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system of limits and fl‘t‘S — Part 1 : Bases of tolerances, deviations and fits’ was adopted by the
Bureau of Indian Staridards on the recommendations of the Engineering Standards Sectional
Committee ( LM 01 ) and approval of the Light Mechanical Engineering Division Council.

The standard was originally published in 1959. It was subsequently revised in 1963 taking
assistance from ISO/R 286-1962 ‘I1SO system of limits and fits, general tolerances and
deviations’.

This revision has been made to harmonize the standard with ISO 286-1 : 1988, in the present
revision following have been incorporated:
&) Two additional grades, that is, IT 17 and IT 18.

b) Method of transmitting the information on equipment with limit character such as telex.
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c) Certain additional "tolerance classes.
AY L P ST T A0 mm
u) wirtorm ICILIUlI |Ul BIch up I.U (SR IS AV AR AR R )
e) Deviations requiremecnt of most common shafts and holes such as cd, CD, ef, EF, fg. FG

for sizes up to 10 mm which were earlier being covered in 1S 919 ( Part2) :1979

‘Recommendations for :limits and fits for engineering : Part 2 Fine mechdmsm and
horology”.

1S 2709 : 1982 'Guide for the selection of fits ( first revision )’ and IS 8841:1978
‘Recommendations for iimits and fits for sizes above 3 150 mm up tc 10 000 mm’ are the related
published Indian Standards to this subject.

{ Continued on third cover )



IS 919 (Part 1) : 1993
ISO 286-1; 1988

Indian Standard
1ISO SYSTEM OF LIMITS AND FITS

PART 1 BASES OF TOLERANCES, DEVIATIONS AND FITS

( Second Revision )

0 Introduction

The need for limits and fits for machined workpieces was
brought about mainly by the inherent inaccuracy of manufac-
turing methods, coupled with the fact that “exactness’’ of size
was found to be unnecessary for most workpieces. In order
that function could be satisfied, it was found sufficient to
manufacture a given workpiece so that its size lay within two
permissible limits, i.e. a toierance, this being the variation in
size acceptable in manufacture.

Similarly, where a specific fit condition is required between

mating workpieces, it is necessary to ascribe an allowance,
either positive or negative, to the basic size to achieve the re-
quired clearance or interference, i.e. a “'deviation”.

With developments in industry and international trade, it
became necessary to develop formal systems of limits and fits,
firstly at the industrial level, then at the national level and later
at the international level.

This International Standard therefore gives the internationally
accepted system of limits and fits.

Annexes A and B give the basic formulae and rules necessary
for establishing the system, and examples in the use of the
standard are to be regarded as an integral part of the standard.

Annex C gives a list of equivalent terms used in 1SO 286 and
other international Standards on tolerances.

1 Scope

This part of ISO 286 gives the bases of the ISO system of limits
and fits together with the calculated values of the standard
tolerances and fundamental deviations. These values shall be
taken as authoritative for the application of the system (see also
clause A.1).

This part of 1ISO 286 also gives terms and definitions together
with associated symbols.

1) At present under revision.

2 Field of application

The ISO system of limits and fits provides a system of
tolerances and deviations suitable for plain workpieces.

For simplicity and also because of the importance of cylindrical
workpieces of circular section, only these are referred to ex-
plicitly. It should be clearly understood, however, that the
tolerances and deviations given in this international Standard
equally apply to workpieces of other than circular section.

In particular, the general term “‘hole” or "‘shaft’’ can be taken
as referring to the space contained by {or containing) the two
parallel faces (or tangent planes) of any yorkpiece, such as the
width of a slot or the thickness of a key.

The system also provides for fits between mating cylindrical
features or fits between workpieces having features with
parallel faces, such as the fit between a key and keyway, etc.

NOTE — it should be noted that the system is not intended to provide
fits for workpieces with features having other than simple geometric
forms.

For the purposes of this part of ISO 286, a simple geometric form
consists of a cylindrical surface area or two parallel planes.

3 References

NOTE — See also clause 10.

ISO 1, Standard reference temperature for industrial length
measurements.

ISO 286-2, /SO system of limits and fits — Part 2: Tables of
standard tolerance grades and limit deviations for holes and
shafts.

ISO/R 1938, /SO system of limits and fits — Inspection of plain
workpieces. 1

ISO 8015, Technical drawings — Fundamental tolerancing
principle.
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4 Terms and definitions

For the purposes of this International Standard, the following
terms and definitions apply. It should be noted, however, that
some of the terms are defined in a more restricted sense than in
common usage.

4.1 shaft: A term used, according to convention, to
describe an external feature of a workpiece, including features
which are not cvlindrical (see also clause 2).

4.1.17 basic shaft: Shaft chosen as a basis for a shaft-basis
system of fits (see also 4.11.1).

For the purposes of the ISO system of limits and fits, a shaft the
upper deviation of which is zero.

4.2 hole: A term used, according to convention, to describe
an internal feature of a workpiece, including features which are
not cylindrical (see also ciause 2).

4.2.1 basic hole: Hole chosen as a basis for a hole-basis
system of fits (see also 4.11.2).

For the purposes of the ISO system of limits and fits, a hole the
lower deviation of which is zero.

4.3~ size: A number expressing, in a particular unit, the
numerical value of a linear dimension.

4.3.1 basic size; nominal size: The size from which the
limits of size are derived by the application of the upper and
lower deviations (see figure 1).

NOTE — The basic size can be a whole number or a decimal number,
e.g. 32;15;8,75; 0,5; etc.

4.3.2 actual size: The size of a feature, obtained by
measurement.

4.3.2.1 actual local size: Any individual distance at any
cross-section of a feature, i.e. any size measured between any
two opposite points.

4.3.3 limits of size: The two extreme permissible sizes of a
feature, between which the actual size should lie, the limits of
size being included.

4.3.3.1 maximum limit of size: The greatest permissible
size of a feature (see figure 1).

4.3.3.2 minimum limit of size: The smallest permissible size
of a feature (see figure 1).

4.4 limit system: A system of standardized tolerances and
deviations.

4.5 zero line: In a graphical representation of limits and fits,
the straight line, representing the basic size, to which the devi-
ations and tolerances are referred (see figure 1).

According to convention, the zero line is drawn horizontaily,
with positive deviations shown above and negative deviations
below {see figure 2).
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Zero line (4.5)

Minimum limit

of size (4.3.3.2)
Maximum limit
of size (4.3.3.1)

Basic size (4.3.1)

—l
l)—

<

Figure 1 — Basic size, and maximum and minimum
limits of size

4.6 deviation: The algebraic difference between a size
{actual size, limit of size, etc.) and the corresponding basic size.

NOTE — Symbols for shaft deviations are lower case letters (es, e/ ) and
symbols for hole deviations are upper case letters (ES, El) (see
figure 2).

4.6.1 limit deviations: Upper deviation and lower deviation.

4.6.1.1 upper deviation (ES, es): The algebraic difference
between the maximum limit of size and the corresponding basic
size (see figure 2).

4.6.1.2 lower deviation (El, ei): The algebraic difference
between the minimum limit of size and the corresponding basic
size (see figure 2).

4.6.2 fundamental deviation: For the purposes of the ISO
system of limits and fits, that deviation which defines the
position of the tolerance zone in relation to the zero line (see
figure 2). :

NOTE — This may be either the upper or lower deviation, but, accord-
ing to convention, the fundamental deviation is the one nearest the
zero line.

4.7 size tolerance: The difference between the maximum
limit of size and the minimum limit of size, i.e. the difference
between the upper deviation and the lower deviation.

NOTE — The tolerance is an absolute value without sign.
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Figure 2 — Conventional representation of a
tolerance zone

4.7.1 standard tolerance (IT): For the purposes of the ISO
system of limits and fits, any tolerance belonging to this
system.

NOTE — The letters of the symbol IT stand for “International
Tolerance”” grade.

4.7.2 standard tolerance grades: For the purposes of the
ISO system of limits and fits, a group of tolerances {e.g. 1T7),
considered as corresponding to the same level of accuracy for
all basic sizes.

4.7.3 tolerance zone: In a graphical representation of
tolerances, the zone, contained between two lines representing
the maximum and minimum limits of size, defined by the
magnitude of the tolerance and its position relative to the zero
line (see figure 2).

4.7.4 tolerance class: The term used for a combination of
fundamental deviation and a tolerance grade, e.g. h9, D13, etc.

4.7.5 standard tolerance factor (i, I): For the purposes of
the ISO system of limits and fits, a factor which is a function of
the basic size, and which is used as a basis for the determi-
nation of the standard tolerances of the system.

NOTES

1 The standard tolerance factor i is applied to basic sizes less than or
equal to 500 mm.

2 The standard tolerance factor / is applied to basic sizes greater than
500 mm.

4.8 clearance: The positive difference between the sizes of
the hole and the shaft, before assembly, when the diameter of
the shaft is smaller than the diameter of the hole (see figure 3).

IS 919 (Part 1) : 1993
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Clearance {4.8)

/

Figure 3 — Clearance

4.8.1 minimum clearance: In a clearance fit, the positive
difference between the minimum limit of size of the hole and
the maximum limit of size of the shaft (see figure 4).

4.8.2 maximum clearance: In a clearance or transition fit,
the positive difference between the maximum limit of size of
the hole and the minimum limit of size of the shaft (see
figures 4 and 5).

4.9 interference: The negative difference between the sizes
of the hole and the shaft, before assembly, when the diameter
of the shaft is larger than the diameter of the hole (see
figure 6).

4.9.1 minimum interference: In an interference fit, the
negative difference, before assembly, between the maximum
limit of size of the hole and the minimum limit of size of the
shaft (see figure 7).
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Minimum clearance (4.8.1)

N

Maximum clearance (4.8.2)

Figure 4 — Clearance fit
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Figure 5 — Transition fit

Interference (4.9)
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Figure 6 — Interference

4.9.2 maximum interference: In an interference or tran-
sition fit, the negative difference, before assembly, between
the minimum limit of size of the hole and the maximum limit of
size of the shaft (see figures 5 and 7).

4.10 fit: The relationship resulting from the difference,
before assembly, between the sizes of the two features (the
hole and the shaft) which are to be assembled.

NOTE — The two mating parts of a fit have a common basic size.

Maximum Minimum
interference interference
(4.9.2) (4.9.1)

NN

o
Y

e

Figure 7 — Interference fit

4.10.1 clearance fit: A fit that always provides a clearance
between the hole and shaft when assembled, i.e. the minimum
size of the hole is either greater than or, in the extreme case,
equal to the maximum size of the shaft {see figure 8).

Hole Hole

0 V0 v

Shaft

Figure 8 — Schematic representation of clearance fits

4.10.2 interference fit: A fit which everywhere provides an
interferer. e betweeh the hole and shaft when assembied, i.e.
the maximum size of the hole is either smaller than or, in the ex-
treme case, equal to the minimum size of the shaft (see
figure 9).

