ubnc 621.753.1/.2 Ref. No.: ISO/R 286 - 1962 (E)

INTERNATIONAL ORGANIZATION FOR STANDARDIZATION

ISO RECOMMENDATION
R 286

ISO SYSTEM OF LIMEFS AND FITS

PART I: GENERAL, TOLERANCES AND DEVIATIONS

1st EDITION
December 1962

COPYRIGHT RESERVED

The copyright of ISO Recommendations and ISO Standards
belongs to ISO Member Bodies. Reproduction of these
documents;,—in—any—eountey,—may—be—putheorized therefore—only —
by the national standards organization of that country, being

a member of ISO.

For each individual country the only valid standard is the national standard of that country.

Printed in Switzerland

Also issued in French and Russian. Copies to be obtained through the national standards organizations.


https://standardsiso.com/api/?name=93bd84da1a32692155b49cd7bfc274c7

BRIEF HISTORY

The ISO Recommendation R 286, ISO System of Limits and Fits— Part I: General;
Tolerances and Deviations, was drawn up by Technical Committee ISO/TC 3, Limits and
Fits, the Secretariat of which is held by the Association Francgaise de Normalisation
(AFNOR).

Work on this question by the Technical Committee began in 1949, taking'into account
the studies which had been made by the former International Federation~of the National
Standardizing Associations (ISA), and led, in 1957, to the adoption of ‘a _Draft ISO Recom-
mendation.

In January 1960, this Draft ISO Recommendation (No, 321) was circulated to all the
ISO Member Bodies for enquiry. It was approved by the following Member Bodies:

Australia Finland Norway

Austria France Poland

Belgium Germany Romania

Brazil Hungary Spain

Bulgaria India Sweden

Burma Ttaly Switzerland
Chile Japan United Kingdom
Czechoslovakia New Zealand Yugoslavia

Three Member Bodiesjopposed the approval of the Draft:
Netherlands, Portugal, U.S.S.R.

The Draft\ISO Recommendation was then submitted by correspondence to the ISO
Council, which decided, in December 1962, to accept it as an ISO RECOMMENDATION.



https://standardsiso.com/api/?name=93bd84da1a32692155b49cd7bfc274c7

ISO/ R 286 - 1962 (E)

TABLE OF CONTENTS

Page

Introductory Note . . . . . . . . . . . . ..o 4

Foreword . . . . . . . . . .. . e 4

1. GENERAL — SYMBOLS — DEFINITIONS . . . . . . . . 5

1.1 Scope of the ISO System . . . . . . . . . . ... ... ... 5

1.2 Reference temperature . . . . . . . . . . .. ... eu e 5

1.3 Tolerancesof parts . . . . . . . . . . . . . . . ..o 5
3 4—Netatto—m—— —™— ™ — —  — —— — ——— 6

1.4 Fits . . . . . . o e e e e s s el 6

1.5 Symbols for tolerances and deviations and symbols for fits . . . . . . . . )" 8

1.6 Vocabulary . . . . . . . . . . . ..o G 10

2. TOLERANCES AND DEVIATIONS FOR SIZES
UP TO 500 mm (19.69 in) . . . .\ . . . . .. 14

2.1 Formulae for tolerances and deviations . . . . . . . . &N ... L. L. 14
2.1.1 Nominal diameter steps for metric and inch values . ™. . . . . . . . . . 14
2.1.2 Standard tolerances . . . . . . . . . . . . .\ e e e 15
2.1.3 Fundamental deviations . . . . . . . . . . SO0 0000000, 16
2.1.4 Rulesforroundingoff. . . . . . . . . L0000 19

2.2 Numericalvalues . . . . . . . . . . .. o0 0L 20

(see also tables pages 22 to 26)
2.2.1 Standard IT tolerances . . . . .w\. . . . . . . . . . . ... 20
2.2.2 Fundamental shaft deviations. ‘0. . . . . . . . . ... ... 21
2.2.3 Holedeviations. . . . . . . . . . . . ..o e e e e 21
2.3 Commonly used shaftsand holes™~ . . . . . . . . . . . ... ... ... 27
(see also tables in Appendix)
2.3.1 Generalpurposes . L )", . . . . ... ..o, 27
2.3.2 Fine mechanismstand horology . . . . . . . . . . . .. . ... ... 27
2.4 Justificatory note pn the millimetre-inch correspondence . . . . . . . . . . . . 27
3. TOLERANCES AND DEVIATIONS FOR SIZES
ABOVE 500 mm UP TO 3150 mm (19.69 to 125 in) . . . . . . . 29
(Section 3 is given only as a provisional ISO Recommendation)

3.1 Formulae for tolerances and deviations . . . . . . . . . . .. ... .. .. 29
3.ND Nominal diameter steps for metric and inch values . . . . . . . . . . . . 29
301.2 Tolerances . . . . . . . . . ... L, 29
3.1.3 Deviations . . . . . . . . L. e e e e e e e e e 30
3. 1.4 Rules for ronnding off . 31

3.2 Determination of limit deviations for each shaft or hole symbol . . . . . . . . 32
3.2.1 Standard tolerances . . . . . . . . . . .. ..o e 33
3.2.2 Fundamental shaft and hole deviations . . . . . . . . . . . . . .. .. 34
3.2.3 Important recommendations . . . . . . . . . .. ... ... .. 34

APPENDIX

TABLES OF COMMONLY USED SHAFTS AND HOLES
(see detailed summary at the beginning of the Appendix)


https://standardsiso.com/api/?name=93bd84da1a32692155b49cd7bfc274c7

1SO/ R 286 - 1962 (E)

INTRODUCTORY NOTE

The values of the ISO System of Limits and Fits are expressed

in metric units, for countries using the metric system of measurement,
in inch units, for countries using the inch system of measurement.

The ISO System ensures complete fit interchangeability of parts manufactured to the
same symbol in one or other of these systems of measurement. However, in view of the
very slight numerical differences resulting from the conversion from millimetres into inches
(see clause 2.4), it is recommended that checking instruments calibrated in the system of
measurement in which the parts have been designed should be used, or that agreement

should be reached between suppliers and customers on the choice of the system of measure-
ment to be adopted for final inspection.

In the absence of any agreement to the contrary, the values in metric units will be\taken
as authoritative in case of dispute regarding the choice of the system of measuremént-which
ought to have been adopted.

The same remarks apply in those borderline cases, an extremely rare/class, in which
the nominal size falls within one diameter range in one system of measurement and within
the neighbouring range in the other system of measurement.

FOREWORD

The present ISO Recommendation, ISO System of Limits and Fits, Part I, is based on the IS4 System of
Limits and Fits published in ISA Bulletin 25 (1940),.and on comments included in the Draft Final Report
of ISA Committee 3, December 1935.

This ISO Recommendation differs from the ISA” System in its lay-out and in the following main items:
1. Inclusion of sizes below 1 mm for grades up to grade 13.
2. Inclusion of the two grades 01 and O-finer than grade 1.

3. Inclusion of new shaft and hole)deviations:
cd, CD, ef, EF, fg, FG

uptolOmmoniyy - . . . . . . . for fine mechanisms and horology,
jsandJs . . .. CoyT oL L L. . . . providing a complete range of symmetrical deviations for
all diameter steps and all grades,*
za, ZA, zb{ ZB;zc, ZC . . . . . . . for high interference fits.

4. Amendments of some standard tolerances for fine grades and of some deviations to connect the existing
values with those included in the above paragraphs. Numerical values amended with regard to those
deriving from the former ISA System are framed in a bold line in Table 7, page 22, Tables 8 and 9,
pages 23 to 26, and in the practical tables in the Appendix.

5. Inclusion of Tables 7, 8 and 9, permitting the easy calculations of the deviations corresponding to any
symbol through the whole range of diameter steps (upper and lower deviations).

It should be noted, however, that this possibility does not involve the use of all symbols. Indeed, in
addition to the exceptions mentioned above in point 3,

shafts and holes a A, b B are provided only for sizes above 1 mm;
shafts j8 are provided only for sizes up to 3 mm;
holes K, in grades above 8, are provided only for sizes up to 3 mm;

shafts and holes t T, v V, y Y are provided only for sizes from 24, 14 and 18 mm respectively (since,
below those sizes, they would only repeat adjoining symbols).

* The former deviations j and J have not in general been maintained in the fields where they were always sym-
metrical, since only deviations js and Jg are to be recommended for fits, for the sake of homogeneity. However,
a few symmetrical deviations j and one symmetrical deviation J have been maintained in grades 6 and 7.
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ISO Recommendation R 286 December 1962

ISO SYSTEM OF LIMITS AND FITS

PART I~ GENERAL, TOLERANCES AND DEVIATIONS ™ |

1. GENERAL — SYMBOLS — DEFINITIONS

1.1 Scope of the ISO System

The ISO System of Limits and Fits relates to tolerances of plain parts or components and to
the fits corresponding to their assembly.

For the sake of simplicity, and in view of the particular importance of cylindrical parts|with
circular section, only these are referred to explicitly! It should be clearly understood however
that recommendations for this type of component apply equally well to other plain parfs or
components; in particular, the general term>‘"hole ” or “shaft ” can be taken as referring to
the space containing or contained by two-parallel faces (or tangent planes) of any part, su¢h as
the width of a slot, the thickness of a key; etc.

1.2 Reference temperature

As indicated by ISO _Recommendation R 1,** the standard reference temperature is 20°C for
industrial measurements and, consequently, for dimensions defined by the System.

1.3 Tolerances of parts

Due mainly to the inevitable inaccuracy of manufacturing methods, a part cannot be made
precisely to a given dimension but, in order to meet its purpose, it is sufficient that it should be

made so as to lie within two permissible limits of size, the difference of which 1s the tolerance.

For the sake of convenience, a basic size is ascribed to the part and each of the two limits is
defined by its deviation from this basic size. The magnitude and sign of the deviation are obtained
by subtracting the basic size from the limit in question.

* This First Part relates only to the essential bases of the System, giving the prescribed limits of parts; it excludes al
matters of inspection or metrology, which will be dealt with in Part II of the System, covered by another 1ISO
Recommendation, at present under preparation.

** ISO Recommendation R 1, Standard Reference Temperature for Industrial Length Measurements.
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Figure 1, which illustrates these definitions, is in practice replaced by a schematic diagram
similar to Figure 2 for the sake of simplicity. In this simplified schematic diagram, the axis of
the part, which is not represented, always lies, by convention, below the diagram. (In the example
illustrated, the two deviations of the shaft are negative and those of the hole positive.)
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.3.1  Notation
The following notation is used in this document: *
Upper deviation of a hole ES
Lower deviation of a hole EI
Upper deviation of a shaft es
Lower deviation of a shaft ei
1.4 Fits
Whenawo parts are to be assembled, the relation resulting from the difference between their
sizps-before assembly is called a fir.

Depending upon the respective positions of the tolerance zones of the hole or the shaft, the fit
may be

a clearance fit,

a transition fit (i.e. such that the assembly may have either a clearance or an inter-

ference), or
an interference fit.

Figure 1 above shows a clearance fit, and Figure 3, page 7, shows the schematic diagram of
tolerance zones in various cases.

* However, it will be left to each country to adopt a notation more in accordance with its own language.
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Two of the most commonly used methods of applying the ISO System are the hole-basis system
and the shaft-basis system (defined under No. 1.6.38 and No. 1.6.39 in clause 1.6, “ Vocabuldry ™),

which are shown in Figure 4 below.

Shaft
h q
Hole Hole \\ MW
< Hole [/ P A 7 '
g \ 727 Q\“\\\m Shajt /A t{&{/’;\\\\\, % Zero line
\K S Shaft Hole
NAINNZ N Y e
Shaft Hole s 7 & Shaft
. Fole 7~
-9
4
Examples taken from ml Examples take?n from
the shaft—basis system the hole—basis system
Fic. 4



https://standardsiso.com/api/?name=93bd84da1a32692155b49cd7bfc274c7

1SO/ R 286 - 1962 (E)

In order to satisfy the usual requirements both of individual parts and of fits, the System provides,

for
defi

zero line.

