to several separate features can be
specified as shown in figures 25 and 26.
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gemensamt

gemensamt
toleransomrade

Figur 27

Nar ett gemensamt toleransomrade galler
for flera enskilda element, anges kravet
med orden "gemensamt toleransomride”
ovanfor toleransrektangeln samt i ovrigt
enligt figur 27 eller 28.

Symboler for referenser

Nar ett toleransbestamt element éar
relaterat till en referens, visas detta i
allmanhet med referensbokstaver. Samma
bokstav som definierar referenser anges i
toleransrektangeln.

Referensen betecknas med en versal bokstav
I en kvadratisk ruta som ar ansluten till en
ofylld referenstriangel, se figur 29.

Referenstriangeln med sin referensbokstav
placeras pa elementets konturlinje eller pd
en forlangning av denna (men klart skild
frdn mattlinjen), nar referensen géller
sjdlva linjen eller ytan enligt figur 30.

Figur 30

toleransomrade

3 2 R

Figur 28

Where a common tolerance zone is applied
to several separate features, the requirement
is indicated by the words " common toler-
ance zone” above the tolerance frame, see
figures 27 and 28.

Datums

When a toleranced feature is related to a
datum, this is generally shown by datum
letters. The same letter wich defines the
datum is repeated in the tolerance frame.

To identify the datum, a capital letter
enclosed in a frame is connected to a blank
datum triangel, see figure 29.

The datum triangel with its datum letter is
placed on the outline of the feature or on
an extension of the outline (but clearly
separated from the dimension line), when
the datum feature is the line or surface
itself according to figure 30.

D
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Referenstriangeln med sin referensbokstav
placeras som en férlangning av mattlinjen
nar referensen &r centrumlinjen elier
mittplanet enligt figur 31.

Om tva pilspetsar inte far plats pa mattlinjen
kan den ena pilspetsen ersattas av referens-
triangeln enligt figurerna 32 och 33.

The datum triangle with its datum letter is
placed as an extension of the dimension line
when the datum feature is the axis or median
plane according to figure 31.

if there are insufficient space for two arrows,
one of them may be replaced by the datum
triangel according to the figures 32 and 33.

M\

;

Referenstriangeln med sin referensbokstav
placeras pa centrumlinjen eller mittplanet
nar referensen &r centrumlinjen eller
mittplanet av ett enskilt element (t ex en
cylinder), eller den gemensamma centrum-
linje eller det gemensamma plan som
formats av tva element, se figur 34.

Figur 31 Figur 32

72 3

Figur 33

The datum triangel with its datum letter is
placed on the axis or median plane when ~
the datum is the axis or median plane of a
single feature (for example a cylinder), or the
common axis or plane formed by two
features, see figure 34.

BZZzz2

"

Figur 34

Om toleransrektangeln kan anslutas direkt
till en referens med en hanvisningslinje,
kan referensbokstaven uteslutas, se figur
35 och 36.

/7] 02]

If the tolerance frame can be directly
connected with the datum feature by a
leader line, the datum letter may be omitted,
see figures 35 and 36.

//////ﬂ
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Figur 35
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Om en yta i ritningens plan maste viljas
som referens, anvands en hanvisningslinje
som avslutas som en punkt pd
referenselementet enligt figur 36.

D>

En enskild referens betecknas med en versal
bokstav enligt figur 37.

En gemensam referens, formad av tvd
referenser, betecknas med tvd referens-
bokstaver atskilda med ett bindestreck
enligt figur 38.

Om ordningsféljden for tvd eller flera
referenser a4 av  betydelse anges
referensbokstaverna i skilda rutor, enligt
figur 39, varvid ordningen frdn vaster till
héger anger den ordning de skall anvindas.

Om ordningsfoljden for tvd eller flera
referenser e 4r av Dbetydelse anges
referensbokstiverna i samma ruta enligt
figur 40.

[ ]A]

Figur 37

LI [afe]e]

Figur 39

if a surface in the drawing plane must be
chosen as a datum, a leader line that ends
with a point on the datum feature is used
according to figure 36.

A single datum is identified by a capital
letter according to figure 37.

A common datum formed by two datum
features is identified by two datum letters
separated by a hyphen according to figure
38.

If the sequence of two or more datum
features is important the datum letters are
placed in different compartments, according
to figure 39, where the sequence from left to
right shows the order of priority.

If the sequence of two or more datum
features is not important the datum letters

are indicated in the same compartment
according to figure 40.

| | [as8

Figur 38

Figur 40
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7. Partiella krav

Om toleransen galler for en begransad
1angd var som helst inom elementets totala
langd anges detta enligt exempel i figur 41.
For en yta galler samma skrivsitt. Detta
betyder d3 att toleransen galler for alla
linjer med angiven langd i vilket lage och i
vilken riktning som helst pa ytan.

Restrictive specifications

If the tolerance is applied to a restricted
length, lying anywhere within the total
length of the feature, this is given according
to figure 41.

In the case of a surface, the same indications
is used. This means that the tolerance applies
to all lines of the restricted length in any
position and in any direction.

[//] 0.01/100 |8

Om en mindre tolerans av samma typ fogas
till toleransen for hela elementet, men
avseende en begrénsad langd, skall den
begriansade toleransen anges enligt
exempel i figur 42.

Om toleransen galler for en begransad del
av elementet skall detta anges som visas
enligt exempleti figur 43.

Figur 41
If a smaller tolerance of the same type is
added to the tolerance on the whole
feature, but restricted over a limited length,
the restrictive tolerance shall be indicated
according to the exampte in figure 42.

1 PN
0,05/200
Figur 42

If the tolerance is applied to a restricted part
of the feature only, this shall be dimensi_oned
as shown according to the example in figure
43.

Figur 43
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Om referensen galler for en begransad del
av elementet i frdga skall detta mattsattas
enligt exemplet i figur 44.

If the datum is applied to a restricted part of
the datum feature only, this shall be
dimensioned as shown according to the
example in figure 43.

Om en yta i ritningens plan skall
toleranssattas anvands en hanvisningslinje
som avslutas med en punkt pa den
toleransbestamda ytan. Toleransen galler
da vinkelrat mot ytan, enligt figur 45.