Shaft

A V] e

Hole Hole

Figure 9 — Schematic representation of interference fits



4.10.3 transition fit: A fit which may provide either a
clearance or an interference between the hole and shaft when
assembled, depending on the actual sizes of the hole and shaft,
i.e. the tolerance zones of the hole and the shaft overlap com-
pletely or in part (see figure 10}.

Shaft
Hole
1 / Zero line
ft
Shaft Sha

Figure 10 — Schematic representation of transition fits

4.10.4 variation of a fit: The arithmetic sum of the
tolerances of the twn features comprising the fit.

NOTE — The variation of a fit is an absolute value without sign.

4.11 fit system: A system of fits comprising shafts and
holes belonging to a limit system.

4.11.1 shaft-basis system of fits: A system of fits in which
the required clearances or interferences are obtained by
associating holes of various tolerance classes with shafts of a
single tolerance class.

For the purposes of the ISO system of limits and fits, a system
of fits in which the maximum limit of size of the shaft is

identical to the basic size, i.e. the upper deviation is zero (see
figure 11).

]
a1
S NNA\\N

WANNN

Shaft “h"

AUZRZY

217

— Basic size {4.3.1)

NOTES

1 The horizontal continuous lines represent the fundamental devi-
ations for holes or shafts.

2 The dashed lines represent the other limits and show the possibiiity
of different combinations between holes and shafts, related to their
grade of tolerance (e.g. G7/h4, H6/h4, M5/h4).

Figure 11 — Shaft-basis system of fits
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4.11.2 hole-basis system of fits: A system of fits in which
the required clearances or interferences are obtained by
associating shafts of various tolerance classes with holes of a
single toierance class.

For the purposes of the ISO system of limits and fits, a system

of fits in which the minimum limit of size of the hole is identical
to the basic size, i.e. the lower deviation is zero (see figure 12).

L
e o

I N

NN
| NN

I,

Basic size (4.3.1)

NOTES

1 The horizontal continuous lines represent the fundamental devi-
ations for holes or sharts.

2 The dashed lines represent the other limits and show the possibility

of different combinations between holes and shafts, related to their
grade of tolerance (e.g. H6/h6, H6/js5, H6/p4).

Figure 12 — Hole-basis system of fits

4.12 maximum material limit (MML): The designation
applied to that of the two limits of size which corresponds to
the maximum material size for the feature, i.e.

— the maximum (upper) limit of size for an external
feature (shaft),

— the minimum (iower) limit of size for an internal feature
(hole).

NOTE — Previousty called ‘GO limit".
4.13 least material limit (LML) : The designation applied to
that of the two limits of size which corresponds to the minimum

material size for the feature, i.e.

— the minimum (lower) limit of size for an external feature
(shaft),

— the maximum (upper) limit of size for an internal feature
{hole).

NOTE — Previously called “NOT GO limit”’.
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5 Symbols, designation and interpretation
of tolerances, deviations and fits

5.1 Symbols

5.1.1 Standard tolerance grades

The standard tolerance grades are designated by the letters IT
followed by a number, e.g. IT7. When the tolerance grade is
associated with (a). letter(s) representing a fundamental
deviation to form a tolerance class, the letters IT are omitted,
e.g. h7.

NOTE — The ISO system provides for a total of 20 standard tolerance
grades of which grades IT1 to IT18 are in general use and are given in
the main body of the standard. Grades ITO and 1701, which are not in
general use, are given in annex A for information purposes.

5.1.2 Deviations

5.1.2.1 Position of tolerance zone

The position of the tolerance zone with respect to the zero line,
which is a function of the basic size, is designated by (an) upper
case letter(s) for holes (A . . . ZC) or (a) lower case letter(s} for
shafts (a . . . zc) (see figures 13 and 14).

NOTE — To avoid confusion, the following letters are not used:

Li;L1;0,0;,Q,q; W, w.

5.1.2.2 Upper deviations

The upper deviations are designated by the letters “ES* for
holes and the letters “es” for shafts.

5.1.2.3 Lower deviations
The lower deviations are designated by the letters “EI" for

holes and the letters “ei’’ for shafts.

5.2 Designation

5.2.1 Tolerance class
A tolerance class shall be designated by the letter(s) represent-

ing the fundamental deviation followed by the number
representing the standard tolerance grade.

Examples :

H7 {holes)
h7 (shafts)

5.2.2 Toleranced size

A toleranced size shall be designated by the basic size followed
by the designation of the required tolerance class, or the ex-
plicit deviations.

Examples :

32H7
80js15
10096

~0,012
100 /034

ATTENTION — in order to distinguish between holes and
shafts when transmitting information on equipment with
limited character sets, such as telex, the designation shall be
prefixed by the following letters:

— Hor h for holes;

— S or s for shafts.

Examples:

50H5 becomes H50H5 or hB0h5
50h6 becomes SH0H6 or s50h6

This method of designation shall- not be used on
drawings.

5.23 Fit

A fit requirement between mating features shall be designated
by

a) the common basic size;
b) the tolerance class symbol for the hole;

c) the tolerance class symbol for the shaft.
Examples :

H7
52H7/g6 or 52 —
g6

ATTENTION — In order to distinguish between the hole and
the shaft when transmitting information on equipment with
limited character sets, such as telex, the designation shall be
prefixed by the following letters :

— Horh for holes;
— S or s for shafts;
— and the basic size repeated.
Examples :
52H7/g6 becomes H52H7/S52G6 or h52h7/s52g6
This method of designation shall not be use¢ on

drawings.

5.3 Interpretation of a toleranced size

5.3.1 Tolerance indication in accordance with ISO 8015

The tolerances for workpieces manufactured to drawings
marked with the notation, Tolerancing 1SO 8015, shall be
interpreted as indicated in 5.3.1.1 and 5.3.1.2.
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NOTES
1 According to convention, the fundamental deviation is the one defining the nearest limit to the zero line.

2 For details concerning fundamental deviations for J/j, K/k, M/m and N/n, see figure 14.

Figure 13 — Schematic representation of the positions of fundamental deviations
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5.3.1.1 Linear size tolerances

A linear size tolerance controls only.the actual local sizes {two-
point measurements) of a feature, but not its form deviations
(for example circularity and straightness deviations of a cylin-
drical feature or fiatness deviations of parallel surfaces). There
is no control of the geometrical interrelationship of individual
features by the size tolerances. (For further information, see
1ISO/R 1938 and I1SO 8015.)

5.3.1.2 Envelope requirement

Single features, whether a cylinder, or established by two
parallel planes, having the function of a fit between mating
parts, are indicated on the drawing by the symbol @ in ad-
dition to the dimension and tolerance. This indicates a mutual
dependence of size and form which requires that the envelope
of perfect form for the feature at maximum material size shall
not be violated. (For further information, see ISO/R 1938 and
ISO 8015.)

NOTE — Some national standards (which should be referred to on the
drawing) specify that the envelope requirement for single features is
the norm and therefore this is not indicated separately on the drawing.

5.3.2 Tolerance indication not in accordance with
1SO 8015

The tolerances for workpieces manufactured to drawings
which do not have the notation, Tolerancing 1SO 8015, shall
be interpreted in the following ways within the stipulated
length:

a} For holes

The diameter of the largest perfect imaginary cylinder,
which can be inscribed within the hole so that it just con-
tacts the highest points of the surface, should not be smaller
than the maximum material limit of size. The maximum
diameter at any position in the hole shall not exceed the
least material limit of size.

b) For shafts

The diameter of the smallest perfect imaginary cylinder,
which can be circumscribed about the shaft so that it just
contacts the highest points of the surface, should not be
larger than the maximum material limit of size. The mini-
mum diameter at any position on the shaft shall be not less
than the least material limit of size.

The interpretations given in a} and b) mean that if a workpiece
is everywhere at its maximum material limit, that workpiece
should be perfectly round and straight, i.e. a perfect cylinder.

Unless otherwise specified, and subject to the above require-
ments, departures from a perfect cylinder may reach the full
value of the diameter tolerance specified. For further informa-
tion, see 1ISO/R 1938.

NOTE - In special cases, the maximum form deviations permitted by
the interpretations given in a) and b) may be too large to allow satisfac-
tory functioning of the assembled parts: in such cases, separate
tolerances should be given for the form, e.g. separate tolerances on
circularity and/or straightness (see ISO 1101).
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6 Graphical representation

The major terms and definitions given in clause 4 are illustrated
in figure 15.

In practice, a schematic diagram such as that shown in
figure 16 is used for simplicity. In this diagram, the axis of the
workpiece, which is not shown in the figure, according to con-
vention always lies below the diagram.

In the example illustrated, the two deviations of the hole are
positive and those of the shaft are negative.

Upper deviation (4.6.1.1) —

Lower deviation (4.6.1.2) —

Hole {4.2)

-Size tolerance (4.7)

Size tolerance (4.7)

i’
W

AN 14 | 4

O

Shaft (4.1}

7

Minimum limit of size (4.3.3.2)

Maximum limit of size {4.3.3.1)

Basic size (4.3.1)

Figure 15 — Graphical representation

Deviations, pm
o

Figure 16 — Simplified schematic diagrem
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7 Reference temperature

The temperature at which the dimensions of the ISO system of
limits and fits are specified is 20 °C {see ISO 1).

8 Standard tolerances for basic sizes up to
3 150 mm

8.1 Basis of the system

The bases for calculating the standard tolerances are given in
annex A.

8.2 Values of standard tolerance grades {IT)

Values of standard tolerance grades IT1 to 1T18 inclusive are
given in table 1. These values are to be taken as authoritative
for the application of the system.

NOTE — Values for standard tolerance grades IT0 and ITO1 are given in
annex A.

.

9 Fundamental deviations for basic sizes up
to 3 150 mm

9.1 Fundamental deviations for shafts
[except deviation js (see 9.3)]

The fundamental deviations for shafts and their respective sign
{+ or —) are shown in figure 17. Values for the fundamental
deviations are given in table 2.

The upper deviation (es) and lower deviation (e/) are estab-

lished from the fundamental deviation and the standard
tolerance grade (IT) as shown in figure 17.

Deviations a to h Deviations k to zc

AN

: es
Zero line IEI
o A ~y
es |
el
es = negative { —) funda- ei = positive (+) funda-

mental deviation mental deviation

ei = e — IT es=¢el + IT

Figure 17 — Deviations for shafts

10

9.2 Fundamental deviations for holes
[except deviation JS (see 9.3)]

The fundamental deviations for holes and their respective sign.
{+ or —) are shown in figure 18. Values for the fundamental
deviations are given in table 3.

The upper deviation (ES) and lower deviation (EI) are
established from the fundamental deviation and the standard
tolerance grade {IT) as shown in figure 18.