The tolerance, the value of which is a function of the basic size, is designated by a number
symbol, called the grade.

The position of the tolerance zone with respect to the zero line, which is a function of the basic

1.5 Symbolé for tolerances and deviations and symbols for fits

any given basic size, a whole range of tolerances together with a whole range of deviations
ning the position of these tolerances with respect to the line of zero deviation, called the

is—ndicated ku a letter cymknl {in-some casestwe 1offnrc\ a canital letter for ]-\n]pc 2 small
)

sizq
lett

Thg
lett

A f
ing

i
15—+

er for shafts (see Fig. 5).

toleranced size is thus defined by its basic value followed by a “symbol” composed lof-a
br (in some cases, two letters) and a number.

Example: 45 g7.
t is indicated by the basic size common to both components, followed by symbol correspond-

to each component, the hole being quoted first.

H3
Example: 45 H8/g7 (possibly 45 H8-g7 or 45 Ei).
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F1G. 5.—Respective positions of the various tolerance zones

for a given diameter step
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1.6 Vocabulary *

1.6.1 Size.**—Number expressing in a particular unit the numerical value of a length.
(In French, the size is named cote, when it is inscribed on a drawing.)

1.6.2  Actual size (of a part).—Size as practically obtained (value which may be obtained by
measurement ; see Part IT of ISO System of Limits and Fits).

1.6.3 Limits of size.—The two extreme permissible sizes of a part between which the actual

biLC b}lUuiL‘l HC, Lilc iiluil.b Uf biLC ‘UCills iuuiudcd.
1.6.4 Maximum limit of size.— The
greater of the two limits of size. No.1.6.10
No. 1.6.9—
V
1.6.5 Minimum limit of size. —The e W////M//A\ -
smaller of the two limits of size. @ i ol &
- =i g
S sl 2
. . b4 <\
1.6.6 Basic size.—Size by reference to
which the limits of size are fixed.
1.6.7 Deviation.—Algebraical difference between a size (actual, maximum, etc.) and the
corresponding basic size.
1.6.8 Actual deviation.—Algebraical difference-between the actual size and the corresponding
basic size.
1.6.9 Upper deviation.—Algebraical difference between the maximum limit of size and the
corresponding basic size.
1.6.10 Lower deviation.—Algebraical difference between the minimum limit of size and the
correspondingbasic size.
.6.11 Zero line="In a graphical repre-
sentation of limits and fits, straight No. 16.14_. No-1613 —No.1.6.12
lineto which the deviations are 0. 1.0.19 |
referred. The zero line is the line N ;
of zero deviation and represents 0.1.6.11

ihe basic si1ze.

By convention, when the zero line is drawn horizontally, positive deviations are shown
above and negative deviations below it.

* It should be emphasized that some terms in the present vocabulary are defined, for the purposes of the ISO System of
Limits and Fits, in a more restricted sense than that in common use.

** In particular, the word size is defined here as “size of a length” (* dimension linéaire” in French), and the corresponding
French term * dimension ” which, in current speech, has two meanings, corresponding respectively to the English
terms “ dimension ” and “ size ”, is here to be taken in the second sense only, viz. that of a numerical value,

— 10 —
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1.6.12 Tolerance.—Difference between the maximum limit of size and the minimum limit of
size (or, in other words, algebraical difference between the upper deviation and the
lower deviation).

The tolerance is an absolute value without sign.

1.6.13 Tolerance zone.—In a graphical representation of tolerances, zone comprised between
the two lines representing the limits of the tolerance and defined by its magnitude
(tolerance) and by its position in relation to the zero line.

josen

to define the position of the tolerance zone in relation to the zero line.

1.6.15 Grade of tolerance.—In a standardized system of limits and fits, group_of tolerances
considered as corresponding to the same level of accuracy for all basic sizes.

1.6.16 Standard tolerance.—In a standardized system of limits and fifs; any tolerance belonging
to the system.

1.6.17 Standard tolerance unit.—In the ISO System of Limits and Fits, factor expressed|only
in terms of the basic size and used as a basis)or the determination of the starjdard
tolerances of the System. (Each tolerance is<equal to the product of the value of the
standard tolerance unit, for the considered‘basic size, by a coefficient correspondipg to
each grade of tolerance.)

1.6.18 Shaft.—Term used by convention to designate all external features of a part, inclyding
parts which are not cylindrical:

1.6.19 Hole.—Term used by convention to designate all internal features of a part, inclyding
parts which are net cylindrical.

1.6.20 Basic shaft.5-<In the ISO System of Limits and Fits,
shaft theTupper deviation of which is zero. & N

Meore generally, shaft chosen as a basis for a shaft-
basis system of fits (see No. 1.6.38).

1:6.21 Basic hole.—In the ISO System of Limits and Fits,
hole the lower deviation of which is zero.

More generally, hole chosen as a basis for a hole-basis V /]
system of fits (see No. 1.6.39).

1.6.22 Go limit.—Designation applied to that of the two limits of size which corresponds to
the maximum material condition, i.e.:

the upper limit of a shaft,
the lower limit of a hole.

(When limit gauges are used, this is the limit of size checked by the Go gauge.)

—_— 11 —
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1.6.23 Nor o limit.—Designation applied to that of the two limits of size which corresponds
to the minimum material condition, i.e.:

the lower limit of a shaft,
the upper limit of a hole,

(When limit gauges are used, this is the limit of size checked by the NOT GO gauge.)

1.6.24 Fir.—Relationship resulting from the difference, before assembly, between the sizes
of the two parts which are to be assembled.
1.6.25 Basic size (of a fit).—Common value of the basic size of the two parts of a fit.
1.6.26 Variation of fit.—Arithmetical sum of the tolerances of the two mating parts of a fit.
1.6.27 Clearance.—Difference between
the sizes of the hole and the
shaft, before assembly, when this N N
difference is positive.
N N
~aNo. 1.6.58 No.1.6.27
1.6.28 Interference.—Magnitude of the
difference between the sizes of
the hole and the shaft, before
assembly, when this difference 1s
negative.
116.29 Clearance fit.—Eit“which always
provides a clearance. (The toler- Hole
ance zone\of the hole is entirely ////////A
N
abovethat of the shaft.) m Shaft
116,30\ /nterference fit.—Fit which al-
ways provides an interference.
(The tolerance zone of the hole NNy shaft
is entirely below that of the -
shaft.) [ A Hote
1.6.31 Transition fit.—Fit which may Shaft
provide either a clearance or an ficle 7 —rrr
interference. (The tolerance zones M DR (L /l
of the hole and the shaft over- Shaft Hole

lap.)

— 12 —
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1.6.32 Minimum clearance.—In a clear-
ance fit, difference between the
minimum size of the hole and the

maximum size of the shaft. Holel'/ /' /] ~
Shat NNOINNY

No. 1.6.32

1.6.33 Maximum clearance.—In a clear-

ance or a transition fit, difference 3
between the maximum size of the 2
hole and The i muin SiZe of 1he Shaft 3
shaft. Hole X q L
Tzl B
i A}
A Holg
s SEEY
Shaft 4
. [So}
1.6.34 Minimum interference.—In an in- ©
fit, magnitude of the =
terference fit, g SHaft E

egative) difference bet th
{negative) erence between the &\ W }

maximum size of the hole and

the minimum size of the shaft, W ﬂ

before assembly. Hole

1.6.35 Maximum interference—In an
interference or a transition fit,
magnitude of the (negative) dif- Shaft

ference between the minimum r_m Shaft
size of the hole and (the* maxi- | I’HEZHH] W

mum size of the shaft, before
assembly. Hole Hole

olNO. 1.6.35

No. 1.6.35

1.6.36 Limit system.—System of standardized tolerances and deviations.

1.6.37 \Fit system.—System of fits comprising shafts and holes belonging to a limit system.

1.6.38 Shaft-basis system of fits.—System of fits in which the different clearances and ipter-

ferences are obtained in associating various holes with a single shaft (or, possibly, with
shafts of different grades, but having the same fundamental deviation).

In the ISO System, the basic shaft is the shaft the upper deviation of which is zero.

1.6.39 Hole-basis system of fits.—System of fits in which the different clearances and inter-
ferences are obtained in associating various shafts with a single hole (or, possibly, with
holes of different grades, but having always the same fundamental deviation).

In the ISO System, the basic hole is the hole the lower deviation of which is zero.

_ 13 —
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2.1.1

2. TOLERANCES AND DEVIATIONS FOR SIZES UP TO 500 mm (19.69 in)

2.1 Formulae for tolerances and deviations

Nominal diameter steps for metric and inch values

For the sake of simplicity, the formulae given in clauses 2.1.2 and 2.1.3 for the calcula-
tion of standard tolerances and fundamental deviations are applied to suit the diameter
steps shown in Table 1 below; the results have been computed on the basis of the
geometrical mean D of the extreme diameters of each step and apply to all diameters
of this step.

For-the—whote-of-the—stepup-to 3 nmr{or 012 theaverage diameter Tstakemr s
the geometrical mean of I and 3 mm (or 0.04 and 0.12 in).
TABLE 1. — Nominal diameter steps
Nominal diameter steps
Main steps Intermediate, steps *
Millimetres Inches Millimetres Inches
above up to above up to above up o above up to
— 3 —_ 0.12
3 6 0.12 0.24
6 10 0.24 0.40
10 14 0.40 0.56
10 18 0.40 0.71 14 18 0.56 0.71
18 24 0.71 0.95
18 30 0.71 119 24 30 0.95 1.19
30 40 1.19 1.58
30 30 119 1.97 40 50 1.58 1.97
50 65 1.97 2.56
50 80 a7 3.15 65 80 2.56 3.15
80 100 3.15 3.94
80 120 3.15 4.73 100 120 3.94 4.73
120 140 4.73 5.52
120 180 473 7.69 140 160 5.52 6.30
160 180 6.30 7.09
180 200 7.09 7.88
' ' 225 250 8.86 9.85
250 280 9.85 11.03
250 315 9.85. 12.41 280 315 11.03 12.41
315 355 12.41 13.98
315 400 1241 15.75 355 400 13.98 15.75
400 450 15.75 17.72
400 300 15.75 19.69 450 500 17.72 19.69

* These are used, in certain cases, when considered as necessary, for the deviations ato cand r to zc or A to Cand R

to ZC.

— 14 —
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2.1.2  Standard tolerances

Eighteen grades of tolerance are provided, each corresponding to one of the tolerances,
known as the standard tolerances and called IT 01, IT 0, IT 1 to IT 16, the numerical
values of which are given, for each nominal diameter step, in Table 7, page 22.

2.1.2.1 For GRADES 5 71O 16, the values are determined from the tolerance unit i, as follows:

when 1 is expressed in microns for D expressed in millimetres,

when 1 is expressed in 0.001 in for D expressed in inches,

The values of the standard tolerances corresponding to grades 5 to 16 are giyen in

3
i =045 4/ p + 0.001 D*

3
i=0.052 4/ p -+ 0.001 D

Table 2 below, in terms of the tolerance unit i:

TAaBLE 2. — Values of standard tolerances corresponding to grades 5 to 16

ITS | IT6

IT7

IT8 | IT 9

IT 10, IT 11

IT12 | IT 13

IT14 | IT 15 | IT 16

Values 71 101

161

251 | 404

64i | 1001

1601 | 2501

4001 | 640i | 1p00i

Note.—Above IT 6, the tolerance is multiplied by 10 at each fifth step. ** This rule applies

also, if necessary, beyond IT\16.

2.1.2.2 ForCeRADES BELOW 5, the values are calculated as follows:

TasLE 3. — Values of standard tolerances corresponding to grades 01, 0 and 1

IT 01 IT O IT1
Val i i
for D in millimetres 0.3 +0.008 D 0.5 +0.012 D 0.8 +0.020 L
pratuss in 0.001 in 0.012-+0.008 D 0.02-4-0.012 D 0.03--0.020 D
for D in inches . . . . . .