Figur 44

If a surface in the drawing plane should be
toleranced, a leader line that ends with a
point on the toleranced surface is used. The
tolerance is then applicable perpendicularly
to the surface, according to figure 45.

N

Figur 36
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Teoretiskt riktiga matt

Om tolerans for lageriktighet, profilform,
ytform eller vinkelriktighet &r foreskrivet
for ett element , skall e mattet som
bestammer det teoretiskt riktiga laget,
profilen, ytan eller vinkeln toleranssattas.

Dessa matt inramas av en rektangel, t ex
De motsvarande verkliga matten tilldts
variera endast med de i toleransrektangeln
angivna lageriktighets-, profilforms-,
ytforms- eller vinkelriktighetstoleranserna,
se figurerna 46 och 47.

8xJ15H7

8.

/—Q} 0,1

Theoretically exact dimensions

If tolerances of position or of profile or of
angularity are prescribed for a feature, the
dimensions determining the theoretically
exact position, profile or angle respectively,
shall not be toleranced.

These dimensions are enclosed, for ex.
The corresponding actual dimensions of the
part are subject only to the position
tolerance or angularity tolerance specified
within the tolerance frame, see figure 46 and
47.

A
[15]] [o] | [o] | [30]

Figur 46

Figur 47
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9. Utflyttade toleransomrdden 9. Projected tolerance zones
vid vissa tillfallen galler toleransen for In some cases the tolerance of orientation
riktning och lage ej for sjdlva elementet and location shall apply not to the feature
utan fér dess utanforliggande forlangning. itself but to the external projection of it.
Sddana utflyttade toleransomrdden skall Such projected tolerance zones are to be
anges med symbolen ®, se figur 48. indicated by the symbol (P), see figure 48.
8x @D 25 H7
@ 20,02@|8|A
[ L
Pl ® 40
& il
A
-~ @ 225 -
Figur 48
10. Mattjdmkning 10. Maximum material condition

Om mattjamkning kan tilltas anges detta
pfét ritningen med symbolen som placeras
efter:

- toleransvardet (se figur 49);
- referenshokstaven (se figur 50);

-eller bdda (se figur 51);
beroende pd om mattjdamkningen giller det
toleranshestamda elementet, referens-
elementet eller bdda dessa element.

The indication that the tolerance value
applies at the maximym material condition is
shown by the symbol (M) placed after:

- the tolerance value (see figure 49);

- the datum letter (see figure 50);

- or both (see figure 51);
according to whether the maximum material
principle is to be applied respectively to the
:’%Ieganced feature, the datum feature or
th.



P

( KalmarLMV

K-STANDARD

Form- och lagetoleranser

Geometrical tolerances

20022.0001

Sid
1 17(30)
Ref
Faststilid
900615

11.

&S| 2004 @| A & | 20,04

AW

Figur 49

Toleransdefinitioner

De olika geometriska toleranserna med sina
toleransomrdden definieras pad féljande
sidor. 1 alla illustrationer av definitionerna
visas enbart de avvikelser som beror aktuell
definition.

Dar det fordras av funktionsskal, kan en
eller flera egenskaper toleranssattas for att
definiera ett elements geometriska nog-
grannhet. Nar den geometriska riktigheten
ar definierad med vissa toleranstyper, kan
andra avvikelser i en del fall ocksa be-
grénsas av den angivna toleransen (t ex
egransas rakhetsavvikelser av parallellitets-
toleranser). Det ar darfér sallan nodvandigt
att symbolisera alla egenskaperna, eftersom
andra avvikelser kommer att innefattas i det
toleransomradde som definieras med den
vaénda symbolen.
andra sidan kommer vissa toleranstyper
inte att omfatta andra avvikelser (t ex
begransar en  rakhetstolerans  inte
parallellitetsavvikelser).

For ndgra toleransomrdden (t ex for rakhet
av en linje eller en centrumlinje i endast en
riktning) finns det tvd mojligheter for
grafisk framstalining:
- tva paralletla plan med inbérdes
avstdnd t, se figur 52.
- tva parallella linjer med inbordes
avstand t, se figur 53.
Figur 52 visar en tredimensionell
framstallning och figur 53 dess projektion i
ett plan.

Figur 52

Det finns ingen skilinad i betydelsen av
dessa tva framstallningar (en sddan tolerans
begransar inte avvikelsen i ndgon riktning
vinkelrat mot toleranspilen). Den enklare
metoden som visas i figur 53 anvands i
allmanheti denna internationella standard.

Figur 50

1.

Dloou® A @

Figur 51

Definitions of tolerances

The various gometrical tolerances are
defined with their tolerance zones in the
following pages. In all the illustrations of the
definitions only those deviations are shown
with wich the definitions deal.

Where required for functional reasons, one
or more characteristics will be toleranced to
define the geometrical accuracy of a feature.
When the geometrical accuracy of a feature
is defined by a certain type of tolerance,
other deviations of this feature in some cases
will be controlled by this tolerance (for
example, straightness deviation is limited by
parallelism tolerance). Thus it would rarely
be necessary to symbolize all of these
characteristics, since the other deviatios are
included on the zone of tolerance defined by
the symbol specified.

However, certain other types of tolerances
do not control other deviations (for example,
straightness tolerance does not control
deviation of parallelism).

For some tolerance zones (for example, for
straightness of a line or axis in one direction
only) there are two possible methods of
graphical representation:
- by two parallel planes a distance t
apart, see figure 52.
- by two parallel straight lines a distance
t apart, see figure 53.
Figure 52 shows a three-dimensional
representation, figure 53 its projection in a
plane.

Figur 53

There is no difference in the meaning of the
two representations (such a tolerance does
not restrict the deviation in any direction
perpendicular to the arrow). TYxe simpler
method as shown in figure 53 is normally
used in this International Standard.
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Detaljerade definitioner av toleranser

Symboi

Definition av toleransomride

Ritningsexempel med forklaring

Rakhetstolerans

Toleransomridets projektion i ett plan ir be-
gransat av tvd paralleila réta linjer pd inbordes
avstind ¢

——

Toleransomridet ar begrinsat av en paralleli-
epiped med tvarsnittet t, x ¢, om toleransan Ry
angetts i tva riktningar vinkelrdta mot varandra.