Deviations Ato H Deviations K to ZC
{(not valid for tolerance grades

less than or equal to IT8

/ of deviation K and tolerance
class M8)
l S
E/ E Zero line

ES
El

EI = positive (+) funda-
mental deviation

ES = negative (—) funda-
mental deviation

ES = El + (T El = ES - IT

Figure 18 — Deviations for holes

9.3 Fundamental deviations js and JS
{see figure 19)

The information given in 9.1 and 9.2 does not apply to fun-
damental deviations js and JS, which are a symmetrical
distribution of the standard tolerance grade about the zero line,
i.e. forjs:

es ‘-121 l‘ES
= N\ H77
o NN 4 Y2

Shaft Hole

|
2

—

Figure 19 — Deviations js and JS
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9.4 Fundamental deviations j and J

The information given in 9.1 to 9.3 does not apply to fundamental deviations j and J, which are, for the most part, asymmetrical distributions
of the standard tolerance grade about the zero line (see ISO 286-2, tables 8 and 24).

Table 1 — Numerical values of standard tolerance grades IT for basic sizes up to 3 150 mm !

Standard tolerance grades

Basic size
mm |T12)lIT22‘l |T32'l |T42)| |T521 IT6 1 IT7 | IT8 \ IT9 L'“ll I | 1112 | IT13i|T143’|IT153M163)1|T173’iIT183'
Up to Tolerances
Above | and in-
cluding um mm
- 33| 08| 1,2| 2 3 4 10 14| 25| 40 60 0,1 [ 014 | 025 | 04 0.6 | 1 1,4
6 1 15| 25 4 5 12 18 30| 48 75| 012 018] 03 | 048] 0,75] 1.2 1,8
10 1 15| 25 4 6 5| 2} 36 | 58 90| 0,15 | 0,22 | 0,36 | 058 | 09 | 15 B 2.2
10 18 12| 2 3 5 8 1 18| 271 43| 70! 110|018 | 0,27 | 043 | 0,7 1,1 18 | 2.7
18 30 15| 25 6 ] 13 21 33| 52| 8 | 130/ 021 ;033 052! 0841 13 | 2.1 3.3
30 50 15| 25 7 1 16 | 25| 39| 62| 100 | 160|025 0,39 | 062 | 1 16 | 25 | 39
8 13 19| 30| 46| 74 120 190| 03 | 046 | 0,74 | 1.2 19 | 3 4,6

80 120 2,5 10 15 22 35 54 87 | 140 201 035 054 ) 087 | 14 2,2 3,6 5,4
120 180 35 12 18 25 40 63 | 100 | 160 250 | 0,4 0,63 | 1 1,6_‘ 2,5 4 6,3

4
5

180 250 45 7 10 14 20 29 46 72 115 185 29| 046 { 0,72 | 1,15 1.85 29 4,6 7,2
8
9

4
4
50 80 2 3 5
6
8

250 315 6 A2 16 23 32 52 81 130 | 210 3201 052 | 0,81 | 1,3 2.1 3,2 5,2 8,1
315 400 7 13 18 25 36 57 89 | 140 | 230 360} 057 | 089 | 14 2,3 3,6 57 8,9

400 | 500 8 |10 |15 2 | 27 40 | 63| 97 | 155 | 2650 | 400! 0,63 | 0,97 | 1,55 | 2,6 4 63 | 97
500 | 6302/ 9 11 16 22 32 44 70 | 110 | 175 | 280 | 440 0,7 | 11 1,75 | 2,8 4,4 7 11
630 | 8002 | 10 13 18 25 36 50 80 | 125 | 200 | 320 | 500| 0,8 | 1,25 | 2 3,2 5 8 12,5
800 | 10002 | 11 15 21 28 40 56 90 | 140 | 230 { 360 | 560| 09 {14 | 23 36 5,6 9 14

1000 | 12502 | 13 18 | 24 33 | 47 66 | 105 | 165 | 260 | 420 | 660 1,05 | 1,65 | 2,6 | 4,2 6,6 | 105 | 165
[ 1250 {16002 [ 15 | 21 29 39 | 55 78 | 125 | 195 | 310 | 500 | 780 1,25 | 1,95 | 3,1 5 78 | 125 | 195
1600 120002 |18 |25 | 35 46 | 65 92 | 150 | 230 | 370 | 600 | 920|156 |23 {37 | 6 9,2 |15 23
2000 | 25002 | 22 30 41 55 78 | 110 | 175 | 280 | 440 | 700 | 1100 1,75 | 2.8 | 4,4 | 7 1 17,5 | 28
2500 | 315020126 | 36 | 50 68 | 96 | 135 | 210 | 330 | 540 | 860 | 1350 | 2,1 |33 | 54 | 86 | 135 |21 33

1) Values for standard tolerance grades 1TO1 and ITO for basic sizes less than or equal to 500 mm are given in annex A, table 5.
2) Values for standard tolerance grades IT1 to IT5 (incl.) for basic sizes over 500 mm are included for experimental use.

3) Standard tolerance grades iT14 to 1T18 (incl.) shall not be used for basic sizes less than or equal to 1 mm.

11
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Table 2 — Numerical values of the

Fundamental
Basic size Upper deviation es
mm ITS
All standard tolerance grades and | IT7 | IT8
Up to IT6é
Above and in-
cluding al b1 c cd d e ef f fg g h is2 i
- 30|~ 270 -140 | -60| -3¢ | —-20] -14| ~10| - 6| -4 -2 0 - 2| -4 -6
3 6 |- 270 -140 | - 70| -46 | - 30| -20| —-14 | - 10| -6 -4 0 - 2| -4
6 10 |- 280 —-150 | — 80 | -5 | — 40! — 25| —-18 | - 13| -8 -5 0 - 21 -5
10 14
- 290 ~-150 | — 95 -850 | — 32 - 16 -6 0 -~ 3| -6
14 18
18 24
— 300 -160 | —110- - 65| — 40 - 20 -7 0 - 4] -8
24 3¢
30 4 |- 310 -170 | -120
- 8 | - 50 - 25 -9 0 - 5] ~10
40 50 |- 320| —180 | —130
50 65 |- 340| —190 | —140.
-100 | — 60 - 30 -10 0 -7 -12
65 80 |- 360| —200 | —150
80 100 |- 380| —220 | —170
-120 | - 72 - 36 -12 0 - 9| -15
100 120 |- 410| —240 | 180
120 140 |- 460 —260 | —200 é
140 160 |- 520| -280 | —210 ~145 | — 85 - 43 -14 | 0 3 -111] -18
160 180 |- 580] -310 | -230 E
180 200 |- 660| —340 | -240 E
200 225 |- 740| -380 | —260 -170 | -100 - 50 -15 0 = -13 | =21
225 250 |- 820] —420 | -280 =
250 280 |- 920] -480 | —-300 =
-190 | —110 - 56 -17 0 © -16 | -26
280 315 | -1050] —540 | -330 B
315 355 [-1200| —600 | —360 3
-210 | -125 - 62 -18 0 - -18 | -28
355 400 |-1350| —680 | —400 el
400 450 | -1500] —760 | —440 +
-230 | -135 - 68 -20 0 -20 | -32
450 500 | -1650| —840 | —480 I
(%)
500 560 ; 5
—-260 | —145 - 78 -22 0 e
560 630 X
630 710 A
-290 | -160 - 80 —-24 0
710 800
800 900
-320 | -170 - 86 -26 0
900 1000
1 000 1120
-350 | —195 - 98 -2 0
1120 1 250
1250 1 400
-390 | -220 -110 - 30 0
1400 1 600
1600 1 800
~430 | -240 ~120 -32 0
1 800 2000
2 000 2 240
—-480 | -260 -130 -34 0
2240 2 500
2 500 2 800
-520 | —290 —145 -38 0
2 800 3150

1) Fundamental deviations a and b shall not be used for basic sizes less than or equal to 1 mm.
2) For tolerance classes js7 to js11, if the IT value number, n, is an odd number, this may be rounded to the even number immediatety below, so that the

. N : ITn . .
resulting deviations, i.e. + — , can be expressed in whole micrometres.
2

12
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fundamental .deviations of shafts

Fundamental deviation values in micrometres

deviation values
Lower deviation e/
iT4 Up to IT3
to {incl.) and All standard tolerance grades
IT7 above IT7
k m n p r s t u v X y z za zb zc
0 0 2 41+ 6 10 14 18 + 20 + 26+ 32+ 40|+ 60
+1 0 + 4|+ 8|+ 12|+ 15]+ 19 + 2 + 28 + 3|+ 42+ 50|+ 80
J1 0 + 6|+ 10|+ 15|+ 19|+ 23 + 28 + 34 + 421+ B2+ 671+ 97
+ 40 + 5+ 64+ 90|+ 130
+1 0 + 7|+ 121+ 18|+ 231+ 28 + .33
+ 39| + 45 + 60|+ 77|+ 108+ 150
+ 41|+ 47| +54|+ 63|+ 73+ 98 )+ 136|+ 188
+2 0 + 8|+ 15|+ 22|+ 28|+ 35
+ 41|+ 48)+5|+64]+ 75+ 38|+ 18|+ 160 |+ 218
+ 48|+ 60} + 68|+ 8+ 94(+ 112|+ 148 | + 200 | + 274
+2 0 + 9|+ 17|+ 26|+ 34|+ 43—
+ 54|+ 70'+8|+97;+ M4l+ 136+ 180 |+ 242 | + 325
+ 41+ 53|+ 66)+ 87! +102| 4122+ 1441+ 172 |+ 226 |+ 300 |+ 405
+2 0 +11 |+ 20 | + 32
+ 431+ B3|+ 751+ 102} +120| +146}{+ 174 |+ 210 | + 274 | + 360 [ + 480
+ 51+ 71|+ 91|+ 124 | +146 | +178 { + 214 [+ 258 | + 335 |+ 445 ) + 585
+3 0 L +13 )+ 23 | + 37
+ 54|+ 79|+ 104 |+ 144 | +172 | +210 | + 264 |+ 310 | + 400 | + 525 | + 690
+ 63|+ 921+ 122 |+ 170 | +202 | +248 | + 300 |+ 365 |+ 470 | + 620 | + 800
+3 0 +15 1+ 27 |+ 43| + 656 |+ 100+ 138 |+ 190 | +228{ +280 | + 340 |+ 415+ 535 | + 700 | + 900
N + 68|+ 108 |+ 146 |+ 210 | +252 | +310 | + 380 |+ 465 |+ 600 |+ 780 | +1000
+ 771+ 12|+ 166+ 236 | +284 | +350 | + 425 |+ 520 |+ 670 | + 880 | +1 150
+4 0 +17 !+ 31|+ 50 +8 + 130+ 18+ 258) +310| +385 | + 470 |+ 575 |+ 740 | + 960 | +1250
+ 841+ 140 |+ 196 |+ 284 +340| +425 | + 520 |+ 640 { + 820 | +1050 | +1 350
+ 94+ 158 |+ 218 + 315} +385| +475 [ + 580 \ + 710 |+ 920} +1200 | +1550
+4 0 +20 | + 34 | + 56
+ 98 | + 170J+ 240 | + 350 | +425 | +526 | + 650 '+ 790 | +1000 | +1300 | +1 700
. +108 | + 190 | + 268 | + 390 | +475| +590 | + 730 | + 900 | +1150 | +1 500 | +1 800
+4 0 +21 ) + 37 | + 62
+114 | + 2081 + 294 | + 435 | +530 | +660 | + 820 { +1000 { +1300 | +1650 | +2 100
+126 |+ 232+ 330 |+ 490 | +595 | +740 | + 920 | +1100 | +1450 | +1850 | +2 400
+5 0 +23 |+ 40 | + 68
+132 |+ 252+ 360 |+ 540 | +660 | +820 | +1000 | +1250 | +1600 | +2 100 | +2 600
+160 [ + 280 { + 400 + 600
0 0 +26 | + 44| + 78
+155 | + 310 | + 450 | + 660
+175 | + 340 | + 500 | + 740
0 0 +30 | + 50 | + 88
+185 | + 380 | + 560 | + 840
+210 | + 430 | + 620 | + 940
4] 0 +34 | + 56 | +100
+220 | + 470 | + 680 | +1050
+260 | + 620} + 780} +1150
0 0 +40 | + 66 | +120
+260 | + 580 | + 840 | +1 300
+300 | + 640 | + 960 | +1450
0 0 +48 | + 78 | +140 :
+330 |+ 720 | +1050 | +1600
+370 | + 820 | +1200{ +1850
0 0 +58 | + 92 | +170
+400 { + 920 { +1350 | +2 000
+440 | +1000 | +1500 | +2 300
0 0 +68 | +110 | +195
+460 | +1100 | +1650 | +2 500
+550 | +1250 | +1900 | +2900
0 0 +76 | +135 | +240
+580 | +1400 | +2 100 | +3 200