NoTE.—The values IT 2 to IT 4 have been scaled approximately geometrically between the

values of IT 1 and IT 5 (see Table 7, page 22).

* This formula has been empirically calculated on the basis of former national standards and taking account of the fact
that, for the same manufacturing conditions, the relationship between the values of the manufacturing errors and the
diameter is approximately a parabolic function.

** But for one exception : the value 7.5 is rounded off to 8 for grade 6 in the diameter step above 3 up to 6 mm.

— 15 —
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2.1.3 Fundamental deviations

Based on experiments, formulae had been accepted for the ISA System and admitted
as satisfactory; these formulae, indicated in clauses 2.1.3.1 and 2.1.3.2, permit the
calculation of the fundamental deviation for each case.

2.1.3.1 SHAFTS

For each letter symbol defining the position of the tolerance zone, the magnitude
and sign of one of the two deviations, which is known as the fundamental deviation
(upper deviation es or lower deviation ei) (see Fig. 1, page 6), are determined by
means. of the formulae in Table 4, page 18.

The other deviation is derived from the first one, using the magnitude of the Gtandard
tolerance IT, by means of the following algebraic relationship:

ei=es—1IT or
es=-¢ei+ IT

It will be noted that

(1) except in the case of shafts j and jg, for which, strictly speaking, there is no funda-
mental deviation, the value of the deviation shown in Table 4 is independent
of the given grade (even if the formula includés a term involving IT);

(2) the fundamental deviation given by.the formulae in the Table is, in principle,
that corresponding to the limit closest to the zero line, in other words,

the upper deviationses for shafts a to h and
the lower deviation ei for shafts j to zc.

2.1.3.2 HoLses

For each letter’symbol, defining the position of the tolerance zone, the magnitude
and sign of\the fundamental deviation (lower deviation EI for holes A to H and upper
deviatign-ES for holes J to ZC), are derived from the fundamental deviation es or ei
of the\shaft with the same letter, according to the rules given below: *

The other deviation is derived from the first one, using the magnitude of the toler-
ance IT, by means of the following algebraic relationship:

ES=EI +IT or
El = ES - 1T

* Those rules have been determined for the establishment of the ISA System so that,

(a) for holes complying with the general rule,
the limit corresponding to the fundamental deviation of a hole is exactly symmetrical, in relation to the zero
line, to the limit corresponding to the fundamental deviation of the shaft with the same letter;

(b) for holes complying with the special ruie,
two comparable fits, with basic hole and basic shaft, in which a hole of a given grade is associated with a shaft
of the next finer grade (e.g. H7/p6 and P7/h6), have exactly the same clearances or interferences (see Fig. 6,
page 17).
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(1) General rule

El = —es for A to H
ES = —ei for J to ZC

This rule is applicable to all deviations, except
(a) those to which the special rule given below applies,

(b) holes N for grades 9 to 16, above 3 mm (or 0.12 in), for which the fundamental deviation
ES—20

(2) Special rule

ES= —ei+ A
where A = difference IT, — IT,, between the fundamental
tolerance of the grade in question and that of the
next finer grade

This rule is applicable, for diameter steps above 3 mm (or, 0,12 in), to

J, K, M and N up to JT 8 inclusive,

P to ZC up-to IT 7 inclusive.
Hole-basis fit Shaft-basis fit
s lei| +1Tp.1=|ES|+ITp,
=y N

ei]- 1Ty =|ES|-ITp.1

ei

NN

MO

7 |

on

ITh-1
e
ES

Ty

Fi1G. 6
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TABLE 4. — Formulae for fundamental shaft deviations

Upper deviation es Lower deviation ei
Values in microns Values in 0.001 in Values in microns Values in 0.001 in
for D in millimetres for D in inches for D in millimetres for D in inches
i5s |
= —(265+ 13 D)= —(105+ 1.3 D)| to No formula
for D < 120 for D <4.73 j8
a K 4 3 3
= —35D = —35D kt°7 =+ 064 D =+ 0074 D
for D > 120 for D > 4.73
k for
gra-
o —(140 + 0.85 D) = —(5.5 + 0.85 D)| des
for D < 160 for D < 6.3 <3 =0
b and
>3
~ 18 D = — 18D
for D > 160 for D> 6.3 m = + (IT7 — IT6)
== 5 DYs4 = + 0.59 Do
~ — 52 poz — — 39 pos ; + T
for D <40 for D < 1.58 p |=1+T740t05|= +1T740t00.3
c
= —(954+0.8 D) |{= —(3.754+ 0.8 D) - ="Geometric mean of values ei
for D > 40 for D > 1.58 for p and s
= + IT8 + 1to4}|= +~1IT8+0t00.2
= Geometric mean of values es for D < 50 for D < 1.97
cd S
for cand d
=+ IT7+04 D|= +1IT7+04 D
for D> 50 for D > 1.97
d ]= — 16 D*¥ = — 2.62.D%#
t . =+4+1IT7+063 D
e |=—11 D4 <= v 1.63 D¢
u =+ IT7+ D
f 1= Geometric nieanl of values es v = +IT7+125 D
forlé€and f
X =+ IT7+ 1.6 D
f |= —5.5 pou = — (.82 p*4
» y =+ IT7+4+2 D
fg [ = Geometric meamn of valtes es Z = 1 117 F25 D
forfand g
za =+ 1T8 +3.15 D
g = —25 D> = — 0.3 Do
' zb = +1IT9+4 D
h =0 zc = +ITI0+5 D
. .. IT
For js: the two deviations are equal to + 5
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2.1.4  Rules for rounding off

2.1.4.1 METRIC VALUES

The values which result, in each diameter step, from the use of the formulae given
in clause 2.1.2 for the standard tolerances of grades 11 and finer, and those given
in Table 4, page 18, for fundamental shaft deviations, are rounded according to
the following rules:

TABLE 5. — Roundings of metric values

VALUES IN MICRONS
Values above 5 45 | 60 | 100 | 200 | 300 | 560600 | 800 | 1000| 2000
Values up to 45 | 60 | 100 | 200 | 300 | 560, | €00 | 800 | 1000 2000 | |—
for standard
tolerances
for grades 11 ! I ! 5 10 10
and finer

R di
in
multiples of | for deviations es 1 2 5 5 10 10 20 20 20 50

fromatog

-4

for deviations ei 1 1 1 2 2 5 5 10 20 50 | 100

from k to zc

NOTES

1. Values resulting from the sum or the difference of two values, which are both algeady

rounded, should not be rounded again.

2. For shafts jg Special rounding-off rules are indicated in the footnotes to Tables 8
and holes Jg and 9, pages 23 to 26.

3. For the small values, in particular, it is sometimes necessary to depart from these
rules and even from the application of the formulae, mainly to ensure a better
scaling. The numerical values retained in the System are shown in numerical
Tables 7, page 22, and 8 and 9, pages 23 to 26.
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2.1.4.2 INCH VALUES

Each inch value for standard tolerances and fundamental deviations of shafts and
holes, converted from the corresponding metric value, is rounded off to the nearest
value extracted from the following Table 6.

In some cases, it is necessary to depart from this procedure to ensure a better scaling

(see clause 2.4).

Frpre-t—Roundings-of-inch—vaiues
VALUES IN 0.001 in

0.005 0.5 7.0 90
0.006 0.6 8.0 100
0.008 0.7 9.0 120
0.01 0.8 10 140
0.012 0.9 12 160
0.015 1.0 14 180
0.02 1.2 16 200
0.025 1.4 18 220
0.03 1.6 20 250
0.04 1.8 22 etc.
0.05 2.0 25

0.06 2.2 28

0.08 2.5 30

0.1 2.8 35

0.12 3.0 40

0.15 305 45

0.2 4.0 50

0.25 4.5 60

0.3 5.0 70

0.4 6.0 80

2.2 Numerical values
Tables-7, page 22 _and 8 and 9, pages 23 to 26 present the essential numerical data relating |

to the limits of parts for the whole System up to 500 mm.
These numerical data should be taken as authoritative for the application of the System, without
referring to rules or formulae (see clause 2.1), from which they are calculated.

2.2.1 Standard IT tolerances

Table 7, page 22, shows, for each diameter step, the values in metric units and in inch
units of the standard tolerance IT for grades 01 and 0 and 1 to 16.
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2.2.2  Fundamental shaft deviations

Table 8, pages 23— 24, gives, for each diameter step, the values in metric units and in
inch units of the fundamental shaft deviation:

upper deviation es for shafts with symbols a to h,

lower deviation ei for shafts with symbols j to zc.
The other deviation is derived from the fundamental deviation, as indicated in

clause 2.1.3.1, by subtracting or adding, as the case may be, the value of the standard
tolerance IT as given in Table 7, page 22, for the grade in question.

For shafts jg, there is no fundamental deviation; the two deviations jg are caleylated
only in terms of IT, as noted in the Table.

2.2.3  Hole deviations

Fundamental hole deviations derive directly from shaft deviations, as indicatg¢d in
clause 2.1.3.2.

However, for more convenience, Table 9, pages 25226, for each hole symbo] and
each diameter step, gives, according to the various' grades, the fundamental|hole
deviations.

The other deviation is derived from the “fundamental deviation, as indicatdd in
clause 2.1.3.2, by subtracting or adding)(as the case may be, the value of the starjdard
tolerance IT, as given in Table 7, page 22, for the grade in question.

NOTES
1. Fundamental deviations for some symbols are not given directly by the Tables.

2. The two limit deviations J¢ should be determined in terms of IT, as indicatgd in
Table 9,/pages 25— 26.

3..5The values of the fundamental deviations for holes

K, M, N for fine grades up to 8 inclusive, and
P to ZC for fine grades up to 7 inclusive,

should be obtained, for sizes above 3 mm, as indicated respectively in each table:

T metric—vatues;
by adding algebraically the value stated in the column of the corresponding
symbol for the given step, and a A value given itself in columns on the right-
hand side of the Table. The value A is equal to the difference 1T, — IT,; of
the special rule (see clause 2.1.3.2);

in inch values,-
by conversion, as indicated in clause 2.1.4.2, from the corresponding metric
values of Table 9, pages 25— 26; for the rounded-off values actually accepted,
see in the Appendix the practical tables of commonly used shafts and holes for
general purposes.
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TaBLE 7. — Numerical values of standard tolerances

1. Metric values

Grade orfoltl2]|3(4|s5|6(7|8] 9 |10 111213 14% | 15% | 16%

<3 (0305108} 1.2 2| 3] 4| 611014 | 25) 40 60] 100 [ 140 | 250 | 400 | 600

1.5/25) 4| S, 8|12 (18| 30| 48 75| 120 {180 | 300 | 480 | 750

>6to 10 {0.4/0.6 1.5;2.5] 4| 6] 9]15{22| 36| 58| 90| 150 |220 | 360 | 580 | 900

0.001 mm)
l

10t 18 051081121 9 3 s 2 11 18 27 43 20 110 1201270 430 200 1100

>18 to 30 [0.6|1 |1.5]2.5|4 6| 91320 33| 52| 84 |130| 210 |330| 520 | 840 | 1300

>30 to 50 [0.6/1 [1.5{2.5{4 7111(16|2539| 62100160} 250 [390 | 620 | 1000 ! 1600

>50to 80 |0.8|1.2/2 |3 8131930 46| 74120190 300 | 460 | 740 | 1200 1900

>80 to 120 |1 |1.5}(2.5]|4
>120 to 180 |1.2|2 |3.5]5

>180 to 250 |2 |3 |4.5]7 |10 |14]20|29 (46 |72 115 185|290 | 460,720 | 1150 | 1850 | 2900

)
6 (10| 1512235 |54 87| 140|220 350 | 540 | 8701400 | 2200
8 |12118|25{40|63|100 | 160 | 250 | 400 | 630.4~1000 | 1600 | 2500

for diameter steps in millimetres

>250 to 315 {254 12 116233252 81|130|210 | 3207\520 | 810 | 1300 | 2100 | 3200

Standard tolerances in microns (1 w

8
9 |13 1825|3657 |89 140 | 230 360 570 | 890 | 1400 | 2300 | 3600

6
>315to 400 |3 (5 |7
8

>400 to 500 {4 |6 10 {15 |20]27140 |63 |97 155 250°| 400 | 630 {970 | 1550 | 2500 | 4000

* Up[to 1 mm, grades 14 to 16 are not provided.
NotH. — Numerical values amended from the former ISA System are framed in a bold line.