4

Toleransomridet ar begrinsat av en cylinder
med diameter t om toieransvirdet foregas av
symbolen ¢.

1 g’
SEEEE O

Varje linje pA den Svre ytan, parallell med det
projektionsplan i vilket ritningsangivningen
r gjord, skall ligga mellan tva parailetia rita
linjer pd inbérdes avstand 0,1.

o

017200 Varje dellingd av 200 av varje generatris pd
; den cylindriska ytan, utpekad med pilen,
'@' skall ligga mellan tva parallella rata linjer p3
inbordes avstind 0,1 i stt plan som innshaller
centrumlinjen,

Stdngens centrumilinje skall ligga inom en rat-
vinklig paralleilepiped med bredden 0,1 i ver-
tikal riktning och 0,2 i horisontal riktning.

===

Centrumlinjen fr den cylinder till vilken to-
leransrektangelin ar ansluten skall ligga inom
en cylinder med diameter 0,08.

- Planhetstoierans

D %

Toleransomradet ir begransat av tva paralleila [Ofovs ] Ytan skall ligga mellan tvé paralieila plan pd
plan pd inbordes avstind ¢ inbordes avstind 0,08.
L X 1 [
Detailed definitions of tolerances ‘. ~- .- B
Symbot Definition of the tolerance zone ! and interp

Straightness tolerance

The tolerance zone when projected in a plane is -
limited by two parallel straight lines a distance ¢
apart.

The tolerance zone is limited by a paraltelepiped
of section 1, x 1, if the tolerance is specified in
two directions perpendicular to each other.

h
[/
[Z A/

The tolerance zons is limited by a cylinder of
diameter ¢ if the tolerance value is preceded by
the sign a.

2t

== o

Any line on the upper surface parallel to the
plane of projection in which the indication is
shown shall be contained between two parallel
straight lines 0,1 apart.

Any portion of lengths 200 of any generator of
the cylindrical surface indicated by the arrow
shall be contained between two paratlei straight
lines 0,1 apart in a plane containing the axis.

~{=1o7] The axis of the bar shall be contained within a
parailelepipedic zone of width 0,1 in the verticai
t_ . j, B and 0,2 in the horizontal direction.
+=———3
(~]e7]
—{=Ie008] The axis of the cylinder to which the tolerance

frame is connected shall be contained in a cyi-
indrical zone of diameter 0,08.

~ Flatness tolerance

The tolerance zone is limited by two paraiiel
planes a distance ¢ apart.

The surface shall be contained between two
paraliel planes 0,08 apart.

G

1 [
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Symbol

Definition av toleransomride (fortsittning)

Ritningsexempel med férklaring (fortsittning)

Rundhetstolerans

Toleransomradet ar i det avsedda planet be-
grinsat av tvd koncentriska cirklar pd inbordes
radiellt avstind ¢

Den yttre konturen skall i varje tvdrsnitt
ligga mellan tvd koncentriska cirklar i samma
ptan pd inbordes radielit avstdnd 0,03.

Konturen skall i varje tvdrsnitt ligga mellan
tvd koncentriska cirklar i samma pian pd in- -
bérdes radiellt avstind 0,1.

- -~ Cylindricitetstoierans

Toleransomradet ir begriansat av tvd koaxiala
cylindrar p3 inbordes radielit avstdnd ¢

Den toleransbestamda ytan skall liggs mellan
tvA koaxiala cylindrar pd inbordes radielit
avstind 0,1.

Profilformstolerans

Toleransomradet &r begransat av tvd jamn-
I6pande linjer som tangerar alla cirklar med
diameter t, viikas centrum ligger pd en linje
som har den geometriskt riktiga formen.

("looe]

Profilen skall i varje snitt parailelit med pro-
jektionsplanet ligga mellan tvd linjer bestamda
av cirklar med diameter 0,04, vilkas centrum
ligger p3 den linje som har den geometriskt
riktiga profilen.

Ytformstolerans

Toleransomridet ar begransat av tvd jamn-
I6pande ytor som tangerar alla sfarer med
diameter t, vilkas centrum ligger péd en yta
som har den geometriskt riktiga formen.

Den toleransbestimda ytan skall ligga mellan
tvd ytor bestamda av sfarer med diameter
0,02, viikas centrum 3r beldgna pd en yta som
har den geometriskt riktiga formen,

Symbol

Definition of the tol

Circularity tolerance

The tolerance zone in the considered plane is
limited by two concentric circles a distance ¢
apart.

The circumference of each cross-section of the
outer diamater shall be contained between two
co-planar concentric circles 0,03 apart.

The circumference of each cross-section shall
be contained between two co-planar concentric |
circles 0,1 apart.

Cylindricity tolerance

The tolerance zone is limited by two coaxial
cylinders a distance ¢ apart.

The considered surface shall be contained be-
tween two coaxial cylinders 0,1 apart.

- Profile tolerance of any line

The tolerance zone is limited by two lines
enveloping circles of diameter 1, the centres of
which are situated on a line having the true
geometrical form.

(~fos]

In each section parallel to the plane of projection
the considered profile shall be contained be-
tween two lines enveloping circles of diameter
0,04, the centres of which are situated on a line
having the true geometrical profile.

Profile tolerance of any surface

Tha tolerance zone is limited by two surfaces

Hoping sph of di; 1, the centres of
which are situated on a surface having the true
geometrical form.

sphere @t

The considered surface shall be contained be-
tween two surfaces enveloping spheres of
di 0,02, the centres of which are situated

on a surface having the true geometrical form.
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Definition av toleransomride (fortsittning) ]

Ritningsexempel med férklaring (fortsittning)

- Parallellitetstolerans

- Parallellitetstolerans f6r en linje i forhallande till en referenslinje

Toleransomridets projektion i ett plan ar be-
gransat av tva paraileila rita linjer pd inbdrdes
avstind t och parslielia med refersnslinjen om
toleransen endast anges i en riktning.