13
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Table 3 — Numerical values of the

Fundamental deviation
Basic size Lower deviation £/ L
T _ -
mm Up to Above Up to Above(
F—————————— All standard tolerance grades IT6 [ IT7 [ IT8 | IT8 178 178 T8
Up to {incl.) fincl.)
Above | and in- -
cluding | Al | BD C |cD| D E |EF| F |[FG| G |H| Js2 J K3 M3 4
- 3NB |+ 270| +140 | + 60 | +34 20|+ 14+10|+ 6| +4 2|0 + 2|+ 4]+86]| 0 0 -2 -2 |
3 6 270 +140 | + 70 | +48 30|+ 20| +14| + 10| +6 4|0 + 5|+ 6({+10 ~4+4] - a
) 10 280{ +150 | + 80 | +56 4|+ 25 +18] + 13| +8 50 + 51+ 81 +12 - 6+4) -6 L
0 | 14 N — ] ]
+ 290! +150 | + 95 + 50 | + 32 + 16 + 610 + 61 +10]1+151 -1+ 4 - 7+4 - 7
14 18
18 24 B
+ 300§ +160 { +110 + 65| + 40 + 20 + 7{0 + 8| +12|+20f{ -2+ 4 - 8+ 4 - 8
24 30 L —
0 40 1+ 3% +170 | +a20° R i
+ 80 [ + 50 + 25 + 9|0 +10 [ +141+24| -2+ 4 - 9+4 -9
40 50 + 320] +180 | +130 L
65 + +1 +140
50 340 % +100 | + 60 + 30 +101 0 +13)+181+28) -2+ 4 —-n+al -
65 80 + 360 | +200 | +150 L I -
80 100 + +220 | +170
380 +120 | + 72 + 36 +127 0 +16 | +22 | +341 -3+ 4 —13+4 -13
100 120 + 410 | +240 | +180 5 L
120 | 140 |+ 460] +260 | +200 R
140 160 + 520 | +280 | +210 +145 | + 85 + 43 +14 0 2 +181+26 | +41{ -3+ A4 —-15+4 - 15
0 [
160 180 + 580 | +310 | +230 - 2 i B
180 200 + 660 | +340 | +240 :
200 225 + 740 | +380 | +260 +170 | +100 + 50 +15) 0O ‘; +221+30)+47 -4+ 4 -17+4 -17
25 | 250 + 820 ] +420 | +280 f) L B
+ + -
250 20 *+ 920 +480 | +300 +190 | +110 + 56 +171 0 S lamly3el+55] —d+a ~20+41 -20
280 315 +1080-| +540 | +330 2
1 1 ¥ + < B
315 | 3% +1200 | +600 | +360 +210 | +125 + 62 +18) 0] 3 ]+29(+39!+60| 4424 —21+4f -21
355 400 +1350| +680 | +400 sl
400 450 +1500| +760 | +440 ':‘N Vyi B
+230 | +135 + 68 +20( 0 +H +33|+43|+66) -5+ 4 -283+ 4 -23
450 500 +1650 | +840 | +480
500 | 560 1 !
+260 | +145 + 76 +22( 0 2 0 -26
560 630 | 31 —
2 g
3?2 . 803 +290 | +160 + 80 +#l0) 3 0 -30
_ |
I =
800 900 +320 [ +170 + 86 +26( 0 0 -
900 1000 P
1 1
1?(2)3 1222 +350 | +195 + 98 +28| 0 0 -40
250 1400 — B
1
! +390 | +220 +110 +30] 0 0 -48
1400 |1600 1
; .
600 1800 +430 | +240 +120 +32| 0 0 —-58
1800 |2000
2000|2240 +480 | +260 +130 +34l 0 0 -68
2240 (2500
] _
2
50 |2800 +520 | +290 +145 +381 0 0 -76
2800 |3150

1) Fundamental deviations A and B shall not be used for basic sizes less than or equal to 1 mm.
2} For tolerance classes JS7 to JS11, if the IT value number, #, is an odd nurﬁber, this may be rounded to the even number immediately below, so that the

. L . ITn . .
resulting deviations, i.e. & T can be expressed in whole micrometres.

3) For determining the values K, M and N for standard tolerance grades up to IT8 (incl.) and deviations P to ZC for standard tolerance grades up io iT7
{incl.), take the A values from the columns on the right.

14
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Fundamental deviation values in micrometres

values
L Values for 4
Upper deviation £S
Up to Above Up to
T8 IT8 177 Standard tolerance grades above IT7 Standard tolerance
{incl.) {incl.} grades
N35) PtozC3| P R S T u v X Y z ZA zB zc prsfimairsiiTel1T7{IT8
- 4 -4 - 6| -10}- 14 - 18 - 20 - 26|- 32|- 4 |- 6010 0 0 0 0 0
- 8+4 0 - 12(-15]|- 19 - 23 - 28 - 3B[- 42)1- s0|- 8}l 15 1 3 4 6
-10+4 0 -1 |-19]- 23 - 28 - 34 - 42|~ 82|- 67({- 97|1 m 2 3 6| 7
40 - bBO|- 64 |- 90|- 130
-12+4 0 - 18y -23 |- 28 - 33 1 2 3 3 7 9
- 39| - 45 - 60|~ 77)- 108{- 150
- M| - 47| -54 |- 63|- 73|~ 98|- 136|- 188
~-15+4 ] -2(-28}- 35 1512 3 4 8 12
- M| - 48] -55|-64|- 75/ - 8- 18- 160 |- 218
- 48{- 60| -68| -8 |- 94|- M2|- 148|- 200 |- 274
-17+4 0 - 26| - 34 |- —— +—— 1513 4 5 9 {14
| - 54| - T0; -8 -971- 14|~ 136 |- 180 |- 242 L 325 )
) - 41 |- B3|- 66|~ 87| -102| -122 |- 144|- 172 |- 226~ 300 |- 405
-20+ 4 0 - 32 2 3 5 61 N 16
< - 431~ B9l- 781~ 1021 -120} —146 | - 174 - 210 F 274 p 360 | -~ 480
E - 51 |- 71— 91| - 124| -146 | -178 | - 214 258 |- 335 |-~ 445 |- 585
-23+4 0 o - 37 — 2 4 5 713119
o - 54 |- 79|~ 104}- 144 -172 | -210 | - 254 310 |- 400 |- 525)- 690
g - 63 |- 92|- 122|- 170| -202 | -248 | - 300 |- 365 |- 470 |- 620 - 800
~27+4 0 2 ~ 43| - 65 [~ 100|- 134|- 190| —228 —2307340—415*535‘70079'1{3 4 {6l 7115023
,': - 68 |- 108 -~ 146|- 210 -252 | —-310 { - 380 | —~ 465 |- 600 |- 780 -1 000 )
o - 77 |- 122|- 166| - 236| ~284 | —350 |~ 425|- 520 - 670|—- 880 -1150 —T )
-31+4 0 _8 - 50| -8 - 130|- 18|~ 258] -310} -385 |- 470 |- 575|- 740 |- 960 |-1250] 3 4 6 9| 17 |26
@©
_l @ - 84 |~ 140 |- 196| - 284 | -340 | —425 |- 520 |- 640 |-~ 820 {-1050 | 1350
el
- 94 |- 158 |~- 218| - 315| -385 | ~475 |- 580 | - 710 |- 920 (-1200) -1 550
~38+4] 0 R v 4 (4 | 7] 9202
® - 98 |- 170|~ 240| - 350| -425 | —-525 |~ 650 |- 790 | -1 000 [—-1300]{-1700 B B
g ~108 |- 190~ 268] - 390 -475 | -590 | - 730 { - 900 |-1150{—1500 | —1900
-37+ 4 0 o© - 62 4 5 7 M 21| 3
;g ~114 |- 208|- 294| - 435| -530 | —660 | -~ 820 |—-1000|-1300|-1650|—2100
ht —126 |- 2327 - 330)— 490| -595 | —740 |~ 920 | -1100|-1450 | - 1850 | -2 400
—40 + 4 0 b - 68 5 5 7 131 23 {34
o —-132 |- 252 |~ 360| - 540 ~-660 [ —820 [ ~1000|-1250 [ —-1600{—2100 | -2 600 J N
g ~150 |- 2801 - 400 (- 600
- 44 > - 78 ]
T e et - :
- 50 ® - 88
P -185 |- 380 |- 560| - 840 l
5 —
= -210 |- 430 |- 620~ 940
- 5 3 -100
—220 |- 470 |- 680| —1050
-250 |- 520 |~ 7801 -1
- 66 -120 0 1_50
—260 [~ 580 |- 840| -1300
~300 |- 640 - 960 | —1450
- 78 - 140
-330 |- 720 | -1050] —1600
-370 |- 820 -1200] -1 850
- 92 -170
—-400 |~ 920{-1350| -2000
—-440 | ~-1000 | -1 -2
-110 -195 500 300
—460 | ~1100 | —1650| —2500
~550 | -1250 | -1900] -2
-135 -~ 240 900
-580 | -1400| -2 100} -3 200
3) (concl.) Examples :
K7 in the range 18 t0 30 mm: 4 = 8 pm, therefore ES = ~2 + 8 = +6 um
$6 in the range 18 to 30 mm: A4 = 4 um, therefore ES = —35 + 4 = —31 pm
4) Special cases: for tolerance class M6 in the range from 250 to 315 mm, £S = —9 um (instead of — 11 um).