2. Inch values

Grade 01 0 1 2 3 4 5 6 | 7819 |10 |11 12| 13 |14%| 15% | 16%

<0.12]0.012}0.02",0.03;0.05/0.08| 0.12/ 0.15/0.25,0.4 |0.6 | 1.0 | 1.6{ 2.5| 4.0| 6.0/10.0; 16.0| 25.0

>0.12 to 0.24) 0.015{0.025| 0.04/ 0.06/0.10/0.15/0.2 {0.3 |0.5 ]0.7 | 1.2 | 1.8] 3.0| 5.0{ 7.0/12.0| 18.0| 30.0

>0.24 to 0.4070:015/0.025;0.04,0.06|0.10/{0.15/0.25{0.4 0.6 (0.9 | 1.4 | 2.2| 3.5| 6.0| 9.0{14.0/ 22.0| 35.0

>0.40 to~0.71]0.02 {0.03 |0.05{0.08/0.12/0.2 /0.3 (0.4 }0.7 (1.0|1.6| 2.8/ 4.0{ 7.0{10.0/16.0| 28.0| 40.0

>0,7\to" 1.19]0.025/0.04 |0.06/0.10/0.150.25/0.4 {0.5 10.8 {1.2 2.0 3.5{ 5.0| 8.0/12.0,20.0{ 35.0} 50.0

>1.19 to 1.97]0.025/0.04 {0.06/0.10|0.15/0.3 |0.4 10.6 |{1.0 [1.6 | 2.5 | 4.0 6.0]{10.0{16.0{25.0| 40.0| 60.0

=
- -]
9
=]
b
h

200120190 200 45

: S

200

107 ¢+ 215i003 1005 o0 01209 102 085 0711
T T = = g e g g g =

>3.15to 4.73/0.04 {0.06 [0.1 |0.15{0.25/0.4 |0.6 |0.9 [1.4 [2.2 3.5 | 5.0] 9.0/14.0{22.0/35.0 50.0| 90.0

>4.73 to 7.09]0.05 |0.08 |0.12/0.2 {0.3 |0.5 0.7 [1.0 |1.6 {2.5 4.0 6.0/10.0|16.0|25.0(40.0/ 60.0;100.0

for diameter sleps in inches

Standard tolerances in 0.001 in

>7.09 to 9.8510.08 {0.12 {0.2 |0.3 {0.4 |0.6 10.8 |1.2 |1.8 i12.8 4.5 | 7.0[12.0|18.0}28.0{45.0/ 70.0 | 120.0

>9.85 to 12.41}0.10 |0.15 [0.25/0.3 |0.5 {0.6 |0.9 {1.2 {2.0 [3.0 | 5.0 | 8.0/12.0|20.0|30.0]50.0/ 80.0120.0

>12.41 t0 15.75/0.12 ;0.2 10.3 |0.4 {0.5 /0.7 | 1.0 {1.4 ]2.2 |3.5|6.0 | 9.0/14.0{22.0|35.0{60.0) 90.0| 140.0

>15.75 to 19.690.15 |0.25 |0.3 0.4 |0.6 |0.8 [1.0 |1.6 |2.5 [4.0 6.0 [10.016.0}{25.0 40.0{60.0100.0 160.0

*

Up to 0.04 in, grades 14 to 16 are not provided.
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TaBLE 8. — Numerical values of fondamental de

1. Metric values

Fundamental deviation Upper deviation es
g Letter a® [ b | l cd { d [ e l of | £ [ fg 1 g l B g j p
) Grade All grades 5-6 7 8 | 4a7
*<3 | —270] —140| —60| —34 | —20] —14] —10] —6 ] —4 —2] o —2 | —4] —%] o
~3to 6 | —270| —140| —70| —46 | —30| —20| —~14 | —10 | —6 —4| 0 2| —4| — | +1
>6to 10 | —280| —150| —80| —56 | —40| —25| —18 | —13 | —38 —51 0 2 | -5 — | +1
~| =Mt ¥ | gl —1s0| —95| — | —so| —32| — | —16] — | -6] o -3 —6| — | +1
g >14to 18
>18to 24
= —==2 = 1 _300| 160 | —110| — | —65| —40| — | —20| — -7] o 40 =8| — | +2
8 >24 to 30
< ]
[*] — — —
1| £ =30t 40 310 —170 | 120 | 0! 5ol — | s | _ N sl 0] — | 42
3| E >40 to[ 50 —320: —180 | —130
~ | B 65 | — - — B
s | § —=20 340 —190, —140 0 ' 00| —60| - | —=30| — | —101 o gl | — | 42
S| 5 =65t 80 | —360] —200 | —150 A
5| =
2|3 00 [ — — _ i
E | g —=0ul 2801 220 | 100 | a0 —72| — | =36 | — | -2 o 2 cf.zo | Fis | — | 43
£ 2 _>100t0[120 | —410] 240 | —180 5
@ | 5 >120t0|140 | —460] —260 | —200 3
21 8 _>140t0]160 | —520] —280 | —210 | — | —145| —85| — | —43| — | —14| 0 z —11 ] f18 | — | +3
T | & _>1601t0[180 | —~580| —310 | ~230
= |5 _>180td200 | —660] —340 | —240
=1
E >200t0]225 | ~740] —380] —260 | — | =170 | —100] — | —=50 | — | —15 \-0 —13 | +21 | — | +4
g >22510[250 | —820 | —420 | —280
=
0 — - —
5 >250 i) 28 020, =480 L 00 1 g0 | —110| — | =56 | —C17 ! o —16 | 126 | — | +4
& 280 to[315 |—1050| —540 | —330
5 |—1200] — —
>315 to]35 1200] —600 | =360 | | o0 b [ _o [ X1 sl o s |l | — |
=355 to[400 | 1350 —680 | —400
400 0 |- — —
=400 t0[45 1500 —760 [ —as0] _F 0 ol ol _g b | _wl o 20| Il — | 45
450 to[500 |[—1650 | —840 | —480

* The deviations a gnd b are not provided for diameters up to 1 mm.
** For js in the partigular grades 7 to 11, the two symmetrical deviations + %I‘ may_possibly be rounded in national standards if the IT valuelin microns is an odd vz
NoTE. — Numerica| values amended from the former ISA System are framed in a bold line.
2. Inch values

Fundamental deviation Upper deviation es
E Letter a* b* c cd ! s} i e l ef || f l fg Jl g } h is j k
B
& Grade All grades 5-6 7 8 4a7
+To12| —10 =5 ] <25 =16 —1.0] —0.6 | —0.4 | —0.3 | —0.2 | —0.1 0 - —0.1 | foas{—o02s5s] o
o
=0.12td] 0.24| —10 —5 1 —_28) —18] —1.2] —~08 | —0.6 | —0.4 | —0.25] —0.15] © P —0.1 | foas| — +0.1
=0.24t0] 0.40| —10 6 =30 | —22 | —16| —1.0 | —0.7 | —0.5 | —0.3 | —0.2 0 3 —o1 | to2 | — +0.1
<040 to] 0.56 =
: . —12 <6\-35] — | —-20] —-12| — | —06| — | —025 O E —-01 | o2 | — +0.1
=0.56 to] 0.71 2
>0.71to 0951 _ ), 6| —45] — | —25| 16| — | —08} — | —03 0 2 —0.2 | 403 | — +0.1
- =0.95 to] 1.19 5
o | g LD IS8 S 5 Sso ] — | =30 20 — | 10 — | —04i o 2 | —02| o4 | — | +o1
S5 >158t0] 197 8
[=] =
& 1.97 to| 2:56 =2
5| g =2 o238 4y 8| —60| — | —40| -25] — | -12| — | —04] o g —03 | 405 | — +0.1
@ | 2 T>2.56t0l 318
< = 7
= o >-3.15to0 3.94 I
5 - 2 16 -9 —70| — | —-50]| =30} — | —-14! — | —o0.5 0 g —0.4 | —o0. — 0.1
% 5 >394to 4.73 2 4 6 *
= g >4.73t0 5.52 2
% S _>552t0 630 ~20 | —12 | —80 | — | =60 | =35| — | -16| — | -06| 0 I ~04 | —07] — +0.1
E|x >630t0 7.09 3
T T >709t0 738 E
& >7.88to 886| —30 | —16 |—100 | — | ~7.0| —40, — | ~20| — | —06| O 2 —-05 | —081 — +0.2
>8.86t0 9.85 E e
>9.85to 11.03 H
It ot 40 | —20 =120 — | =70 —45 | — | =22 — | —07 0 -06 | —1.0| — 0.2
~11.03 to 12.41 1 +
=12.41 to 13.98 2
Lo T —so | — —14. — | 80| =50} — | =25 — | —07 0 S —~07 | —-10| — 0.
=>13.98 to 15.75 25 |- 140 S 0.7 ! +0.2
>15.75t0 17.72 b
ot Rl 60 | —30 | —16. — | -90] =50] — | —28| — | —o. —0.7 | —1. — .
101965 6 30 | —16.0 0.8 0 a 0.7 1.2 +0.2

* The deviations a and b are not provided for diameters up to 0.04 in.
** j 8is not recommended in the inch system, where js 8 should be preferred. < 4 ) ZG 2 4-
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erical values of fundamental deviations for shafts

. Shafts
1. Metric values
Lower deviation ei
j k m n P I r l s J t l u l v I x ! y l z I za I zb zc
1
5-6 7 g | 4a7 §3 All grades
—2 | -4 —6 0 0 +2 | +4 +6 ] +10 | +13 | — 18] — T — +26 | +32] +40] +60
-2 —4 — +1 0 +4 +8 +12 +15 +19 —_ +23 —_ +28 —_ +35 +42 +50 480
—2 —5 — +1 0 +6 +10 +15 +19 +23 —_— +28 —_ +34 — +42 +52 +67 +97
— +40 — +50 +64 +90 +130
—3 —6 — 1 0 7 12 18 23 28 —_ 3
+ + + + * + +3 +39 +45 — +60 +77 | +108 | +150
—_— +4l1 +47 +54 +63 +73 +98 1 +136 +188
—4 —8 — 2 0 8 15 22 28 35
+ + + + + + +41 +48 +55 -+ 64 +75 +88 | +118 +160 +218
_s —~10 N 2 0 - o 17 ey L4 aa +48 + 60 +68 + 80 +94 1 +112 | 4148 +200 +274

+54 +70 + 81 +97 1 +114 ] +136 | +180 ]| +242 | +325
+41 +53 +66 +87 | +102 | +122 ) +144 | +172 | 4226 | +300 | +405
443 +59 +75 | +102 | 120 | +146 | +174 | 4210 | 4274 ||+360 | <4480
+51 +71 +91 | +124 | +146 | +178 | +214 | 4258 | +335||+445 | +585
+54 +79 | +104 | +144 | +172 | +210 | +254 | +310.) +400 | |+525 | -+690
+63 +92 | +122 | +170 | 4202 | +248 | +300 | 44365 | +470 [ [+620 | +800
-11 —18 — +3 0 +15 +27 +43 +65 | +100 | +134 | +190 | +228 | +280 | +340 })..4+415 | +535 |[+700 | +900
+68 | +108 | +146 | +210 y 4252 | +310 | +380\| +465| +600 ||+780 | +1000
+77 | +122 | +166 | +236 | +284 | +350 | (425 | +520| +670 ||+880 | 1150
-13 —21 — +4 0 +17 +31 +50 +80 | +130 [ +180 | +258 | 4310 | +385 (\+470 | +575 | +740 | |+960 | +1250
+84 | -+140 | +196 | +284 | +340 | +425)| +520 | +640 | +820 | 1050 | +1350
+94 | +158 | +218 | +315 | +385 | 4475 | +580 | +710 | +920 | 1200 | +1550

—17 —12 — +1 0 +11 +20 +32

-9 —15 — +3 0 +13 +23 +37

-16 | —26 | — 4 0 20 34 56
+ + + + +98 | +170 | +240 | +350 | +425° 1525 | +650 | +790 | +1000 | 1300 | +1700
108 | +190 | +268 | +390 | +475 | +590 | +730 | +900 | +1150 | 1500 | +1900
18 | =28 | — -
! H 0 TR AT 8 e | 4208 | +294 | 4435 | £330 | £660 | 870 | +1000 | +1300 | |-1650 | +2100
126 232 330 | +490 595 740 920 | +1100 | +1450 | J-1850 | +2400
20 | —32 | — +5 0 +23 | 440 | +68 [ + + * as + + + + - +

+132 | +252 | +360 | +540/| 4660 | +820 | +1000 | +1250 | +1600 | #2100 | 42600

IT value in microns is an odd value, by replacing it by the even value immediately below.