Den toler ] centrumlinjen skall
ligga mellan tv4 rata linjer pd inbordes av-
stind 0,1, som ér parallella med referens-
linjen A och ligger i vertikaiplanet,

-
{#/]o1]a]
+F—
@
¢ Den toleransbestimda centrumlinjen skail
ligga mellan tv4 rata linjer pd inbordes av-
~ stind 0,1, som ar parailella med referens-
linjen A och ligger i horisontalplanet.
)I/
Symbol Definition of the 20ne | inued) Iindication and interpretation (continued}

Parailelism tolerance

- Parailelism tolerance of a line with reference to a datum line

The tolerance zone when projected in a plane is
limited by two paraliel straight lines a distance ¢
apart and parailel to the datum line, if the
tolerance is only specified in one direction.

//

The toleranced axis shall be contained between
two straight lines 0,1 apart, which are paraliel to
the datum axis A and lie in the vertical direction.

The toleranced axis shail be contasined between
two straight lines 0,1 apart, which are paraliel to
the datum axis A and lie in the horizontal
direction.
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Symboi Definition av toleransomrade (fortsattning)

I

Ritningsexempel med forklaring (fortsittning)

- o~ Parallellitetstolerans for en linje i forhdllande till en referensiinje (fortsattning)

Toleransomrédet dr begrinsat av en med refe-

linjen paratlell parall d med tvir-
snittet ¢, x ¢; om toleransen anges i tvd plan
vinkelrdta mot varandra.

//

Toleransomridet dr begrinsat av en med refe-
renslinjen paralleli cylinder med diameter ¢
om toleransvardet foregds av symbolen ¢.

Den toleransbestimda centrumlinjen skail
tigga inom en parallellepiped som har bred-
den 0,2 i horisontal riktning och 0,1 i verti-
kal riktning och som ar paralleil med refe-
renslinjen A, .

Den tol bestimda centrumlinjen skail
ligga inom en cylinder med diameter 0,03
och som &r parallell med referensiinjen A.

of the tol

Symbol D

Parallelism tolerance of a line with ref

The tolerance zone is limited by a paralielepiped
of section f; x t; and parallet to the datum line if
the tolerance is specified in two planes perpen-
dicular to each other.

//

The tolerance zone is limited by a cylinder of
diameter ¢ parallel to the datum line if the
. value is p by the sign a.

The toleranced axis shall be contained in a
paralielepipedic tolerance zone having a width
of 0,2 in the horizontal and 0,1 in the vertical
direction and which is parallei to the datum axis
- A, - .

The toleranced axis shall be contained in a cyl-
indrical zone of diameter 0,03 parailel to the
datum axis A (datum line}.

[#]s003]a}
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Ritningsexempel med férklaring (fortsittning)

Parallellitetstolerans for en linje i forhillande till ett referenspian

Toleransomradet ar begrinsat av tvd paraliella
plan pd inbérdes avstind ¢t och parallella med

//

referensplanet. ’

<>

(#/]oor]a]

Hélets centrumlinje skall ligga metlan tv4

n
i
T

plan pd inbérdes avstind 0,01 och parallella
med referensytan B. ’

- Parailellitetstolerans for en yta i férhéllande till en referensiinje

Toleransomradet ar begréansat av tvd parallella
plan pd inbordes avstind t och parallella med
referensiinjen.

6] Den toleransbestamda ytan skall ligga mellan

tvd plan pd inbdrdes avstind 0,1 och parai-

lella med haiets referenslinje C.

Symbol Definition of the tol zone (continued)

and interp jon ( inued)

Parallelism tolerance of a line with reference to a datum surface

The tolerance zone is limited by two parallet
planes a distance ¢ apart and parallel to the
datum surface,

//

==

(//Jeor]s]

o

The axis of the hole shall be contained between
two planes 0,01 apart and parailet to the datum

surface B.

Parallelism tolerance of a surface with reference to a datum line

The tolerance zone is limited by two parallei
planes a distance ¢ spart and parailel t0 the
datum line.

@ The toleranced surface shall be contained be-

tween two planes 0,1 apart and parallel to the
datum axis C of the hole.
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Ritningsexempel med forklaring (fortsittning)

//

Parailellitetstolerans for en yta i férhaliande till ett referensplan

Toleransomridet ar begrinsat av tva paraliella
plan pd inbordes avstand t och parallella med
referensplanet.

i

{#/1001}0]

Den toleransbestimda ytan skail ligga mellan
tvdl parallella plan pd inbordes avstind 0,01
och parallelia med referensytan D.

Inom en lingd av 100 skall alla punkter pd
den toleransbestimda ytan, i vilket som helst
tage och vilken som helst riktning p3 denna
yta, ligga mellan tvd parallella plan pd inbér-
des ind 0,01 och parailella med referens-
ytan A.

Vinkeirithetstolerans

Vinkelrathetstolerans for en linje i férhillande till en referensiinje

Toleransomridets projektion i ett plan ar be-
grénsat av tvd paralleila rita linjer p3 inbdrdes
avstdnd t och vinkeirita mot referenslinjen,

-

Det sneda hilets centrumlinje skali ligga
meilan tv3 parailella plan p4 inbérdes av-
stind 0,06 och vinkelrita mot centrumdin-
jen f6r det horisontala hélet A (referens-
linje).

-

Vinkelrdthetstolerans for en linje i férhatlande till ett referenspian

+
Toleransomridsts projektion i ett plan ar be- " | 1P Centrumlinjen f5r den cylinder till vilken
grinsat av tvd mot referensplanet vinkeirita toleransrektangein dr ansluten skall ligga
I parallella réta linjer p3 inbordes avstand ¢ ﬁ | mellan tvd parallella plan pd inbdrdes av-
om toleransen angetts endast i en riktning. <l stdnd 0,1, vinkelrita mot referensytan.
. R M w4
Toleransomr.édat ar begransat av en mot 'ff" N ﬁ :)- g Cylinderns centrumlinje skall ligga inom en
rensplanet vinkelrat parallellepiped med tvér- | {1l 1 ritvinklig parallellepiped med tvérsnittet
Sf“t“t t; X t; om toleransen angetts i tvd | | 0,1 x 0,2 som ar vinkelrdt mot referensytan,
riktningar vinkelrata mot varandra. i T 1 4
ot o
Centrumlinjen fér den cylinder till vilken
Toleransomradet &r begrénsat av en mot refe- l 1L[eaor[4] toleransrektangein &r ansiuten skall ligga
rensplanet vinkelrdt cylinder med diameter ¢ H inom en cylinder med diameter 0,01 och
om toleransvirdet foregds av symbolen o. ‘-é]-i—' vinkelrat mot ytan A,
Symbol Definition of the tol zone | d} r Ina and interp jon ( d}

//

Parallelism tolerance of a surface with reference to a datum surface

The tolerance zone is limited by two parailel
planes a distance  apart and parallel to the
datum surface.

i

(7/]0s1}0]

The toleranced surface shall be contained be-
tween two parailel planes 0,01 apart and paraliei
to the datum surface D.