5) Fundamental deviation N for standard tolerance grades above IT8 shall not be used for basic sizes less than or equal to 1 mm.
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10 Bibliography

The following International Standards on tolerancing and
tolerance systems will be useful with regard to the application
of this part of 1SO 286:

1SO 406, Technical drawings — Linear and angular toler-
ances — Indications on drawings.

ISO 1101, Technical drawings — Geometrical tolerancing —
Tolerancing of form, orientation, location and run-out —
Generalities, definitions, symbols, indications on drawings.

1SO 1829, Selection of tolerance zones for general purposes.

1) At present at the stage of draft. {Revision, in part, of ISO 2768 : 1973.}

1ISO 1947, System of cone tolerances for conical workpieces
from C = 1:3to1:500 and lengths from 6 to 630 mm.

ISO 2692, Technical drawings — Geometrical tolerancing —
Maximum material principle.

ISO 2768-1, General tolerances for dimensions without
tolerance indications — Part 1: Tolerances for linear and
angular dimensions. )

ISO 5166, System of cone fits for cones from C = 1:3 to
1:500, /engths from 6 to 630,mm and diameters up to
500 mm.
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Annex A

Bases of the ISO system of limits and fits

(This annex forms an integral part of the standard.)

A.1 General

This annex gives the bases of the 1SO system of limits and fits.
The data are given primarily so that values can be calculated for
fundamental deviations, which may be required in very special
circumstances and which are not given in the tables, and also
so that a more complete understanding of the system is
provided.

It is once more emphasized that the tabulated values in either
this part of 1SQ 286 or ISO 286-2, for standard tolerances and
fundamental deviaticns, are definitive, and shall be used when
applying the system.

A.2 Basic size steps

For convenience, the standard tolerances and fundamental
deviations are not calculated individually for each separate
basic size, but for steps of the basic size as given in table 4.
These steps are grouped into main steps and intermediate
steps. The intermediate steps are only used in certain cases for
calculating standard tolerances and fundamental deviations
ato ¢ and r to zc for shafts, and A to C and R to ZC for
holes.

The values of the standard tolerances and fundamental devi-
ations for each basic size step are calculated from the

Table 4 — Basic size steps

Values in millimetres

Values in millimetres

.. . b} Basic sizes above 500 mm up to
al Basic sizes up to 500 mm (incl.) 3 150 mm lincl.)
Main steps Intermediate steps ! Main steps Intermediate steps 2
Up to and Up to and Up to and Up to and
Above including Above including Above including Above including
I 3 500 630 500 0
6 No subdivision 560 30
630 710
10
630 800 710 800
10 : 14
10 18 | #00 900
14 18 00 1
. - . 8 %00 900 1000
1
18 30 : 1 000 1120
24 30
p 1000 1250 1120 1250
30 0 -
30 50 1250 1400
40 50
- 1250 1 600 1400 . 1600
50 5
50 80 | 1600 1800
65 80
= — 1 600 2000 1800 2 000
80 120 2 000 2240
100 120
2000 2500 2 240 2 500
120 140 2 500 2 800
120 180 140 160 2 500 3 150
160 180 2 800 3150
180 200
180 250 200 225
225 250
250 280
250 315 280 315
315 355
315 400 355 400
400 450
400 500 450 500

1} These are used, in certain cases, for deviations a to ¢ and r to zc or A to C and R to ZC (see tables 2 and 3).

2) These are used for the deviations r to u and R to U (see tables 2 and 3).
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yownsuical mean (D) of the extreme sizes (D7 and D) of that
step, as follows:

= \/D1 X Dz

For the first basic size step (less than or equal to 3 mm), the

is taken

axen

mean D
mean, L1,

agoenmeatrical
geometicas

between the sizes 1 and 3 mm, therefore D = 1,732 mm.

according to nnn\/nnhnn
aCCoraing conventuen,

A.3 Standard toierance grades

A.3.1 General

Tl-.,. QN o stem ~F I:.-v.:qm n-u-l C.+n nravidnag far M ctandard
LT 1o\ oyolTilt U IHITHD aliu (il PIUVIUTO Ul LU suarnivaiu
tolerance grades designated ITO1, ITO, IT1, . , IT18 in the

size range from 0 up to 500 mm (incl.), and 18 standard
tolerance grades in the size range from 500 mm up to 3 150 mm
{incl.), designated IT1 to IT18.

As stated in the “‘Foreword”’, the ISO system is derived from
iSA Buiietin 25, which only covered basic sizes up to 500 mm,
and was mainly based on practical experience in industry. The
system was not developed from a coherent mathematical base,
and hence there are discontinuities in the system and differing

formulae for the deviation of IT grades up to 500 mm.

T 2 values for standard tolerances for basic sizes from 500 mm
up to 3 150 mm (incl.) were subsequently developed for experi-
rnema\ purposes, and smce they have proved acceptable to

It should be noted that values for standard tolerances in grades
ITO and ITO1 are not given in the main body of the standard
because they have little use in practice; however, values for

these are given in table 5.

Table 5 — Numerical values for standard tolerances
in grades IT01 and ITO
Basic size Standard tolerance
grades
mm iITOY ITO
Above LiancItu.?d?nng;j Tole&?nnces

- 3 0,3 0,5

3 6 0.4 0.6

6 10 0,4 0,6

10 18 0,5 0,8
18 30 0,6 1
30 50 0,6 1

50 80 0.8 12

80 120 1 1,5
120 180 1,2 2
180 250 2 3
250 315 25 4
315 400 3 5
400 500 4 6

18

A.3.2 Derivation of standard tolerances (IT} for
basic sizes up to and including 500 mm

A.3.2.1 Standard tolerance grades IT01 to IT4

The values of standard tolerances in grades 1T01, ITO and IT1

are calculated from the formulae given in table 8, It should be
are caicuiated rom the Tormuiae given in tabie b, it should

noted that no formulae are given for grades 172, IT3 and IT4.
The values for tolerances in these grades have been approxi-
mately scaled in geometrical progression between the values
for 1Tt and IT5.

(7]

in grades ITO1, ITO and IT1 for basic sizes up
including 500 mm

Table 6 — Formulae for standard toleranc

and

Values in micrometres

Formula for calculation
Standard tolerance where [ is the geometric mean
grade of the basic size
in millimetres
1T Y 0,3 + 0,008D
iTot 05 + 0,012D
T 0,8 + 0,020D

1) See the “"Foreword” and A.3.1.

A.3.2.2 Standard tolerance grades IT5 to IT18

The values for standard tolerances in grades IT5 to 1T18 for
basic sizes up to and inciuding 500 mm are determined as a
function of the standard tolerance factor, i.

The standard tolerance factor, /,
from the following formula:

in micrometres, is calculated

= 0,45 3/D + 0,001D

where D is the geometric mean of the basic size step in
millimetres {see clause A.2).

an varipus
on varigus

national practices and on the premise that, for the same manu-
facturing process, the relationship between the magnitude of
the manufacturing errors and the basic size approximates a
parabolic function.

This formula was empirically v
s muia was empiricany

jog
w
wn
[{]
l

The values of the standard tolerances are calculated in terms of
e ctor, { 0

- ahowm in tahia 7
v, 4 as snown in

It should be noted that from IT6 upwards, the standard
tolerances are multiplied by a factor of 10 at each fifth step.
This rule applies to all standard tolerances and may be used to
extrapolate values for IT grades above IT18.

Example :

IT20 = IT15 x 10 =

NOTE — The above rule applies except for IT6 in the basic size range
from 3 to 6 mm (incl.).
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Table 7 — Formulae for standard tolerances in grades 1T1 to IT18

Basic size Standard tolerance grades
mm M0 [ir20 [ir3n[1Ta] avs [t [ 77 [ e [ e [ im0 [ [ imz2 | m3] T4 | ms [ 1me | im7 | ims
Up to
Above | and in- Formulae for standard tolerances {Results in micrometres)
cluding
— 500 - - - - 7i 10/ | 16/ | 25/ | 40/ | 64/ | 100/ | 160/ | 250/ | 400/ { 640 | 1000/ | 1600/ | 2500/
500 3150 21 271|371 5/ 71 107 | 167 | 257 | 40/ | 647 | 100/ | 1607 | 260/ | 400/ | 640/ | 1000/ | 1600/ | 2500/
1} See A.3.2.1.

A.3.3 Derivation of standard tolerances (IT)
for basic sizes from 500 mm up to and including
3150 mm

The values for standard tolerances in grades IT1 to IT18 are
determined as a function of the standard tolerance factor, I.

The standard tolerance factor, I, in micrometres, is calculated
from the following formula:

I = 0,004D + 2,1

where D is the geometric mean of the basic size step in
millimetres (see clause A.2).

The values of the standard tolerances are calculated in terms of
the standard tolerance factor, I, as shown in table 7.

It should be-noted that from IT6 upwards, the standard
tolerances are multiplied by a factor of 10 at each fifth step.
This rule applies to all standard tolerances and may be used to
extrapolate values for IT grades above IT18.

Example :
IT20 = IT15 x 10 = 640/ x 10 = 6 400/

NOTES

1 The formulae for standard tolerances in grades IT1 to IT5 are
given on a provisional basis only. (These did not appear in
ISO/R 286 : 1962.)

2 Although the formulae for / and I vary, continuity of progression is
assured for the transition range.

A.3.4 Rounding of values for standard
tolerances

For each basic size step, the values obtained from the formulae
given in A.3.2 and A.3.3, for standard tolerances in grades up
to and including IT11, are rounded off in accordance with the
rules given in table 8.

The calculated values of standard tolerances in grades above
iT11 do not require rounding off because they are derived from
valugs of tolerance grades IT7 to IT11, which have already been
rounded off.
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Table 8 — Rounding for IT values up to and including
standard tolerance grade 1T11

Rounding values in micrometres

Basic size
Calculated values
obtained from the formulae u sﬁgove
given in A.3.2 and A.3.3 500 mm
mm up to
(incl.) 3150 mm
{incl.)
Above L_Jp to gnd " . "
including Rounding in multiples of
0 60 1 1
60 100 1 2
100 200 5 5
200 500 10 10
500 1000 — 20
1 000 2 000 - 50
2 000 5 000 - 100
5 000 10 000 - 200
10 000 20 000 - 500
20 000 50 000 — 1000
NOTES

1 For the small values in particular, it has sometimes been necessary
to depart from these rules, and, in some instances, even from the
application of the formulae given in A.3.2 and A.3.3 in order to ensure
better scaling. Therefore the values given for the standard tolerances in
tables 1 and 5, as appropriate, shall be used in preference to calcutated
values when applying the 1SO system.

2 Values for standard tolerances in grades IT1 to IT18 are given in
table 1 and for ITO and 1TO1 in table 5.

A.4 Derivation of fundamental deviations

A.4.1 Fundamental deviations for shafts

The fundamental deviations for shafts are calculated from the
formulae given in table 9.

The fundamental deviation given by the formulae in table S is,
in principle, that corresponding to the limits closest to the zero
line, j.e. the upper deviation for shafts a to h and the lower
deviation for shafts k to zc.
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Except for shafts j and js, for which, strictly speaking, there is
no fundamental deviation, the value of the deviation is inde-
pendent of the selected grade of tolerance (even if the formula
includes a term involving ITn).