2. Inch values
Lower deviation ei
j k m ’ n l P ] r s I t l u [ v I x | y ! z J za I zb | zc
5-6 7 8 447 g All grades
0.1 | —0.15/—0.25¢ 4 0 +0.1 +0.15,..40:25, +04 +0.6 — +0.7 —_ +0.9 — +1.2 +1.4 +1.6 +2.5
-0.1 —0.15 — +1Q.1 0 +0.15| +0.3 +0.5 +0.6 +0.7 — +0.9 —_ +1.2 —_— +1.4 +1.6 +2 +3
-0.1 -~0.2 — +Q.1 0 +0.25) 04 +0.6 +0.8 +1.0 — +1.2 —_ +1.4 —_— +1.6 +2.0 +2.5 +4
—_ +1.6 — +2.0 +2.5 +3.5 +5
-0, —0. — .1 0 . . A J 1.2 _ K
0.1 0.2 + +0.34¢ #0.5 +0.7 +1.0 + +14 16 i3 — 125 30 oy s
—_ +1.6 +1.8 +2.2 +2.5 +2.8 +4.0 +5 +7
-0. —0. — Q.1 [V} . A . +1.2 1.4
0.2 | —03 + (03 | +06 +08 | +1 + F1.6 | +18 | +22| 25| +30| 435, +45|| +6 | +9
2.0 2. 2.8 .0 35 4.5 6 8 0
-0.2 | —04 — +(.1 0 +04 | +0.7 +1.0 +1.4 +1.8 + +2.53 * +3 + + + + +1

+22 | +28 | +3.0) +40| +45| +5.0 +7 +10 +12
X 2. . X X 6.0 7.
-0.3 | —0.5 — +4.1 0 +05 | +08 | +1.4 | +1.6 ng i_“s‘ Tf: tj?\ ifg :_”‘ ng :'9‘ I:i i::
+2.8 +3.5f +50| +6.0| +7.0{ +80/| +10.0| +14 +18 +22
+3.0 +40 | +6.0| 470 +8.0 | 4+10.0| +12.0{ +16 +20 +-28
+3.5 +50| +70| +80|-+10.0 | +12.0| +14.0 | +18 +25 +30
-0.4 | —0.7 — +0.1 0 +06 | +1.2 | +1.8 | +25 | +4.0 +50 | +7.0] +9.0;+120! +14.0 | +16.0 | +22 +28 +35
+4.5 +6.0 | +80 | +10.0 | +12.0 | +14.0 | +18.0 | +25 +30 +40
+5.0 +7.0 | +9.0 | +12.0 | +140 | +16.0 ] +20.0 | +28 +35 +45
-0.5 | —0.8 — +0.2 0 +06 | +1.4 | +20 | +3.0 | +5.0 +7.0 14100 | +12.0 | +16.0 | +18.0 | +22.0 | +30 +40 +50
+6.0 +8.0 | +12.0 | +14.0 | +16.0 | +20.0 | +25.0 { +30 +40 +350
+6.0 +9.0 | +12.0 | +16.0 | +-18.0 | +22.0 | +28.0 | +35 +45 +60

-0.4 | —-0.6 — +0.1 0 +0.5 | +1.0{ +1.6 | +2.0

06| —1.0] — . ) ) 2. 3.5
0.6 | —1.0 0210 H08 | H14 ) 22 7.0 | +9.0 | +140 | +16.0 | +200 | +250 | +300 | +40 | +50 | +70
7.0 | +10.0 | +160 | +18.0 | +22.0 | +28.0 | +350 | +45 | +60 | +70
07| —10| — ) ) . ) 45
0.7 —1.0 024 0 | 08 +16 | 2.5 | + 8.0 | +12.0 | +18.0 | +20.0 | +25.0 | +30.0 | +40.0 | +50 | +60 | +80
9.0 | +12.0 | +200 | £22.0 | +28.0 | +35.0 | +450 | +60 70 50
07| —12] — | +02| o | 409 +1.8] +28| +50 |- * * +

+10.0 | +14.0 | +22.0 | +25.0 | +-30.0 | +40.0 | +50.0 | +60 +80 | +100

(g) —23-24—
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TABLE 9.— Numerical values of fundamental

1. Metric values

Fundamental deviation Lower deviation EI
E Letter A B* I C yCDl D E IEF] F IFGIG[H Jg** J K M ]
5
7 Grade All grades 6 7 8 <8 [>8 <L8*** [ =8 <8
* 3 +270| +140| +60|+34| +20| +14| +10] +6)1+4] +2]0 +2| +4| +6 0 0 —2 —2 —4
>3to 6 | +270| +140] 470 [+46| +30| +20| +14| +10 |+ 6] +4]|0 +5] +6{+10] —14+A [ —| —4+A | 4] -8+,
>6to 10 +280| +150| +80|+56| +40| +25)+18) +13 |+ 8| +5|0 +5] +8|+12| —14+A | — —6+40 | —6] —10+,
— >10to 14 +290| 4150 +95] — | +50| +32] — | +16|—| +6|0 +6/4+10|+15| —1+A | — —T+A | =7 —12+4.
£ >14to 18
g >18to 24
= +300| 4160 | +110| — | +65] +40| — | +20| — | +7| 0 +8|4+1214+20| —2+4A | — —8+A | ~8] —15+.
S >24to 30
@ o >30to 40 +310{ +170 | +120
e —_ 80 50| — 25| — 9|0 10(+14]+24 | —-2+A | — —94+4 | —-9| —17
Il & TSa0te 50 | +320[ +180] +130 T8O+ + T 1014+ + + e
g < 2 - S
- B >opto—6T =IO T T90 =130
~ | = — 100 60 — 30| — 10| 0 | EI 13418428 —2+A | — | =11+A j—11| -20
g | §  >6fto 80 | +360] +200) +150 + * N + 1'” TR * * ! +
S|l2 >spto10o | +380] +220] +170
2% - —_ 72 — 36 | — 2 ] 16 [+22 [+34 | =3+ A — || —13+A |- —23
g § >10p to 120 +410| +240| +180 +120) + + +l 0 @ + + + K + 1 +
21 % ">12pto140 | +460] +260 ] +200 2
E % >14p to 160 +520) +280| +210| — [+145| +85| — | +43|— [+1410 -E +18 [ +26 |+40[(F3+A | —|| —15+A |—15] —27+.
S| B >16pto180 [ +580) +310] +230 a
- § >18p to 200 +660; +340 | 4240
| L >20p to 225 +740| +380| +260 — |+170{4+100| — | +50| — | +15{ 0 +22-+30 | +47 | —4+A | —I| —17+4A |—-17] =31+,
=
‘E’ >22F to 250 + 820} 4420 +280
]
o >25D to 280 +920( +480 | +300 b
— 190 |+110| — 56| — 1710 25|+36|4+55| —4+A | —|| —20+A |—20] —~34
é >28p to 315 |+1050| 4-540 | +330 + + + + > + + + + +
>31p to 355 |[-+1200| 4600 | +360
— 210 |+125 ) — 62 — 18| 0 60 —4+A | —|| —21+A |~ -
>35p to 400 |-+1350) +680| +400 +210)\+ + + TV + + + = 37+
>40p to 450 |+ 1500 +760 | 4440
— 230 35| — 68| — 2000 —5+A | — | -23 — —40
< a5p to 500 |+ 1650| +840 | +480 4230 [+1 + + +33|+43 | +66 + +A —23 40+,
*The deviationy A and B in all grades, and N in grades >8, are not provided for diameters up to 1 mm. *** Spe
** For Js in the grades 7 to 11, the two symmetrical deviations + ITTmay possibly\be rounded in national standards if the IT value in mjcrons e IIEI:( |
is an odd value, Qy replacing it by the even value immediately below.
NoTe. — Numeilical values amended from the former ISA system are framed in a bold line.
2. Inch values
Fundamental deviation Lower deviation
=z Lefter a* s+ cleo| o | e |er| F[F]c [H]] 5 K
E
& Gihde All grades 6 7 8 | <8|>8 <8
¢ <012y +100| +5.0| +254+16| +1.0 +0.6| +04 | +03 |+0.2 | +01| O +0.1 | +0.15 +0.25f 0 | 0 {—0.1
~0.1to 024] +10.0] +5.0|.+-28] +1.8 | +1.2 | +0.8 | +0.6 | +0.4 | +0.25| +0.15| 0 %‘ +0.2 [ +0.25 +0.4 —
>0.2§10 040 +100] +60]-430] +22 [ +1.6 | +1.0| +0.7 | +05[+030] +02] 0 | = +0.25] +03 ] +0.5 —

|3l
>040to 056} | 150|<F60| +3.5| — | +20] +12| — | +06| — | +025 0| g | +025 +04| +o05 -
>0.5¢ to 0.71 ]

& L
>074t0 0951 561 +60| +45| — | +25| +1.6| — | +08| — | +03| 0|3 +03 | +05) +07 | , |—| =
>0.95to_1.19 3 3 g

-] g =T SO I
- >11pto LIBE 190! +70| 450 — | +30] +20| — | +10| — | +04| 0 % +0.4 | +0.6| +1.0 § —| E
e E >1.58to0 1.97 > = E
= O] = 8
g E 219102361 | 140l +80| +60| — | +40] +25| — | +12| — | 404| 0% +05] 408} +1.1 | g |—| E
7 g  >2.5646=315 = % 8
2 1510 3.9 5 E 2
£} 5 =3It 3MY 601 4o0| +70] — | +50| +3.0| — | +14| — |405] 0§ | +07| 09| +14| F |—| &
S| % _>39410 4.73 = = %
S| 2 >473t0 552 £ £ &
S| E _>s552t0 630) +200| +120| +80| — | +60| +35| — | +16| — | +06| 0 g +0.7 | +10 ] +16| & |—| 2
217 _>630t0 7.09 3 g g
S| & >7.09t0 7.88 3 2 5
Z >7.88t0 8.86| +30.0| +160|+100| — | 470 +40| — [ +20] — | 406] 0| = +09 | +L1| +1.8] g |—]| 3

Ele~ c £

>8.86to 9.85 ; 5 K]

5 — B
BB 4o0] 1200]+120] — | +70 | +4s5| — |+22| — |407] 0|1 | FOI|FL3 42015 |~ O
>11.03 to 12.41 @

) '

>12.41t013.98 2

50.0 25.0 14.0 — 8.0 5.0 - 2.5 — 071 0| = . . . —_
>13.98 to 15.75 + + + + + + + % +1.1 ) 4+1.5 | +23
>15.75t017.72 a ]
] 60.0 30.0 16.0 — 9.0 5.0 — 2.8 — 0.8 0 . . . —
<1772 to 19.69 + + + + + + + +1.3 | +1.6 | +2.7