All the points on the toleranced surface in a
iength of 100, piaced anywhere on this surface,
shall be ¢ i ) two parallel planes
0,01 apart and parallel to the datum surface A.

db

Perpendicularity tolerances

e ealmad N

ity

P,
Per

of a line with reference to a datum line

t L]oos]a] ;
The tolerance zone when projected in a piane is . The axis of the inclined hole shall be contained
limited by two paraliel straight fines a distance ¢ : s // i between two parallel planes 0,06 apart and
apart and perpendicular to the datum line. .9., L‘ .L'.‘f- perpendicular to the axis of the horizontal hole
i A (datum line).
Perpendicularity toierance of a line with raferencs to a datum surface
M . )

The tolerance zone when projected in a plane is +4e{TT57] The axis of the cylinder, to which the tolerance
limited by two parallel straight lines a distance ¢ I frame is connected, shall be contained between
apart and perpendicular to the datum plane if | two parailel planes 0,1 apan, perpendicular to
the tolerance is specified only in one di the datum surface.
The tolerance zone is limited by a parallelepiped 2 + rh The axis of the cylinder shall be contained in a
of section fi X 1t and perpendicgl.ar to the Lo T L]or} paralielepipedic tolerance zone of 0,1 x 0,2
d'a(un_l plane if the_ tolerance is specified in two . 1 which is perpendicular to the datum surface.
directions perpendicular to each other. [ 1 ] +

—t— The axis of the cylinder to which the tolerance
The tolerance zone is limited by a cylinder of 1 L]eo01]a frame is connected shall be contained in a cyl-

diameter 1 perpendicular to the datum plane if
the tolerance value is preceded by the sign o.

indrical zone of diameter 0,01 perpendicular to
the datum surface A.
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Definition av toleransomride (fortsittning) l

Ritningsexempel med forklaring {fortsittning)

Vinkeirathetstolerans for en yta i forhaliande till en referenslinje

Toleransomradet ar begrinsat av tvd parallella
plan pd inbdrdes avstind t och vinkelrita mot
referenslinjen.

Den toleransbestamda ytan skail ligga mellan
(Llee]a] ryg parallella plan p3 inbdrdes avstind 0,08

M
|

och vinkelrata mot centrumlinjen A {referens-

linje).

Toleransomridet ar begransat av tvi parallella (LIo%]4]  Den toleransbestimda ytan skall ligga mellan -
plan pd inbordes avstdnd t och vinkelrata mot tva parallella plan pd inbérdes avstind 0,08
referensplanet. och vinkelrita mot den horisontala referens-
O ytan A.
Vinkelriktighetstolerans
Vinkelriktighetstolerans for en linje i forhiliande till en referenslinje
L4 . o
a) Linje och referenslinje i samma plan. Tole- ’ Hélets cam_rumlln]a skéll I:gga mellan tv3
ransomrdets projektion i ett plan ar begrinsat <[0os]A-8] paralleila rataoplan p3 inbordes avstind 0,08
av tvd parailella rata linjer pd inbérdes avstind /,‘ﬁ / v.'",(a lutar 60 mot den t‘onwnma centrum-
t vilka lutar angiven vinkel mot referenslinjen. ‘ /) @ linjen A ~ B (referenslinje).

/!

b) Linje och referenslinje i skilda plan. Om
den toleransbestamda linjen och referenslinjen
inte ligger i samma plan, hanfors toleransom-
radet till projektionen av den toleransbestimda
linjen p3 ett pian innehdliande referenslinjen
och paraiielit med den toleransbestimda linjen.

Referensiinje

Toleransbestimd linje

Projicerad toleransbestdmd linje

Halets centrumlinje skall, projicerad pi ett

plan som inneh3ller referenslinjen, ligga
[<Joos]a-8] mellan tvd parallella rita linjer pd inbordes
avstind 0,08, vilka lutar 60° mot den hori-
sontala centrumlinjen A — B {referensiinje).

Dafiniti

d}

-

zone {contii

of the tok

d)

P dicularity tol of a surface with reference to a datum line

The tolerance zone is limited by two parallel
planes a distance r apart and perpendicular to
the datum line.

51

The toleranced face of the piece shail be
ined b two parallel planes 0,08

H

apart and perpendicular to the axis A

{datum line).

ity

of a surface with reference to a datum surface

The tolerance zone is limited by two parailel
planes a distance ¢ apart and perpendicular to
the datum surface.

The toleranced surface shall be contained
between two paraliel planes 0,08 apart and
perpendicular to the horizontal datum sur-
facs A.

Angularity tolerance

Angularity tolerance of a line with reference to a datum iine

a) Line and datum line in the same plane.
The tolerance zone when projected in a plane
is limited by two pavailel - straight lines a
distance / apart and inclined at the specified
angle to the datum line.

b} Line and datum line in different planes. if
the considered line and the datum line are not
in the same plane, the tolerance zone is ap-
plied to the projection of the considered line
on the plane containing the datum line and
parallel to the considered line.

Considered line
Projected considered fine

The axis of the hole shall be contained be-
tween two paratilel straight planes 0,08
apart which are inciined at 680° to the
horizontal axis A-B (datum line).

<1008|4-8]

/N

._l_‘

The axis of the hole, projected on a plane
containing the datum axis, shail ba con-
tained b two parallel ight lines
0,08 apart which ars inclined at 60° to the
horizontal axis A-B (datum line).
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Vinkelriktighetstolerans fér en linje i forhillande till en referensyta

Toleransomradets projektion i ett plan ar be-
gransad av tvd parallelia rita linjer pad inbérdes
avstdnd ¢, vilka lutar angiven vinkel mot refe-
renspianet.