A.4.2 Fundamental deviations for holes

The fundamental deviations for holes are calculated from the
formulae given in table 9 and, therefore, the limit correspond-
ing to the fundamental deviation for a hole is exactly sym-
metrical, in relation to the zero line, to the limit corresponding
to the fundamental deviation for a shaft with the same letter.

This rule applies to all fundamental deviations except for the
following :

a} deviation N, for standard tolerance grades IT9 to IT16 in
basic sizes above 3 mm up to 500 mm (incl.), for which the
fundamental deviation is zero;

b) shaft or hole basis fits, for basic sizes above 3 up to
500 mm (incl.}, in which a hole of a given standard tolerance
grade is associated with a shaft of the next finer grade (e.g.
H7/p6 and P7/h6), and which are required to have exactly
the same clearance or interferences, see figure 20.

In these cases, the fundamental deviation, as calculated, is
adjusted by algebraically adding the value of A as follows:

ES = ES (as calculated) + 4
where A is the difference ITn — IT(n — 1) between the
standard tolerance, for the basic size step in the given
grade, and that in the next finer grade.
Example :
For P7 in the basic size range from 18 up to 30 mm:
4 =1T7 - 1T6 = 21 — 13 = 8 um
NOTE — The rule given in b) above is only applicable for basic sizes
over 3 mm for fundamental deviations K, M and N in standard

tolerance grades up to and including IT8, and deviations P to ZC in
standard tolerance grades up to and including IT7.

Shaft-basis fit

(ef)+ 1T(n-N=(ES)+1Tn

-—
)
£
—
— Hole-basis fit
@

— (er)-1Tn=(£S)-1T(n-1)

\

ITn

NN

\T(n-1)

20

N
\&\
Y

ya

Figure 20 — Diagrammatic representation of the rule
given in A.4.2b)

The fundamental deviation given by the formulae in table 9 is,
in principle, that corresponding to the limits closest to the zero
line, i.e. the lower deviation for holes A to H and the upper
deviation for holes K to ZC.

Except for holes J and JS, for which, strictly speaking, there is
no fundamental deviation, the value of the deviation is inde-
pendent of the selected grade of tolerance {even if the formula
includes a term involving ITn).

A.4.3 Rounding of values for fundamental
deviations

For each basic size step, the values obtained from the formulae
given in table 9 are rounded off in accordance with the rules
given in table 10.
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Table 9 — Formulae for fundamental deviations for shafts and holes

Basic si —
asr::;lze Shafts Formulae!) Holes Basr::r:nze
si where D is the i
Up to Funda- ‘an . geometric mean . tan Funda- Up to
Above and in- mental {negative |  Desig- of the basic size Desig- | (negative| o0 a) Above and in-
cluding | deviation or nation in millimetres nation or deviation cludin
positive) positive) 9
1,3D
1 120 a _ os 265 + 1,3 El N A 1 120
120 500 3,5D 120 500
1 160 b _ os = 140 + 0,85D £l . 5 1 160
160 500 = 1,8D 160 500
0,2
0 40 c _ os 52D £l + c 0 40
40 500 95 + 0,8D 40 500
Geometric mean
0 10 cd - es of the values for El + CD 0 10
C,cand D, d
3150 d - es 1600.44 EI + 0 3 150
0 3 150 e - es 11D0.41 El E 0 3150
Geometric mean
0 10 ef - es of the values for El + EF 0 10
E,eand F, f
0 3150 f - es 5,60041 El + F 0 3150
' Geometric mean
0 10 fg - es of the values for El + FG 0 10
F,fand G, g
0 3 150 g - es 2,5D034 EI + G 0 3 150
0 3 150 h No sign es Deviation = 0 Ei No sign H 0 3150
0 500 i No formula2) J 0 500
. + es El +
0 3150 is M ei 0,51Tn ES N Js 0 3 150
3) 3 — 5)
0 500 K + oi 06D ES K4 0 500
500 3 150 No sign Deviation = 0 No sign 500 3150
] 500 m + ei IT7 — IT6 ES N M4 0 500
500 3150 0,024D + 12,6 500 3 150
0,34
0 500 n + ei 5D ES B N4l 0 500
500 3150 0,04D + 21 500 3150
0 500 b N oi IT7 + 0tob ES _ pa) 0 500
500 3150 0,072D + 37,8 500 3 150
Geometric mean
0 3 150 r + ei of the values for ES - R4) 0 3 150
P,pand S, s
0 50 s N e IT8 + 1to 4 ES _ g4 0 50
50 3 150 IT7 + 0,4D 50 3 150
24 3150 t + el IT7 + 0,63D ES - T4 24 3 150
0 3150 u + ei IT7 + D ES - u4 0 3150
14 500 v + ei IT7 + 1,25D ES — v4 14 500
0 500 X + ei IT7 + 1,6D ES - X4 0 500
18 500 Yy + el 1IT7 + 2D ES — Y4 18 500
0 500 z + ei IT7 + 2,5D ES - z4 0 500
0 500 za + el IT8 + 3,15D ES - ZA4) 0 500
0 500 zb + ei IT9 + 4D ES — ZB4 0 500
0 500 zc + ei IT10 + 5D ES - 2c® 0 500

1
2)
3)
4
5)

Fundamental deviations (i.e. resuits from formulae) in micrometres.

Values only given in tables 2 and 3.

Formula only applies to grades T4 to IT7 inclusively ; fundamental deviation k for all other basic sizes and all other IT grades = 0.

Special rule applies [see A.4.2b)].

Formula only applies to grades up to IT8 inclusively; fundamental deviation K for all other basic sizes and all other IT grades = 0.
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Table 10 — Rounding for fundamental deviations

Rounding values in micrometres

Hm

Calculated values obtained from
the formulae given in table 9

up to 500 mm (incl.)

Basic size

above 500 mm up to
3 150 mm (incl.}

Fundamental deviations

atog k to zc dtou
AtoG K to ZC DtoU
Above Up to and —_— -
including Rounding in multiples of
5 45 1 1 1
45 60 2 1 1
60 100 5 1 2
100 200 5 2 5
200 300 10 2 10
300 500 10 5 10
500 560 10 5 20
560 600 20 5 20
600 800 20 10 20
800 1000 20 20 20
1 000 2 000 50 50 50
2 000 5 000 100 100
20 x 107 50 x 107 1 x 107
50 x 107 100 x 107 2 x ton
100 x 107 200 x 107 5 x 107

22
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Annex B

Examples of the use of 1SO 286-1

(This annex forms an integral part of the standard.)

B.1 General

This annex gives examples in the use of the ISO system of limits
and fits, in determining the limits for shafts and holes.

The numerical values of the upper and lower deviations for the
more generally used basic size steps, fundamental deviations
and tolerance grades have been calculated and are tabulated in
1ISO 286-2.

In special cases, not covered by ISO 286-2, the appropriate
upper and lower deviations, and hence the limits of size, can be
calculated from the data given in tables 1 to 3, and tables 4 to 6
in annex A in this part of 1SO 286.

B.2 Review of special features

A summary of the features and factors which shall be taken
into consideration when using this part of ISO 286 to derive
upper and lower deviations for special cases is given below:

— shafts and holes a, A, b, B are provided only for basic
sizes greater than 1 mm;

— shafts j8 are provided only for basic sizes less than or
equal to 3 mm;

— holes’K in tolerance grades above IT8 are provided only
for basic sizes less than or equal to 3 mm;

— shaftsand holest, T, v, V and y, Y are only provided
for basic sizes greater than 24 mm, 14 mm and 18 mm,
respectively (for smaller basic sizes, the deviations are prac-
tically the same as those of the adjacent tolerance grades};

— tolerance grades IT14 to IT18 are only provided for
basic sizes greater than 1 mm;

— holes N of tolerance grades above IT8 are only provided
for basic sizes greater than 1 mm.

23

B.3 Examples

B.3.1
o 40g11

Determining the limits of size for a shaft

Basic size step: 30 to 50 mm (from table 4)
Standard tolerance = 160 um (from table 1)
Fundamental deviation = —9 um (from table 2)

Upper deviation = fundamental deviation = —9 pm

Lower deviation = fundamental deviation — tolerance
= -9 - 160 ym = — 169 uym

Limits of size:

Maximum = 40 — 0,009 = 39,991 mm

Minimum = 40 — 0,169 = 39,831 mm

B.3.2 Determining the limits of size for a hole
2 130N4

Basic size step: 120 to 180 mm (from table 4)
Standard tolerance = 12 um (from table 1)
Fundamental deviation = —27 + 4 um (from table 3}
Value of 4 = 4 um (from table 3)

Upper deviation = fundamental deviation
= -27 +4 = -23um

fundamental deviation — tolerance
-23 - 12um = —-35pum

Lower deviation =

i

Limits of size:

130 - 0,023 = 129,977 mm
130 = 0,035 = 129,966 mm

Maximum =

Minimum =
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Annex C

Equivalent terms

{This annex does not form an integral part of the standard.)

C.1 General
This annex establishes a list of terms used in 1ISO 286 (and in other International Standards on tolerances).

NOTE — In addition to terms used in the three official ISO languages (English, French and Russian), the equivalent terms in German, Spanish, Italian,
Swedish and Japanese are also given. These have been included at the request of Technical Committee ISO/TC 3 and are published under the

_ PG W | S SR P N ER O INIANL Qi ACRINADY faab (IR Quasn Al lem*\ et ol e f ll(‘ﬁ\
responsu)mry OT Inb‘ memoer DOgies 101 yerimany, r.n. (WiNj, opain \Acivung, 1ary (UiNi/, owedaen (oro] aina qapau WJiouf.

C.2 Notes on presentation

The numerals 01 to 90 give the alphabetical order for the first language (i.e. English} only (for reference).

The words given in “‘parentheses’ indicate that the part of the term placed between them may be omitted.

Synonyms have been separated by a semi-colon. Square brackets indicate that the word(s) placed between them may replace all or
some of the preceding words.

Short explanations as regards the term have been presented in note form.