® The deviations A and B in all grades, and N in grades =8, are not provided for diameters up to 0.04 in.
@ 25-2(
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nerical values of fundamental deviations for holes

Holes
1. Metric values
Upper deviation ES
M N Pl p [ R [ S ] T l U | v l X ] Y ] z [ ZA [ZB I zc A in microns **+*
S8 <gvr s8] <8 |>8%] <7 -7 3[4 5’6[7 8
0 —2 | =2 -4 —4 —6] —10] —14] — [ —=18] — | —20] < —26] —32] —40] —60 A=0]
—| —4+A | 4] —8+A| O —12] —15| —19] — [ —23| — | —28] — —35| —42| —s50] —sof[1 1,501 3] 4] 6
—| —6+A [ -6 —10+A| O —15] —19] —23| — | —28] — | —34| — —4a2] —s52| —67] —97| 1|52 3] 6] 7
— | = — - = = —130
—| —=7+A | -7 —12+A} O —18| —23| —28| — | —33 40 50 64 0] —130) 1o 13| 3] 7] 9
a -39 —45] — —60| —77| —108] —150
. — | —41| —47] —54| —-63] —~73] —98| —136] —188
—| —8+A | -8 —15+A| 0 | B | —22| —28| —35 152131 4 8l12
+ * o —41] “a8| —55| —64| —75| —s88| —118| —160] —2i8
L
2 —48] —60| —68| —80| —94] —112] —148 | —200] —274
—| —9+A | -9 —17+A | 0 | § | —26] —34| —43 15/3 (4] 5| 9|14
+ T é —54| —70| —81| —97] —114] —136] —180 | —242| —325
. —11 A _11 —20—-A 0 ; _32 '—41 .)3 oU —07 IUA ’—11.2 _I‘P“P — 174 — L&l — JUYJ —SVJ 2 3 6 11 16
+ A —43] —59| 75| —102 |~120] —146 | —174] —210| —274 | —360] —480
g —51] —71| —=91| —124 | —146| —178 | —214] —258| —335| —445] —3585
—| —134A |—13| —234A{ 0 | B | =37 24 7] 13|19
+ 13 g —54| —79 | —104{ —144 | —172]| —210 | —254] —310] —400 | —525] —690
5 —63} —92|~122] —170 | —202{ —248 | —300] —365| —470 | —620] —B00
—| —15+A |-15| —=274+A| 0 | » | —43] —65| —100 | —134] —190 | —228| —280 | —340] —415{ —535| —700| =900| 3 |4 | § | 7| 15|23
g —68] —108 | —146| —210 | —252| —310 | —380] —465| —600 | —7807— 1000
5 —77| —122 | —166| —236 | —284 | —350 | —425| —520| —670 | —880{—1150
—} —17+4A |-17] -314A| 0 | & | —50| —80| —130 | —180| —258 | ~310| —385 | —470] —575| —740 |-=~960|—1250} 3 |4 i 4 | 9 17|26
2 —84| —140 | —196| —284 | —340| —425 | —520] —640| —820\ —1050|—1350
wax & —94] —158 | —218| —315 | —385| —475 | —580] —710] —920 | —1200{--1550
—] =20 ~20f —344A | 0 | @ | —56 414171 9(2]2
20+4 i —98 | —170 { —240| —350 | —425| —525 | —650] —790{"-1000 | —1300|—1700 029
~108 | —190 | —268| —390 | —475| —590 | —730] —900)~-1150 | —1500|—1900
—| —=21+4A [-21| -374A | © —62 415|711 2132
+ 2 1 —114| —208 | —294| —435 | —530| —660 | —820| —510007| — 1300 | —1650|—2100
—126 | —232 | —330| —490 | —595| —740 | —920[\321100 | —1450 | —1850{—2400
| - —231 —a04 - 505 |7 (13] 23|34
B+A |-23) —403A | O 88 1132 353 | 360] —540 | —660| —820 | —1060))— 1250 |~ 1600 | —2100]—2600
**»* Special case: for M6, ES = —9 from 250 to 315 (instead of —11).
1 microns bl § determmmgK M, N, up to grade 8 and P to ZC up to grade 7, take’the A values from the columns on the right:
Ek.: for P7 from 18 to 30: A = 8 hence ES =
2. Inch values
Upper deviation ES
y K M N Pro P[Rls]TlU]VjXJYlZ[ZA[ZBlzc
7 8 <8[>8 <d! >8 | <8*| >8 | <7 >7
0.15 +0.25] o [0 [—-0}] —0.1 [=0.15]—0.15 —025| —0.4 | —0.6 | — —0.7] — —0.9] — —12] —1.4]] —1.6] —2.5
0.25| +0.4 — —0.15 ) —05 | —06| —07 ] — —09] — —-1.2] — —1.4] —1.6{ =20 =30
0.3 [ +0.5 — | —0.25 0 —06| —0.8] —1.0| — -12] — —1.4] — —1.6| =20 =2.5] —4.0
] — —1.6| — —20| =25 =35 =5
0. ) — —0.3 0 —07| =10 | —1.2| — -1.4
dros “16] —18] — | <25 —30| -4 | =6
_ - —-1.6f —1.8] —22] 25| —28| —4.0| -5 ~7
) . — —03 " 0 —-08 | —1.2 | —1.4
031 +07 | o 8 8 8 —16 | —18] —23| =35 —30] =35 45| =6 | =9
B 2 2 S —2. —25{ —2.8] —3.01 =335 —45| — -8 | =
06| +10| E |—| E[| —osp £ | 0o | E |10 14| -138 04 725] =2 35| —45] =6 8|10
3 3 e E —22 | 28] —30] —40] =45 =5 | —7 |[=10 | =12
g8 —2.0| —25| —35| —40] -50] —60| —7 | =9 |[—12 | —
0.8 +1.1 E - E =0.5 = 0 £ —14 —1.6 29 20 a0 0 Py a0 Q 10 —14 i:
3 8 3 = - 40 5.0 60 7.8 ) 16
2 ™1 2 = E —28| —-35| —50| —60{ —7.0] —8.0| —10 |—14 | —18 | —22
: al 8 1=17% | o g s | —16] —20
e A o el A B > 30| —40| —60| —7.0] <80| —100] <12 | =16 | —20 | —28
g [ § 5 g —35| ~50| —70] —80] —10.0] —120( —14 | —18 | —25 | —30
10| +16| 8 | — 2 1 —06 g 0 g | —18} -25) —40| 50| —-70} -9.0] —12.0] —140] —16 |—22 | —28 | —35
§ g 8 § —45| —60| —80| —10.0] —12.0] —140] —18 [ —25 | =30 | —40
2z Fy iy 2 =50| =70! -9.0] —12.0| —140] —16.0| —20 [—28 | —35 | —45
1| +18| g |- § —0.6 1:, 0 B | —20]| -30| =50 —7.0| —100] —12.0] —16.0| —180| —22 |—30 | —40 | —50
£ 3 3 £ —6.0 | —~80| —12.0| —14.0| —16.0f —20.0| —25 | —30 | —40 | —50
13| +20| 3 —1 3 og 3 o 8 | _5sl 35| =60 | —90] —120/ —16.0] —180] —220] —28 | —35 | —45 | —60
: ) ] =70 -90{ —140| —16.0] —20.0] —25.0( —30 | —40 | —50 | —70
— ~7.0 | —100 | —16.0| —18.0| —22.0] —28.0| —35 [—45 | —60 | —70
. . - —0. 0 —2.5 | —4.5
1.3 +23 08 —8.0 [ —12.0 | —18.0] ~20.0] —250] —30.0] —40 | —50 | —60 | —80
7 ~9.0 | ~12.0 | —20.0| —22.0| —28.0| —35.0| —45 | —60 | —70 | —90
. . — —0. 0 —2.8 | —5.0
1.6 +2.7 0.9 —10.0 | —14.0 | —22.0f ~25.0| —30.0| —40.0{ —50 [—60 | —80 [~100

"\ — 25-26 —
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2.3 Commonly used shafts and holes

The practical tables, contained in the Appendix to this ISO Recommendation, give the calculated
metric and inch values of the two limit deviations, deriving from the indications of the previous
clauses, for some shafts and holes in the fields mentioned hereafter:

General purposes,
Fine mechanisms and horology.

2 3 1 General nurnoces
T & PP

Tables for general purposes are given in the Appendix: tables summarizing the-cofitents
are shown on page 38, and upper and lower deviations, in metric and. in inch values,
for commonlty used shafts and holes are given in the tables on pages 39—40 to 57—58
of this Appendix.

Numerical values corresponding to the symbols for shafts and holes are given, inl most
cases, for the whole range of diameters up to 500 mm (969 in) and, in other [ases,
only for a more restricted field.

This selection may now be regarded as represeniting the most general practice, faking
particular account of existing national standards.*

2.3.2  Fine mechanisms and horology

This part gives, for fine mechanisms and horology,

a selection of shafts, and
a selection of holes,

which show the métric and inch values for the shafts and holes which are considered
necessary in this field.

2.4 Justificatory note on the millimetre-inch correspondence

The following is a list of the changes made, or methods used, in the conversion from fnetric
inteinch values.

1. The limits of the diameter steps are converted from the metric values and rounded to

Two decimal places. Almost all commonty used diameters thus faii-well within the
extreme limits of the diameter steps, without coinciding with these extreme limits.

® Future studies will enable a selection to be made among the symbols for shafts and holes thus selected and, in parti-
cular, will permit the elimination of those which, in certain diameter steps, might constitute a virtual duplication of
adjoining symbols, or would comprise deviations and tolerance zones not readily compatible.

— 27 —
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Attention is, however, to be drawn to the case of the diameters 0.40, 0.95 and 15.75,
which coincide with the extreme values of the diameter steps: difficulties might
indeed arise in the relatively unlikely event of one of the parts of a fit being made in
one system of measurement and the mating part in the other system, due to the
change in the values of tolerances and deviations at these diameters (see last paragraph
of Introductory Note, page 3).

Standard tolerances and fundamental deviations are given in converted values, rounded
to the nearest value in Table 6, as explained in the text. The resulting differences
exceed a negligible percentage only in some of the small values.

In the case of certain holes A, B, C, and shafts a, b, c, the intermediate diameter stéps
are not used, because this is pointless when rounded values are used. The diamieter
steps for these holes and shafts are thus the same as for D and d.

In the case of D and d, the value of the fundamental deviation of diameter step 3.15
to 4.73 is rounded arbitrarily from the metric value of 120 u to ©.005 in, instead of
0.0045 in, to ensure a better scaling.

For the same reasons, the values of X and x in the diameter step 15.75t0 17.72 in are
rounded arbitrarily (deviation 740 p = 0.0291 in, rounded to 0.028 in, not 0.030 in).

In a few cases (mainly holes), deviations cortéctly calculated and expressed in units
of 0.00005 in are arbitrarily rounded to 0.0001 in to make them more suitable for
normal use.

In no case is the difference greater thaw 0.000 05 in (1.25 p).