Iz

Ay

Hilets centrumtinje skali ligga meilan tvd paral-
lella plan pd inbdrdes avstdnd 0,08, vilka lutar
60° mot ytan A (referensyta).

Vinkelriktighetstolerans for en yta i forhallande till en referensiinje

Toleransomradet ir begrinsat av tv3 parallella
plan pd inbdrdes avstind t, vilka lutar angiven
vinkel mot referenslinjen.

Den lutande ytan skail ligga mellan tvd paral-
lella plan pd inbérdes avstind 0,1, vilka lutar
75° mot hilets centrumlinje A (referensfinje).

Vinkeliriktighetstolerans for en yta i férhdllande till ett referensplan

Toleransomradet ir begrinsat av tvd parailella
plan pd inbdrdes avstdnd ¢, vilka lutar angiven
vinkel mot referensplanet.

L

Den lutande ytan skali ligga mellan tvd parai-
lella plan p3 inboérdes avstdnd 0,08, vilka lutar
40° mot ytan A (referensyta).

Ligeriktighetstolerans

Lageriktighetstolerans fér en punkt

Toleransomradet ar begrinsat av en cirkei med 24t
diameter t och med centrum i den toleransbe-
stimda punktens teoretiskt riktiga lage.

Skarningspunkten skail ligga inom en cirkel
med diameter 0,3, vars centrum sammanfaller
med skarningspunktens teoretiskt riktiga lage.

Dafiniti

of the tok zone | inued)

Angularity tolerance of a line with reference to a datum surface

The tolerance zone when projected in a plane is ’
limited by two parallel straight lines a distance ¢
apart and inclined at the specified angle to the
datum surface.

The axis of the hole shall be contained between
two parailel planes 0,08 apart which are inclined
at 60° to the surface A (datum surface).

Angularity tolerance of a surface with reference to a datum line

The tolerance zone is limited by two parallel o
planes a distance ¢ apart and inclined at the
specified angie to the datum line.

The inclined surface shall be contained between
two parailel planes 0,1 apart which are inclined
at 75° to the axis A [datum line).

Angularity tolerance of a surface with reference to a datum surface

The tolerance zone is limited by two paratlet
planes a distance ¢ apart and inclined at the
specified angle to the datum surface.

L

The inclined surface shall be contained between
two parallel pianes 0,08 apart which are inctined
at 40° to the surface A (datum surface).

Positional tolerance

Positional tolerance of a point

The tolerance zone is limited by a circle of dia- at

meter «, the centre of which is in the theoreti- :

caily exact position of the considered point.

The actual point of intersection shall lie inside
a circle of 0,3 diameter, the centre of which

ides with the th fly exact position of
the idered point of ir d
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Lageriktighetstolerans f&r en linje

Toleransomridet ar begransat av tv parallella
rdta linjer pd inbdrdes avstind t, symmetriskt
beldgna kring finjens teoretiskt riktiga lige,
om toleransen angetts endast i en riktning.

Toleransomridet ar begriansat av en paral-
lellepiped med tvarsnittet £, x ¢,, vars cen-
trumiinje sammanfaliler med linjens teoretiskt
riktiga lage, om toleransen angetts i tv3 rikt-
ningar vinkeirita mot varandra,

[#]

Var och en av linjerna skall ligga mellan tv3
parallella rita linjer pd inbdrdes avstind
0,05 och symmetriskt beldgna kring linjer-
nas teoretiskt riktiga lige med referens till
ytan A (referensplan).

Centrumlinjen for vart och ett av de 3tta
hilen skall ligga inom en parallellepiped
med bredden 0,05 i horisontal riktning

och 0,2 i vertikal riktning och med parallell-
epipedens centrumiinje i det teorstiskt rik-
tiga laget,

(4 Crann Halets centrumlinje skall ligga inom en cy-
linder med diameter 0,08 och med cylinderns
r‘“'"% % centrumlinje i det teoretiskt riktiga laget med
referens till ytorna A och B (referensplan).
Toleransomridet ir begrinsat av en cylinder b t |
med diameter t och med centrumiinjen i ot -
det teoretiskt riktiga laget, om toleransvir- = (@ear
det foregds av symbolen . m Centrumilinjen for vart och ett av de itta
PN halen skalt ligga inom en cylinder med dia-
= ~ : : e meter 0,1 och med cylinderns centrumtinje
[TV i det teoretiskt riktiga liget.
| 39 @
Lageriktighetstolerans for en plan yta eller ett mittplan
Toleransomradet ar begrinsat av tv3 paral- "GJ Den lutande ytan skall ligga mellan tvd paral-
letla plan p3 inbdrdes avstidnd t, symmetriskt lella plan pd inbordes avstand 0,05, symme-
beligna kring den toleransbestimda ytans ' E‘J triskt belagna kring det teoretiskt riktiga liget
teoretiskt riktiga lage. . .y av den toleransbestimda ytan i forhiilande
/” #loosiais till yta A (referensplan) och centrumlinjen
N

for referenscylinder B (referensiinje).

The tolerance zone is limited by a paralleiepiped of
section f; x f, the axis of which is in the
theorstically exact position of the considered line if
the tolerancae is specified in two directions perpen-

dicular to each other.

The tolerance zone is limited by a cylinder of
dismeter 1 the axis of which is in the theoretically

exact position of the d line if the tol

Q)

value is preceded by the sign a.

Symbol Definition of the to} zone (continued) Indication and interpi { d)
Positional tolerance of a line

The tolerance zone is limited by two parallel straight Ix Each of the lines shall be contained between
lines a distance ¢ apart and disposed symmetrically $005 two parallel straight lines 0,05 apart which are
with respect to the theoretically exact position of symmetrically disposed about the theoretically
the considered line if the tolerance is specified oniy (8} exact position of the considered line, with
in one direction. reference to the surface A (datum plane).

Bholes

(&laos]

|oos

t2

o~ o ,\'# tained within a cylindrical zone of diameter 0,1
SHE DO the axis of which is in the theoreticaily exact
= OO $ position of the considered hole.

Each of the axes of the eight holes shall be con-
tained within a parailelepipedic zone of width
0,05 in the horizontal and 0,2 in the vertical
direction and the axis of which is in the
h ically exact position of the i

hole.