C.3 Recommendations for the user

Iti recommended that the users, for convenience, re-arrange the vocabulary alphabetically in their own languages and number them
I\,I on the left-hand side of the tabla,

Ol U0 T riGrniu iU U7 Uit WGui

24
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Reference

Refer-
ence English French Russian German Spanish Italian Swedish Japanese clause
No.
01 accuracy grade degré de préci- CTeneHb TOu- Genauigkeitsgrad grado de precision grado di precisione | noggrannheisgrad - -
sion HOCT#
Istspiel juego efectivo giuoco effettivo verkligt spel - -
02 actual clearance jeu effectif [EeNCTBATENbHbIA o real
3a3op
Istabmald desviacion efectiva scostamento effet- verkligt avmatt - -
03 actual deviation écart effectif [EeNCTBUTENBHOE o real tivo
OTKNOHEHUE
Istiibermaf} aprieto efectivo interferenza effet- verkligt grepp - -
04 actual inter- seivage effectit AERCTBUTENbHLIA S real tiva
ference HaTAr
istmald medida efectiva dimensione effet- verkiigt méatt = <& 4.3.2
05 actual size dimension effec- AEeNCTBUTENbHbIN o real tiva
tive pasmep
Ungefahrmald medida aproxi- dimensione ungefarligt métt; — -
06 approximate dimension Apuénu3nTEnL- mada approssimativa cirkamatt
size approximative Hbi pamep
. ) ) . NennmalR medida nominal dimensione nomi- basmatt; nomi- REITH 4.3.1
07 basic size; dimension nomi- HOMUHaNbHbIA nale nellt matt
nominal size nale pasmep
Passungscharak- caracter de ajuste carattere dell’ac- - -
08 character of fit caractére d'ajus- XapakTep nocagkn | ior coppiamento
tement
ANMERKUNG — NOTA -- En descrip- NOTA — In descri- NOT — Med verbal
NOTE — NOTE — NPUMEYAHME — In verbalen ciones verbales. zioni verbali, heskrivning.
In ver.ba'l En descriptions CnosecHoe onuca- Beschreibungen.
descriptions. verbales. Hue.
iel juego i el 48
2] clearance jeu 3a30p Sp jueg giuoco 5P —5- & X
an e g et " Spielpassung ajuste con juego accoppiamento spelpassning T = F [ i) 4.10.1
10 clearance fit ajustement avec nocagka ¢ 3ase- con giuoco
jeu pom
. . . . N Sollmaf3 medida teorica dimensione deside- | dnskat métt - -
1 desired size dimension de 3afaHHbIM pasmep rata
consigne
s N . I Abmal’ desviacion (o dife- scostamento avmatt; avvikelse _‘j‘ﬁzf% 4.6
14 deviaion ecart OTKNOHEHWEe .
rencia)
. , . . lerancia di - i _ i iONS- Pa WA
13 dimensional tolérance dimen- Aonyck pasmepa Maltoleranz ;0 e aInCIa dimen tgller?nza dimen ?lrl'nenspns STEHENE 47
tolerance ; size sionnelie lona sionaie O;t';aTs-' n
tolerance mattoierans
14 envelope exigence de Tpe6oBaHMA Hillbedingung cond:cnér: del ic“czlr:‘t:‘lllrz‘I'f;n“eindneiln enveloppkrav BHROZH 5.3.1.2
requirement 'enveloppe K MOKPbITUIO Tliviiveine HIVHERppREEY
P, - . n N e 1 . i PRI CON |, e s ax o hi_ nA
15 external [outer] &lément extérieur Hapy>XHaA ConpA- auiseres Faisteil ; elemento [plezal pezzo esterno ai utvanaig 9*. i ﬂ'ﬁﬁ; o€ NO. 04

part [com-
ponent] of fit

[femelie] d’'un
ajustement

raeMan gevanb

AuBenpalteil

exterior de un
ajuste

un accoppia-
mento

passningsdel

L-982 OSI
(L ued) 616 SI

8861 :

€661
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Refer- Reference
ence English French Russian German Spanish Italian Swedish Japanese clauese
No.
16 fit ajustement nocagka Passung ajuste accoppiamento passning THH v 4.10
17 fit component élément d’'un conpAraeman Paidteil elemento [pieza] elemento [pezzo] passningsdel — -
[part] ajustement ferans de un ajuste di un accoppia-
mento
18 fit surface; surface d’ajuste- conpAraeman PaRflache superficie de un superficie di ac- passningsyta - —
mating surface ment NoBEPXHOCTb ajuste coppiamento
19 fit tolerance ; tolérance d’ajuste- | ponyck nocagxu PaRtoleranz toterancia de tolleranza d’accop- | passningens ETHHWwo 4.10.4
variation of fit ment ajuste piamento toleransvidd ; E ?J ﬁ
passnings-
variation
220 fit tolerance zone de tolérance none gonycka Pafitoleranzfeld zona de tolerancia zona di tolleranza passningens tole- - -
zone ; variation d'ajustement nocagku de ajuste di accoppiamento ransomrade
zone
21 fit symbol symbole de ycnoBHoe 0603Ha- Passungssymbot ; simbolo de ajuste simbolo di accop- passningssymbol TahHhHwWo 523
I'ajustement YEHUE NOCAAKA Passungskurz- piamento r;’ %
zeichen
22 fit system systéme d’ajuste- cucTema Nocagok Passungssystem ; sistema de ajuste sistemna di accop- passningssystem T3 H v ﬁﬁ 4.11
ment Paf3system piamenti
23 fundamental écart fondamental | ocwosroe oTkno- Grundabmaf? desviacién funda- scostamento fon- ldgesavmatt ® & XA 46.2
deviation HeHue mental damentale Tj‘ (ﬁ ;:I,—AT« g z
24 fundamental tolérance fonda- AOMYCK CUCTEMb! ; Grundtoleranz tolerancia funda- tolleranza fonda- grundtolerans ; §$/\§ 4.7.1
[standard] mentale CTaHAapTHbIN mental mentale grundtoleransvidd A
tolerance RONycK
b ) general toler- tolérance générale | o6umn gonyck Aligemeintoleranz tolerancia general tolleranza generate generell tolerans — —
ance
26 hole alésage oreepcTue Bohrung agujero foro hal 5% 4.2
27 interference serrage HaTAr Ubermai® aprieto interferenza grepp LHLA 49
28 interference fit ajustement avec rnocapka c HaTa- UbermaRpassung ajuste con aprieto accoppiamento greppassning LZ U 153 b 4.10.2
serrage rom con interferenza
29 internal [inner} élément intérieur BHYTPEHHAR Inneres Paldteil ; elemento [pieza) pezzo interno di invandig Vg ﬁ]]ﬁzag See No. 26
part [com- [méle] d'un ajus- | conparaemas Innenpalteil interior de un accoppiamento passningsdel
ponent] of fit tement pertans ajuste
30 international degré de tolé- [crangapTHbIA] internationaler grado internaci6- grado di tolleranza internationell _/A\z%r_% P24 5.1.1 and
[standard} rance internatio- Knacc MexxgyHa- [Standard-]Tole- nal de tolerancia internazionale toleransgrad ; table 1

tolerance grade
ar...)

nale [normalité}
(aT...

pPOAHBLIX AONYCKOB
(T7..)

ranzgrad {IT . . .}

a7 .. .)

(7T...

standardtolerans-
grad {IT . . .)

L-982 OS!
(1 ved) 616 sl

8861 :

£661
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Refer- Reference
ence English French Russian German Spanish ltalian Swedish Japanese clause
No. ‘ )

3 I1SO fundamen- série de tolé- PAR OCHOBHBIX ISO-Grundtole- serie de tolerancias | serie di tolleranze 180O-grundtoterans- - -
tal [standard] rance internatio- nonyckos UCO ranz-Reihe fundamentales ISO | fondamentali ISO serie
tolerance series nale ISO
32 | I1SO “hole- systéme d’ajuste- | cucrema no- 1SO-PaBsystem sistema de ajustes | sistema di accop- ISO passnings- ne:-%:: 411.2
basis’ system ments ISO «a alé- | cagok UCO ,.Einheits- ISO “‘agujero piamenti ISO system “‘hélet i H v
of fits sage normal» ,OCHOBHOE OT- bohrung” unico” (o “agujero | ‘‘foro base” bas”
sepcTue’ base!’)
33 | I1SO “shaft- systéme d’ajuste- | cucrema nocagok | |SO-Paldsystem sistema de ajustes | sistema di accop- ISO passnings- [P % 4111
basis’’ system ments 1SO «a UCO ,06bI4HbIA ,.Einheitswelle* ISO “eje Gnico” piamenti 1ISO system “‘axeln i H v
of fits arbre normal» san* {0 “‘eje base’’) "‘albero base” bas"
34 least material dimension au mi- npegen Munumyma | Minimum-Material- medid.a de minimo dil_'n.ensione di- mi:\. material- . % R %ﬁg -j-& 413
limit (LML) nimum de matiére | matepuana (LML) | Mal material minimo materiale gréns ; stoppgréns
(LMC}) ’
3% limit deviations écarts limites npepenbHbie Grenzabmal3e desviaciones; scostamenti limiti gransavmatt ; —\j- #* = A * —
OTKNOHEHWUA diferencias) gransavvikelse o
36 limits of fit limites d’ajuste- npeaensHble 3Ha- Grenzpassungen ajustes limites accoppiamenti granspassningar — —
ment HEHUA NOCafKK limiti
37 limits of size dimensions limites | npegenbHble Grenzmale medidas limites dimensioni limiti gransmatt ?!Fg Bﬂﬁ -\-j-& 4.3.3
pasmepbl
38 line of zero de- ligne d’écart nul; HYNeBaR NUHUA ; Linie des Ab- linea cero; linea linea dello zero nollinje HRELR 4.5 and
viation; zero line | ligne zéro NUHWUA HYNEBOTO mal3es Null; de referencia figure 13
OTKAOHEHUR Nullinie
39 loosest extreme ajustement limite Haubonbwan cso- Hochstpassung ; ajuste limite con accoppiamento storsta passning — —
of fit le plus large 6ogHan nocagka weiteste Grenz- maximo juego limite il piu largo
passung [sciolto]
<
40 lower deviation écart inférieur HUXKHee OTK/IoHe- unteres Abmal} desviacién inferior scostamento infe- undre gransavmétt —-F D - 4.6.1.2
io
" o TR A E
41 mating appariement conprXxeHue Paarung acoplamiento ; connessione tillpassning — —
apareamiento
42 mating size dimension d’'appa- | conpAraembin PaarungsmalR} medida de acopla- dimensione di passningsmatt — -
riement pasmep miento connessione
43 mating surface; surface d’ajuste- conpAaraemasn Paf¥flache superficie de un superficie di passningsyta — -
fit surface ment NOBEPXHOCTb ajuste accoppiamento
44 maximum clear- jeu maximal Han6oNbWH Hochstspiel ; juego maximo giuoco massimo maxspel %xg— x ¥ 48.2
ance 3a3op GroBtspiel

nn
N
B o
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1) Equivalent to “limit deviations"’.