— 28 —
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3. TOLERANCES AND DEVIATIONS FOR SIZES
ABOVE 500 mm UP TO 3150 mm (19.69 to 125 in) *

3.1 Formulae for tolerances and deviations

3.1.1  Nominal diameter steps for metric and inch values

For the sake of simplicity, the formulae given in clauses 3.1.2 and 3.1.3 for the calcula-
tion of standard tolerances and fundamental deviations are applied to suit the nominal
diameter steps shown in Table 10 below; the results have been computed on the geo-

metrical mean D of the extreme diameters of each step_and apply to all diameters of
this step.
TaBLE 10. — Nominal diameter steps
Nominal diameter steps
Main steps ) Intermediate_steps **
Millimetres Inches Millimetres Inches
above up to above up to above up to above up fo
500 560 19.69 22,05
500 630 19.69 24.81
560 630 22.05 241
630 710 24.81 27.p6
630 800 24.81 31.50
710 800 27.96 3150
800 $00 31.50 35.44
800 1000 31.50 39.38
900 1000 35.44 39.88
1000 1120 39.38 44.10
1000 1250 39.38 49.22 | — —
1120 1250 44.10 49.p2
1250 1400 49.22 55412
1250 1600 49.22 63.00
1400 1600 55.12 63.p0
1600 1800 63.00 70.87
1600 2000 63.00 78.75
1800 2000 70.87 78.)5
2000 2240 78.75 88.J19
2000 2500 78.75 98.43 —
2240 2500 88.19 98.43
2500 2800 98.43 110.p4
2500 3150 98.43 124.02
2800 3150 110.24 125,02

® Section 3 is given only as a provisional ISO Recommendation.
** For deviations r to u and R to U,

3.1.2 Tolerances

In order that commonly used tolerance grades for sizes below 500 mm may be employed
analogically with diameters above 500 mm, eleven grades, 6 to 16, are provided, each
corresponding to one of the standard tolerances called IT 6 to IT 16, the numerical
values of which are given, for each nominal diameter step, in Table 15, page 33.
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For these grades, the values are determined from the tolerance unit I, as follows:

when I is expressed in microns for D expressed in millimetres,

1=0004 D+ 2.1

when I is expressed in 0.001 in for D expressed in inches,

I=0.004 D -+ 0.083

The values of the standard tolerances corresponding to grades 6 to 16 are given in
Table 11 below in terms of the tolerance unit I:

TaBLE 11. — Values of the standard tolerances corresponding to grades 6 to 16

T T
IT 6 IT7 IT 8 i IT9 | IT10 ITIIIITIZ IT13 | IT14 | IT15 IT16

alues 10T} 161 (251|401 | 641 1001[1601 2501 | 400 I | 6401)~10001

Note. — The tolerance is multiplied by 10 at each fifth step. This rule)applies also, if
necessary, beyond IT 16.

1.3 Deviations

Formulae are established to enable the magnitude and sign of upper and lower devia-
tions for shafts and holes to be determined for-each symbol—letter and number—
selected by ISO.

For each letter symbol, defining the positiosi~of the tolerance zone, the magnitude and
sign of one of the two deviations, known-as the fundamental deviation (upper deviations
es and ES or lower deviations ei andBI), (see Fig. 1, page 6), are determined by means
of the formulae in Table 12, page 31:

The other deviation is derived from the first one, using the magnitude of the tolerance IT,
by means of the followingtalgebraic relationships:
ei'=¢es — IT El = ES —IT
es =ei + IT ES = EI 4+ IT
1t will be noted.that
(1) except in’ the case of shafts and holes js Jg, the value of the deviation shown in

the\Table is independent of the given grade;

(2)the fundamental deviation given by the formulae in this Table is in principle that
corresponding to the limit closest to the zero line, in other words

the upper deviation es for shalts d to h, and
the lower deviation ei for shafts k to u,

or
the lower deviation EI for holes D to H, and
the upper deviation ES for holes P to U,

(3) the variety of letter symbols defining the position of the tolerance zones is not so
great as for sizes up to 500 mm.

The values for these deviations, rounded according to the instructions in clause 3.1.4,
are given in Table 16, page 35.
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TaBLE 12. — Formulae for fundamental shaft and hole deviations
Formulae for deviations
Shafts Holes
Values in microns Values in 0.001 in
for D in millimetres for D in inches
d es — 16 D0.44 2.62 DO0.44 + EI D
e es — 11 Do0.41 1.63 D04l + El
f es — 5.5 Do0.41 0.82 Do.41 + El F
(3 es — 2.5 D033 0.3 D03 + El (€]
h es — 0 -+ EX H
Js ei — 0.51T, + ES Is
k el + 0 — ES
m el -+ 0.024 D + 12.6 0.024 D + 0.5 — ES M
n el + 0.04 D+ 21 004 D 4+ 0.83 — ES
) el + 0.072 D + 37.8 0.072 D' 1.50 — ES P*
Geometric mean of values
r el -+ ei for p and,s“or — ES R*
ES for Pand S

s el -+ IT7504 D — ES S*
t ei -+ Ir 74+ 0.63 D — ES *
u ei -+ IT7+ D — ES [J*

* Pending the establishment of an ISO Recommendation giving directives for the application of the ISO System of Limits
and Fits, it is assumed that assoeiated shafts and holes are of the same grade (contrary to what is allowed fpr the
dimensions up to 500 mm (1969 1n)).

3.1.4  Rules for rounding off
3.1.4.1 METRIC VALUES
The values which result, in each diameter step, from the use of the formulae given
in clause 3.1.2 for the standard tolerances, and those given in Table 12 for funda-
mental shaft and hole deviations, are rounded off according to the following rules:

TABLE 13. — Roundings of metric values
VALUES IN MICRONS
Values above — | 60100200 | 500 1000 2000 20 x 10" 50 107100 x 10"
Values up to 60 | 100 | 200 | 500 | 1000 | 2000 | 5000 50 x 107 100 x 10™200 x 10"
e 11 215/10] 20 | 50 | 100 1x10"| 2x107 5x 100

NoOTE. — As an exception to these rules, some values are rounded in a different way, to ensure

a better scaling.
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3.1.4.2 Inch values
Each inch value for standard tolerances and fundamental deviations of shafts and

holes, converted from the corresponding metric value, is expressed as the nearest value
extracted from Table 6, page 20.

3.2 Determination of limit deviations for each shaft or hole symbol

Tables established on the basis of the rules and formulae in clause 3.1 and in Table 12,
page 31, allow calculating both limit deviations corresponding to any symbol (letter and number)

of heSysterm—Thresetabiesappearomr pages 32 to35for bothmetricamd e vatues:
Many of these deviations will probably not be necessary. The following Table 14 shows, as\an
example for study, a selection of shafts and holes used in certain industries.
TabBLe 14. — Limit deviations for a selection of shafts and holes
AB.C‘D‘EiF)GiHiJS‘K!M‘N’P!RIS}T‘U}V!X;Y‘Z
L ett | i 1 | | | i | ‘ i |
€rs | | I { | ! i 1
abcld'elf%glhjs kfm}nprs!tju;leyz
| ' i [ i !
P o
6 ‘ +i 4+ l 1+ + |+ E
*—h_~»———l—r————r——‘.___—“ﬁh—\‘*_..—-—————i—————_
7 + 4+ |+ R ol e o e e A A ol i
8 + |+ + |+ |+
9 + |+ + | -k
10 =+ +| +
E 11 + |+
g
12 + 1+
13 + |+
14 + |+
15 + |+
16 + |+

Note. — In the present state of metrology, it is recommended that shafts and holes for fits of parts in grades
6 or 7 be made in the same shop, and that the measurement of fits in those grades be carried out with the greatest care.

—_ 3 —


https://standardsiso.com/api/?name=93bd84da1a32692155b49cd7bfc274c7

1ISO /R 286- 1962 (E)

3.2.1

Standard tolerances

The numerical values of the standard tolerances are given in Table 15 below, for
each grade 6to 16, in each diameter step. For easier reading, these values are expressed,
in the metric table,

in microns for grades 6 to 11, and

in millimetres for grades 12 to 16.

FaBtE—15 Numerieal—values—of—standard—teleran
FaBtE—15- N ees

1. Metric values

6[7{8‘9‘10]11|12\13’14i15|16

Grades
Values in microns | Valdes.in millimetres

Standard tolerances in microns (1 @ = 0.001 mm)

for diameters steps in millimétres

> 500 to 630 44 1 70 | 110 | 175 | 280 | 440 0.7 4901 | 1.75| 2.8 | |44

> 630 to 800 507 80 | 1251 200 | 320 | S00| Q=8 | 1.25| 2.0 | 3.2 | [5.0

|
> 800 to 1000 56 1 90 | 140 | 230 | 360 | 560)] 09 | 1.4 }2.3 3.6 | |56

> 1000 to 1250 66 | 105 | 165 | 260 | 420660 | 1.05| 1.65] 2.6 | 42 | [6.6

> 1250 to 1600 78 | 125 | 195 | 310.~500 | 780 1.25] 1.95) 3.1 | 50 | |7.8

> 1600 to 2000 92 1 150 1 230 | 370 | 600 | 920| 1.5 | 23 | 3.7 | 6.0 | |9.2

>2000 to 2500 | 110 | 175 | 280 | 440 | 700 | 1100 1.75| 2.8 | 44 | 7.0 | 11.0

>2500 to 3150 | 135 | 210-1330 | 540 | 860 | 1350 2.1 | 3.3 | 54 | 86 | 13.5

2. Inch values

6}7{8\9‘10[11‘12}13’14.15J16
Values in 0.001 in

Grades

£ 19.69to 2481 | 1.8 | 2.8 | 45 7 12 18 28 45 70 | 120 80

>24.81t0o 31.50 { 2.0 | 3.0 5 8 12 1 20 | 30 50 | 80| 120 | 200

Standard tolerances in 0.001 in

for diameter steps in inchds

>31.50t0 39.38 | 2.2 | 3.5 6 9 14 | 22 35 60 90 | 140 | 220

>39.38 to 49.22 | 2.5 4 7 10 16 25 | 40 70 | 100 | 160 | 250

>49.22 to 63.00 | 3.0 5 8 12 | 20 | 30 | SO 80 | 120 | 200 | 300

>63.00 to 78.75 | 3.5 6 9 14 | 25 | 35 | 60 90 | 140 | 250 | 350

>78.75t0 98.43 | 4.0 7 10 18 28 | 40 | 70 | 100 j 180 | 280 | 400

>98.43 to 124.02] 5.0 8 12 | 22 35 50 80 | 120 | 220 | 350 | 500
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3.2.2  Fundamental shaft and hole deviations

Table 16, page 35, for shafts and holes, gives, in the conditions indicated below, the
numerical values for each of the two deviations of each symbol for each diameter step.

Shafts

One of the two deviations (upper deviation es for shafts d to h, and lower deviation ei
for shafts js to u) is given directly in Table 16.

The other deviation is derived by subtracting or adding, as the case may be, the IT value
of the standard tolerance as given in clause 3.2.1 for the grade in guestion.

The only exceptions are shafts jg, for which the two deviations are calculated onlycin
terms of IT, as indicated in the footnote to Table 16.

Holes

Hole deviations, symmetrical, with regard to the zero line, to those of\thé shafts, are
given in a similar way in Table 16.