The axis of the hole shail be contained within a
cylindrical zone of diameter 0,08 the axis of
which is in the theoretically exact position of the

¥ d line, with ref to the surfaces A
and B (datum planes).

Each of the axes of the eight holes shall be con-

lu
E
E
I

Positional tolerance of a flat surface or a median plane

The tolerance zone is limited by two parallel planes
a distance ¢ apart and disposed symmetrically with
respect to the theoretically exact position of the

considered surface.

K/

E3] ’_EJ The inclined surface shall be contained between
two paraliel planes which are 0,05 apart and

B which are sy v disposed with resp
. — to the theoretically exact position of the con-
#Joos[aTs = id surface with reference to the surface A

(datum plane) and the axis of the datum cylinder
B {datum line).
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Symbol Definition av toleransomrade {fortsdttning)

Ritningsexempel med forkiaring {fortsittning}

Koncentricitets- och koaxialitststolerans

Koncentricitetstolerans for en punkt

Toleransomradet ar begransat av en cirkel med
ciameter ¢, vars centrum sammanfaller med
referenscentrum.

Centrum f3r den cirkel till vilken toleransrek-
tangein dr ansiuten skali ligga inom en cirkel
med diameter 0,01, vars centrum samman-
faller med centrum for referenscirkel A.

e .- Koaxialitetstolerans for en linje

Toleransomradet ar begrinsat av en cylinder

$00814-8 Centr for den cylinder till vilken

] toleransrektangein & ansiuten skail ligga

plan pd inbordes avstind ¢, symmetriskt beligna
— kring mittplanet utgdende frin en referensiinje
— eller ett referenspian,

med di: t, vars centr - 2

faller med referensiinjen om toleransvardet Y inom en cylinder med diameter 0,08, vars

foreghs av symbolen 9. % - . o centrumlinje sammanfaller med referensiinjent
‘ﬁ A-8
@ o

Symmetritolerans
Symmetritolerans for ett mittplan
Tolersnsomridet ar begransat av tvd parallella )] [=]od8]4] Spérets mittplan skail ligga meilan tvd parai-

lella plan pd inbord find 0,08, symme-

triskt beldgna kring mittpianet utgdende fran
referensen A.

Symbol Definition of the tolerance zone {(continued)

and i { inued)

_Concentricitv and coaxiality tolerance

Concentricity tolerance of a point

The tolerance zone is limited by a circie of diameter
t the centre of which coincides with the datum
point.

2t

o

The centre of the circle, to which the tolerance
frame is d, shall be in a
circle of diameter 0,01 concentric with the
centre of the datum circle A.

Coaxiality tolerance of an axis

The tolerance zone is limited by a cyiinder of
diameter 7, the axis of which coincides with the
datum axis if the tolerance value is preceded by the
sign a.

.

$0.08 [A-8] The axis of the cylinder, to which the tolerance
@] frame is connected, shall be contained in a
i zone of di 0,08 coaxial with

= the datum axis A-B.

Symmetry tolerance

\ \4 of a

™

plane

The tolerance zone is limited by two parallel planes
a distance / apart and disposed symmetrically to the
— median plane with respect to the datum axis of
— datum piane.

@

The median plane of the siot shall be con-

[=]o08]4] A €
tained between two paraliei planes, which are

0,08 apart and symmetrically disposed about
the median plane with respect to the datum

feature A.




(Kalmar LMV

K-STANDARD

Form- och lagetoleranser

20022.0001

Sid

28(30)
Ref
Geometrical tolerances
Faststalld
900615
Symbol Definition av toleransomrade (fortsittning) T Ritningsexempel med férklaring (fortsittning)

Symmetritolerans for en linje eller en centrumlinje

Toleransomridets projektion i ett plan ar be-
grinsad av tvd paralleila rata linjer p3 inbordes
avstdnd t, symmetriskt beldgna kring referens.
linjen (eller referensplanet), om toleransen an-
getts endast i en riktning,

t

Toleransomridet ir begrinsat av en parallell- N
epiped med tvirsnittet £, x t,, vars centrum-

tinje faller med referenslinjen, om i
toleransen angetts i tvA riktningar vinkelrita |
mot varandra.

Hilets centrumlinje skall ligga mellan tvd
parallella plan pd inbérdes avstdnd 0,08,
symmetriskt beligna kring det gemen-
mittplanet for spiren A och B.

Haélets centrumiinje skall ligga inom en
paralletiepiped med bredden 0,1 i hori-
sontal riktning och 0,05 i vertikal rikt-
ning, vars centrumlinje sammantfailer
med referenslinjen som &r skdrningslinje
meilan de gemensamma mittplanen
A-BochC-D.

Cirkuldr kasttolerans

~ -~ Cirkuldr radiaikasttolerans

Toleransomradet ar i varje matplan vinkelratt Toleransbestimd yta
mot referensaxein begrinsat av tvA koncentriska Matplan
cirkiar pd inbordes radiellt avstind t, vars cen-
trum sammanfaller med referensiinjen.

=

Radialkastet f3r inte dverstiga 0,1 i nd-
got godtyckligt mitplan under ett varvs
vridning kring referensaxein A — B.

N
AN - '@i ~. /e
! & Cer
‘L‘ Radialkastet fir inte Gverstiga 0,2 i n3-
& got godtyckligt matplan vid matning av
den toleransbestimda delen under vrid-
ning kring centrumiinjen for hdl A (refe-
rensaxel).
Kastet gatler normalt for ett helt varvs vridning
men kan begrinsas att galla en del av ett varv.
Symbol Definition of the tol zone { inued) Indication and interp jon ( }
- Symmetry tolerance of a line or an axis
. ! . . (=looe]4-8] , :
The toierance zone when projected in a plane is (8] The axis of the hole shall be contained be-
limited by two parallel ight lines a di t tween two parailel planes which are 0,08
apart and disposed symmetrically with respect to - +— | apart and symmetrically disposed with
the datum axis (or datum plane) if the tolerance is respect to the actual common median piane
specified only in one direction. of the datum slots A and B.
— ,2
The tolerance zone is limited by a paralleiepiped of “ E[o o) The axis pf tf.w hole shall be comaine_d ina
section #; x f,, the axis of which coincides with the [Slivsja.s) Paralielepipedic zone of width 0,1 in the
datum axis if the tolerance is specified in two direc- horizontal and 0,06 in the vertical direction
tions perpendicular to each other. L and the axis of which coincides with the
datum axis formed by the intersection of the

Cj common median planes A-B and C-D.