Refer- R
. . . . eference
ence English French Russian German Spanish Italian Swedish Japanese clause
No.
45 maximum serrage maximal Hanbonbwmm Hdéchstibermal ; aprieto maximo interferenza mas- maxgrepp HEi-jQ LHLA 49.2
interference HaTAr GroRtibermall sima
46 maximum limit dimension maxi- Haubonbuwum npe- | Hoéchstmal medida maxima dimensione mas- bvre gransmatt BRRHER Pk | 433
of size male AenbHbIN pasmep GroRtmaR sima
47 maximum dimension du npegen Makcu- Maximum-Mate- limite de material dimensione di max. materialmatt; %k%{* Tj‘& 4.12
material limit maximum de Myma marepuana rial-Maf3 méximo massimo materiale | gagrins
(MML) matiére (MML) (MML)
48 mean clearance jeu moyen cpegHWA 3a30p mittleres Spiel ; juego medio giuoco medio medelspel - -
Mittenspiel
49 mean fit ajustement moyen| cpegHee 3Have- mittlere Passung ; ajuste medio accoppiamento medelpassning — -
HWe nocapku Mittenpassung medio
50 mean inter- serrage moyen cpegHUn HaTAr mittleres Uber- aprieto medio interferenza media medelgrepp — -
ference mal ; Mitteniber-
mald
51 mean of the moyenne des di- cpefiHee 3Have- mittleres Grenz- media de medidas media delle dimen- | gransméttens - —
limits of size; mensions limites ; HUe npegenbHbIX mal ; Mittenmal} limites ; medida sioni limiti; dimen- mittvarde
mean size dimension pa3smepos; cpeg- media sione media
moyenne HUM pasmep
52 minimum clear- jeu minimal HauMeHb WKUM Mindestspiel ; juego minimo giuoco minimo minspel %/J\T x % 4.8.1
ance 3a3op Kleinstspiel
53 minimum inter- serrage minimal HaUMEHb WK Mindestiberma3; | aprieto minimo interferenza mingrepp gEHhLUDHL 5 4.9.1
ference HarAar Kleinstiibermaly minima
54 minimum limit dimension mini- HauwmeHbwu# npe- | Mindestmal ; medida minima dimensione undre gransmatt =] 2he o — 43.3.2
: \ e mNHFBETH
of size male AenbHbIA pasmep Kleinstmaly minima
55 negative de- écart négatif oTpuyarenbHoe negatives AbmaR} desviaciéon nega- scostamento nega- | negativt avmatt ﬂ D T_]' &% Figure 13
viation OTKNOHeHue tivo tivo
56 nominal size; dimension nomi- HOMUHANbLHL W NennmaR medida nominal dimensione nomi- nominellt matt; g ﬁ _\J' & 4.3.1
basic size nate pasmep nale basmétt
57 permissible écarts permis- AonycTumslie oT- Grenzabweichun- desviaciones scostamenti am- tilldtna avvikelser —
deviations 1 sibles KAOHEHUA gen; zuldssige admisibles messi [ammissibili]
Abweichungen
58 plug:[ = shaft] tige [ = arbre] Kanubp-npobka Dorn [ = Welle} eje perno [ = albero} dorn [ = axel] -
[=Ban]
59 positive écart positif nonoXxuTensHoe positives AbmaR desviacion positiva | scostamento posi- positivt avmatt FOD TJ‘ &% Figure 13
deviation OTKNOHEHne tivo
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Refer-

1) In French a “‘dimension” is named ‘‘cote” when it is on a drawing.

of fit

ment le plus étroit

Han nocagka

engste Grenz-
passung

minimo juego

limite il pit stretto

ence English French Russian German Spanish Italian Swedish Japanese Re::flzzesr;ce
No.
60 range [step)] of palier de dimen- UHTEpBaN HOMAN- Nennmalbereich grupo de medidas grupo di dimensio- basmattsomrdden # @ —\j- Vicgl)) A2
basic (nominall sions nominales HanbHLIX pasme- nominales nali nominali X 43
sizes pos
61 reference tem- température de HOpManbHanA TeM- Bezugstemperatur | temperatura de temperatura di referenstemperatur gg Jﬁ ﬁg{ 7
perature référence neparypa referencia riferimento =
62 relative clear- jeu relatif OTHOCUTENbHBIA relatives Spiel juego relativo giuoco relativo relativt spel (%o} - -
ance (%o) (%) 3asop (%o) {%) ; bezogenes (%o) (%o
Spiel
63 relative inter- jeu relatif OTHOCUTENbHbIA relatives Uber- aprieto relativo interferenza rela- relativt grepp (%o) — —
ference (%o) (%) HaTAr (%) mafl} ; bezogenes {%o) tiva {%o)
Ubermal3 (%o}
64 shaft arbre Ban Welle eje albero axel ﬂ{ 4.1
65 size; dimension dimension; cote? | pasmep Maf} medida; dimensién | dimensione matt ; dimension "‘T (;'E 4.3
66 size without dimension sans pa3smep 6e3 [npA- Maf ohne [di- medida sin indica- dimensione senza icke direkt tole- — -
(direct) toler- indication Morol ykasaHua rekte] Toleranz- cion directa de indicazione ranssatta matt
ance indication (directe) de tolé- aonycka angabe ; Freimal tolerancias [diretta] di tolle-
rances ranza
67 sleeve [ = hole] douille [ = alésage] | kanu6p-konbLO Hilse casquillo bossolo { = foro] hylsa [ = hal] — —
[ = oTBepcTue] [ = Bohrung] [ = agujero]
68 standard facteur de eQMHMLA AonycKa T0|eranzfakt0r unidad de unita di toleransenhet n % g_ﬁz 4.7.5
tolerance factor tolérance (i, /) (i, I) (i, I}; Toleranz- tolerancia (i, I) tolleranza (i, 1) (i, 1)
(i, I einheit
69 statistical toler- tolérance statis- CTAaTUCTUUECKUA statistische tolerancia esta- tolleranza stati- statistisk tolerans — —
ance tique [ONYyCK Toleranz distica stica
70 step [rahge] of palier de dimen- WMHTepBan HOMM- NennmaRbereich grupo de medidas gruppo di dimen- steg (omraden) %ﬁg Tj— 53 7)) A2
nominal sizes sions nominales HanbHbIX pa3me- nominales sioni nominali av nominella
poB matt [Z: 5}
M symmetrical écarts syme- CUMMETPUYHbIE symmetrische desviaciones scostamenti sim- symmetriska — —
deviations triques OTKNOHEHUA Abmale simétricas metrici avmatt
72 temporary size dimension auxi- BCnoMoraTens- Hilfsmald medida auxiliar dimensione ausi- hjalpmaétt — —
liaire HbiA paMep liaria
73 theoretically dimension de TEOpeTUHECKUI theoretisch ge- medida absoluta dimensione teori- teoretiskt exakt — —
exact reference référence théori- pa3mep naues Bezugsmaly | de referencia camente esatto di referensmatt
cize guement exacte riferimento
74 tightest extreme | limite d'ajuste- Ham6onee NNoT- Mindestpassung ; ajuste limite con accoppiamento min. granspassning — —
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de referencia

Refar- R
Ly . . . . . eference
ence English French Russian German Spanish Italian Swedish Japanese clause
No.
75 toleranc® @ tolérance [ONyCK Toleranz tolerancia tolleranza toleransvidd ; -j- & 7N 2‘3% 4.7
tolerans :
76 tolerance class classe de tolé- none gonycka Toleranzkiasse ; clase de toleran- classe di tolleranze | tolerans; tolerans- IN E ﬁ}’(" 75 R 47.4
rance ; série de Toleranzfeldreihe cias; serie de tole- klass
tolérances d’'une rancias de un
zone campo
77 tolerance grade; | degré de tolé- CTEeneHb gonycka Toleranzgrad ; grado de tolerancia | grado di tolleranza toleransgrad 7N %% %& 4.7.2
grade of toler- rance; qualité de Toleranzqualitat ’
ance tolérance (ancien) (ehemals)
78 tolerance of fit; tolérance d'ajus- [ONYCK Nocagku Paftoleranz tolerancia de tolleranza di passningens ZHHvo 4.10.4
variation of fit tement; variation ajuste; variacion accoppiamento toleransvidd ; TE#hE
de l'ajustement de ajuste passningsvariation
7 tolerance of tolérance de A0NyCcK POPMbI Formtoleranz tolerancia de tolleranza di forma | formtolerans }{2#( N ﬁ 5.3.2
form forme forma
80 tolerance of tolérance de A[onyck pacnono- Lagetoleranz tolerancia de tolleranza di . lagetolerans — -
position position WEHUR posicion posizione
81 | tolerance “position de la pacnonoxetine Toleranzlage posicion de posizione di toleranslige NEEDEIE | 473
position tolérance AONYCKOB tolerancia tolleranza
82 tolerance series série de tolé- PAL [OMYCKOB Toleranzreihe serie de tolerancias | serie [gammal di serie av tolerans- — -
rances tolleranza vidder
83 tolerance symbole de tolé- ycnosHoe 0603Ha- Toleranzsymbol ; simbolo de tole- simboto di tolle- toleranssymbol SFEENEER 55 | 522
symbol rances yeHue AONyCKoB Toleranzkurz- rancias ranza
zeichen
84 tolerance systéme de cucrema fo- Toleranzsystem sistema de tole- sistema di tolle- toleranssystem N % jfi =, 1 and 2
system tolérances NYCKOB rancias ranze
85 tolerance zone zone de tolérance none fonycka Toleranzfeld - zona de tolerancia zona di tolleranza toleransomréde ; N }f’é)‘ﬁ 47.3
toleranszon
86 toleranced size dimension tolé- pasmep ¢ toleriertes Mal} medida con tole- dimensione con toleransbestamt — —
rancée ONYCKOM rancia tolleranza matt
87 transition fit ajustement nepexogHas Ubergangs- ajuste indetermi- accoppiamento mellanpassning CP Fa'j [ d-5 4.10.3
incertain nocapka passung nado incerto )
88 upper deviation écart supérieur BEpXHEe OTKNOHe- oberes Abmal3 desviacion superior | scostamento supe- | ©Gvre gransavmatt D 4.6.1.1
Hue riore THHEEE
7
89. | variation of fit; tolérance d‘ajus- AONYCK nocagku Paf3toleranz tolerancia de tolleranza [varia- passningsvaria- iTHHvd 4.10.4
fit tolerance tement ajuste zione] di accoppia- tion ; passnings g ?J i
mento toleransens vidd
90 zero line ligne zéro HyneBaf NUHWA Nullinie linea cero; linea linea dello zero nollinje g ﬁﬁ 4.5
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( Continued from second cover)

In the adopted standard certain terminology and conventions are not identical with those
used in the Indian Standard, attention is especially drawn to the following:

2) Comma (, ) has been used as a decimal marker while in Indian Standards, the current
practice is to use point ( . ) as the decimal marker.

b) Wherever the words ‘International Standards’ appear, referring to this standard, they
shall be read as ‘Indian Standard’.

In the adopted standard reference appears to certain international standards for which Indian
Standard also exist. The corresponding Indian Standards which are to be substituted in
their place are listed below along with their degree of equivalence for the editions indicated:

International. Corresponding Indian Standard Degree of
Standard Equivalence
ISO 286-2 : 1988 1S 919 (Part 2 ) : 1993 ISO system of limits and Identical

fits : Part 2 Tables of standard tolerance grades
and limit deviations for holes and shafts
( first revision )

1SO 8015 : 1985 IS 12160 : 1987 Technical drawings — Identical
Fundamental tolerancing principles

The concerned technical committee has reviewed the provision of ISO 1 and ISO/R 1938
referred in this adopted standard and has decided that they are acceptable for use in
conjunction with this standard.
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