Circuiar run-out tolerance

Circular run-out tolerance — radisl

The tolerance zone is limited within any plane of Toleranced surface
measurement perpendicular to the axis by two con- Plane of measurement
centric circles a distance ¢ apart, the centre of
which coincides with the datum axis.

~

N

~

Run-out normally applies to complete revolutions
about the axis but could be limited to apply tc a part
of a revoiution.

The radial run-out shail not be greater than
0,1 in any plane of measurement during one
revolution about the datum axis A-B.

The radial run-out shail not be greater than
A 0,2 in any plane of measurement when
measuring the toleranced part of a revolution
about the centre line of hole A (datum axis).
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Symbol Definition av toleransomrade (fortsattning)

Ritningsexempel med farklaring (fortsattning}

Cirkuldr axialkasttolerans

Cylindriskt mitomride

Toleransomrddst ar for varje
radie begrinsat av tv cirklar pd
inbordes avstind ¢, beldgna i ett
cylindriskt métomride vars cen-
trumiinje sammanfailer med refe-
ransaxein.

G

Axiatkastet fir inte Gverstiga 0,1 i ett cylin-
driskt matomrade (vitket som helst) under
ett varvs vridning kring referensaxein D.

- Cirkuldr kasttolerans i obestamd riktning

Toleransomradet ir begransat av
tvd cirklar pd inbordes avstand ¢
i varje koniskt matomride som.
sammanfaller med referensaxein.

Koniskt mitomride

Om inte ndgot annat anges ar
matriktningen vinkeirat mot
ytan,

o

fTor[c]

Kastet i pilens riktning f4r inte Gverstiga 0,1
i ett koniskt matomride {vilket som helst)
under ett varvs vridning kring referensaxsin
C.

Kastet vinkelrdtt mot tangenten till en krékt
yta fir inte Gverstiga 0,1 i ett koniskt mat-
omvrade (vilket som helst) under ett varvs
vridning kring referensaxein C.

-Cirkuldr kasttolerans i bestdmd riktning

Toieransomridet r begransat av tv4 cirklar
pd inbordes avstind ¢ i angiven riktning i

Kastet i den angivna riktningen fir inte dver-
stiga 0,1 i ett koniskt mitomréde {vilket som

coincides with the datum axis.

varje koniskt mitomrade vars centrum- heist) under ett varvs vridning kring referens-
linje sammanfaller med refer | axein C.
Symbol Definition of the tok zone ( d) l Indication and interp { d)
Circular r st tol — axisl
The tolerance zone s fimited at any Cylinder of measurement
radial position by two circles a
distance ¢ apart lying in a cylinder
of measurement, the axis of which 7Tor[d The axial run-out shall not be greater than 0,1 at

any position of measurement during one revolu-
tion about the datum axis D.

Circular run-out tolerance in any direction

The tolerance zone is limited
within_any cone of measurement,
the axis of which coincides with
the datum axis by two circles a
distance ¢ apart.

Cone of measurement

Unless otherwise specified the
measuring direction is normal to
the surface.

The run-out in the direction indicated by the
arow shall not be greater than 0,1 in any cone
of measurement during one revolution about the
datum axis C.

The run-out in the direction perpendicular to the
tangent of a curved surface shall not be greater
than 0,1 in any cone of measurement during one
revolution about the datum axis C.

N sfimad di

Circuiar run-out inasp

The tolerance zone is limited within any cone of
measurement of the specified angle, the axis of
which coincides with the datum axis by two circles
a distance ( apart.

The run-out in the specified direction shaill not
be greater than 0,1 in any cone of measurement
during one revolution about the datum axis C.
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Symbol Definition av toleransomride (fortsittning) I Ritningsexernpel med forklaring (fortsattning)
Totalkasttolerans

- Total radialkasttolerans

Toleransomridet ér begransat av tvd koaxiala

Afmmnn

cylindrar pd inbérdes radiellt avstind ¢, vars
inj faller med referensaxein.

centr j

<

)

Det totala radialkastet fir inte Gverstiga 0,1
i ndgon punkt pd den angivna ytan under
flera varvs vridning kring referenslinjen

A — B med relativ axial réreise meilan yta
och matinstrument. Vid reiativ rérelse skail
antingen matinstrumentet eller arbetsstycket
styras langs en linje som har teoretiskt riktig
form och som befinner sig i riktigt lige i
forhdllande till referensaxein.

~- ~ Total axialkasttolerans

Toleransomrédet 4r begrinsat av tvi paralleila
plan pd inbordes avstidnd ¢ och vinkelrdta mot
referensaxein.

_{_._‘_._.._._.

Det totala axialkastet fir inte Sverstiga 0,1

e i nigon punkt pd den angivna ytan under
flera varvs vridning kring referenslinjen D
med relativ radiell roreise mellan yta och
métinstrument. .Vid relativ rérelse skall an-
tingen matinstr eller arb yck
styras ldngs en linje som har teoretiskt
riktig form och som befinner sig i riktigt
lage i forhallande till referensaxein.

o) juded)

Symbol Definition of the tol zone | fuded} r Indi

and interp

Total run-out tolerance

Total radial run-out tolerance

The tolerance zone is limited by two coaxial
cylinders a distance ¢ apart, the axes of which

The total radial run-out shall not be greater
than 0,1 at any point on the specified surface

coincide with the datum axis.

LY

S

during several revolutions about the datum
axis A-B, and with relative axial movement
between part and measuring instrument. With

Hati the measuring instrument

or the workpiece shall be guided along a line
having the theoretically perfect form of the
contour and being in correct position 1o the
datum axis.

Total axial run-out toierance

The tolerance zone is limited by two parailel
pisnes a distance ¢ apart and perpendicular to
the datum axis.

The total axial run-out shall not be greater than
zlor]0] 0,1 at any point on the specified surface during
several revolutions about the datum axis O

and with relative radial b the
messuring instrument and the part. With
relati the ing instrument

or the workpiece shall be guided aiong a line
having the theoretically perfect form of the
contour and being in cormect position to the
datum axis.