3.2.3 Important recommendations

Due to the significance of errors of measurement, shafts and holes for fits are not
recommended at the present time in grades finer than\2." Attention is also drawn to the
difficulty of tooling parts in grade 7 itself. ’

Moreover, the manufacturer should take the necessary precautions to cover all the
errors of the checking instruments and of ¢the measuring method (errors for which the
numerical values are not as yet given), in“order to remain within the limiting dimensions.
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TABLE 16, — Numerical values of shaft and hole deviations
es — ES = upper deviation ei — EI = lower deviation IT = Standard tolerance
1. Metric values
Lol Letter d e | f i @ihlislkim]nlop |l s |t 1 ou
- Egi Grade 6 to 16
E , In the table es J‘ | el
@ § é Calculated ei = es — IT :‘:_‘j es = ei + IT
Il Sign ~ -l T i+l +i+i+ + 0+ 1+
>500t0 560 260 | 105 76| 22 1o ol 26 | m } s 150 | 280 | 400 | 600
=360 t0 630 | 155 ¢ 310 | 450 660
>630to 710 175 | 340 | 500 | 740
@ ————————— 200 | 160 R0 24 0 0 30 50 88 -
44 = 71010 800 ! T35 380 560 840
g 2 TTZ800 1o 900 210 | 430 | 620/ 940
Eg |Z T =900t foo0 | 320|170 861 26 10 0| 34 | 561100 1m0 470 | 0680 | [ 1050
f g S ~ 1000 to 1120 250 | 52071~ 780 || 1150
58 ‘2~ >1120 10 1250 330 | 195 | 98| 28 1 0 01 40 1 66 120 15550 | 840 ([ 1300
ET 27 >1250t0 1400 ) 300 () ‘640 | 960 ([ 1450
2. |5 Sia0toien | 200|220 11013010 0 48 1 78| 140 | 555175557 1050 | [ 1600
To | &7 >1600 to 1800 ' 370 | 820 | 1200 ||1850
£ £ T 1800w 2000 | 43012401201 32 10 0158 ) 921 1105460 920 | 13507 [2000
=z 5 >2000 to 2240 450 | 260 | 130 | 3 | o ‘0_ 68 | 118 De 440 | 1000 | 1500 |]2300
2240 to 2500 460 . 1100 | 1650 || 2500
2500 to 2800 550 | 1250 | 1900 | [2900
52800 to 3150 | 0201 290 | 145 ] 38 [0 01 T6M35 | 240 1755571400 | 2100 | [3200
g S S
. §§! Calculated ES = El + 1T * | El = ES — IT
é ‘ a In the table El ‘ ES
- é€! Grade 6 to 16
FA Letter D | E|Fl@iHikIkIMIN]IP[R] s | T ]|lU
* For jg and Jg, each of the upper and lower deviations is equal to IT/2.
2. Inch values
‘E.—:' Letter d e f | @ h|jlk{m|n]|op | f s 1t J]u
- n = Grade 6 to 16
E , j In the table €s f ei
©n |22
5.5 Calculated et =es — IT [ es =ei + IT
a Sign o[ ST Pl b+ o+ ]+
>19.69t0 ,22.05 : | 6 | 12 16 25
2205t 2481 |10 6|3 | 020 LR Y VTR EE
24,81 to 27.96 71 14 20 30
5 2796t 3150 | 12| 63 080 O 1212 |35 =172 35
g ;g Z£31.50 to 35.44 21 7 13s | 10lo ol 1alaal 4 8 | 16 25 35
= £ =35.44 10 39.38 : : : : 91 18 28 40
SC)) € T=39.38 10 44.10 10| 20 | 30 | |45
S| § a0 a2z | M B4 10000 10116 25 ) 4S5 1T 5T TS
2 | >4922t0 5512 12725 | 40 | [0
3 $ 55507t 6300 |16 945 120 0V L813 16 g 40 | [0
: g 6370007087 T3 30 ES] 70
£ | T S7087t 7875 |10 945|120 01223517 M35 50T 8o
s € 2787510 88.19 18 | 40 60 90
S88.19t0 9843 | 18105 [ 1470 0125|4518 37745 1760 | 100
>98.43 to 110.24 22 | 50 70 | 110
11024 to 12402 | 20 [ 126 | 1470 013 135 1?2 '3 760 %0 120
Sy Sign R N =it =-f=T=7-1-
" §§ Calculated ES = El +IT * El = ES — IT
§ = In the table El ES
é%’ Grade 6 to 16
&8 Letter plE|lFl@|Hliki MNP | RI s T | U
* For js and Jg, each of the upper and lower deviations is equal to 1T/2, rounded, if necessary, to the value immediately
above it, extracted from Table 6.
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APPENDIX

COMMONLY USED SHAFTS AND HOLES

FOR GENERAL PURPOSES . . . . . . . . . .. .. .. UR_TO 500 mm (19.59 in)

FOR FINE MECHANISMS AND HOROLOGY . . . . . C UP TO 18 mm ( 0.1 in)

SUMMARY

General purposes

Pages

Synoptictable . . . . . .t 0000000 38
Shafts . . . . . . . .(Co~ o000, letters a toe . . . . . . 39-40
, f toj ... .. 41-42

S P 43-44

. k tot ... . .. 45-46

, W toze . . . . .. 47-48

HolesCHy . . o . o o o o . Lo letters A toE . . . . . . 49-50
s Ftod . ... .. 51-52

s JgtoK ..o L. 53-54

, MtoS . ... .. 55-56

s T toZC . . . . .. 57-58

Fine mechanisms and horology

Shafts . . . . . . . ... o000 letters a tojg . . . . . . 59-60
, k toze . . . . .. 61-62

Holes . . . . . . . . . . . . . ... ... letters A toH . . . . . . 63-64
s, J toR ... 65-66

»w S toZC . . . . .. 67-68
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GENERAL PURPOSES *
SYNOPTIC TABLE OF PARTS FOR FITS
WHOSE DEVIATIONS ARE SHOWN IN THE FOLLOWING TABLES
SHAFTS
Letterabcdefghijjskmnprstuvxyzza‘izbzc
1| + + I |
2 . I I
3| F e LT A
2 ) ([ g g vV R o
5 B S S S [y G ) U DS ) B Y A M
B 2 B B T ) ) ) [ ) Ry N Uy ) iy g gy PR U i By
B e e S E T Eo S T Y e ey g o= ey g g
8 | |4+ |+ 4+ (+| [+ T E + 1+
e T+ HF I+ [ F e R
o T T FT T+ E B R I I~ A I A B A
TN Y e D Y o BN
2 [ U S R R B B
3 | +| T+ R o
B o + |+ BRSEEE e
5 +| |+ N e
6 B + |+ L I
HOLES
I¢tter | A| B  C| D  E| FIG H| J[JIs| K MIN|IPIR|{SIT|{U|VIX|Y|Z|ZAZB|ZC
1 SNEE
B O =T T o o
3 B e+ e
e T NG 2B I o o NN
5 S [ [ I e R R N (i o T
6 e e S e S e T
7 R N N e R e o Eu Fx h S e R
8 [+ ] R e T
S ] +i+ | | B +|+
10 BEEEEENEEEEEE
TIRENEE N | F e BN
12 | . R -
13 | | L+ o
14 o+ [+ N e
5 [ | + T+ RN N
16 T +1 |+ N
* The symbols retained are those for shafts and holes which might be considered as the most commonly used (taking
o o e  metor et e e el (see taplagy S Tenee of diameter steps up to 300 mm (19.69 in)
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es = upper deviation
lower deviation

el =

GENERAL PURPOSI
COMMONLY USED SHAI

1. Metric values

3 Letter ax* b * c
E :
> 9 and 8-9 8.9 I ! 5t
z Grade an 9 1 el 8 9 I and 11 S R B i
Deviations es ei es ei cs el es
<3 —270 —295 —330 —140 —154 —165 —200 - 60 -74 —85 —120 —20
>3to 6 —270 - 300 —345 —140 —158 —170 —215 -70 —88 —100 —145 —-30
>6 to 10 —280 —316 —-370 —150 —172 —186 —240 - 80 —102 —116 —-170 —40
g >10to 18 —290 —333 —400 —150 —177 —193 —260 —95 —122 —138 —205 —50
E >18 to 30 — 300 —352 —430 — 160 —153 —212 —290 —110 —143 —162 —240 —65
8_ >30 to 40 —310 —~372 —470 —170 —209 —232 —330 —120 —159 —182 —280 %0
.T g >40to 50 —320 —382 —480 — 180 —219 —242 —340 —130 —169 —192 —290
< | 8 ~50,ta_6S —1340 —414 —530 —190 —236 —264 —180 =140 =186 | —214 | —330 100
o E >65|to 80 —360 —434 — 550 —200 —246 —274 —390 —150 —196 31324 —340 -
g = >80|to 100 —380 —467 — 600 —220 —274 —307 —440 —170 —224 — 157 —390 120
"g é >100|to 120 —410 497 —630 —240 —294 —-327 —460 —180 —284 —167 —400
S L; >120|to 140 —460 —560 —-710 —260 —323 —360 — 510 —200 =263 - 300 —450
; § >140|to 160 —3520 —620 —770 —280 —343 —380 —3530 —210 3-273 —310 —460 — 145
_5 E >160|to 180 — 580 —680 —830 —310 —373 —410 — 560 —230 —293 —330 —480
.E :8 >180| to 200 —660 —775 —950 —340 —412 —455 —630 —240 —312 —1355 — 530
< é >200| to 225 —740 —855 —1030 —380 —452 —495 —670 —260 —332 — 375 —550 —170
s >225|to 250 —820 —935 —1110 —420 —492 —3535 —1710 —280 —352 — 395 —570
§ >250| to 280 920 —1050 —1240 —480 — 561 —610 — 800 —300 —381 —430 —620 190
; >280[to 315 —1050 —1180 —1370 —540 —621 —670 ~ 860 —330 —411 —460 —650
>315|to 355 —1200 —1340 —1560 — 600 —689 —740 ~960 —360 —449 —3j00 —720 210
>355|to 400 —1350 — 1490 —1710 ~ 680 769 —820 —1040 —400 —489 — 340 —760
>400|to 450 —1500 ~1655 —1900 —760 —857 —9135 —1160 —440 —537 — 395 —840 230
=450 to 500 —1650 — 1805 —2050 —840 -937 =995 —1240 —480 —577 —q35 —880
Numerical valued amended from the former ISA System are framed in a bold line:
* The deviations aland b are not provided for diameters up to 1 mm.
2. Inch values
3 Lettr a* b* c
g 9 and 8-9 8-9 5t
& Grade o 9 11 and 11 8 i 9 11 ana 11 8 l 9 l 11 e
Deviationy es el cs ei es 4i es
<0.12 —10 —11 —12.5 -5 —5.6 -6 —-17.5 —-2.5 —-3.1 —B.5 -3 —1
>0.12to 0.24 —10 —11.2 —13 -5 —5.7 —6.2 —8 —-2.8 —3.5 —f —5.8 —1.2
>0.24 o 040 —10 —114 —13.5 —6 —6.9 —7.4 —9.5 -3 -39 —p4a —6.5 —1.6
>0.40 fo 0.71 —12 —=13.6 —16 —6 —7 -7.6 —10 —-3.5 —4.5 —p.1 —-7.5 -2
>0.71 fo 1.19 -12 =14 —17 —6 ~7.2 —8 ~11 —4.5 —~5.7 —~b.5 -9.5 —2.5
.19 1.5
= 2LDe LB gy —14.5 ~18 —17 —8.6 -95 | —13 -5 —66 | —p5 | -1 -3
: - >1.58 jo 1.97
o
S5 21T 28V, | gy ~21 —8 —98 | -1l ~15 -6 18 —p | -13 | —4
= é >2.56 o 3.15
= |2 >3.15)0 394
B | a —16 —19.5 —25 -9 —11.2 —12.5 —18 -7 -9, —1p. - -
S| 8 >10fdan 92 p-3 16 5
2|5 >473t0 537
S| g >5.52to 6.30 —20 —24 -30 -12 —14.5 —16 -22 -8 —10.5 —12 —18 —6
- =224 10 000
° g >6.30to 7.09
2| <
2ls >70910 7.88
; “ >788to 8.86 —30 —34.5 —~42 -16 —18.8 —20.5 —28 —10 —12.8 —14.5 —22 -1
>8.86 to 9.85
>9.85 to 11.03
=== = = 40 - —52 ~20 -2 25 - - - - - -
—11.03 to 12.41 45 3 32 12 15 17 24 7
>12.41 to 13.98
S ot 50 -5 —64 —25 —28.5 -3t -3 —14 —-17.5 | — - -
>13.98 to 15.75 6 28 ? 17.5 | —20 28 8
>15.75 to 17.72
Ze—s = S 60 - -6 -30 —34 36 - - - - - —
~17.72 to 19.69 66 46 16 20 22 32 9

* The deviations a and b are not provided for diameters up to 0.04 in.



https://standardsiso.com/api/?name=93bd84da1a32692155b49cd7bfc274c7

GENERAL PURPOSES GENERAL PURPOSES
"OMMONLY USED SHAFTS ‘

. Shafts 4 to €
1. Mefric values
¢ d e
| 5 to ! i S to
9 ‘ i M s ‘ 6 . 7 l 8 ’ 9 l 10 | 81 9 5 } 6 j 7 [ 8 ’ 9
ci es ) ei es ei
74 —85 | —120 —20 -24 | —26 ] -30 ] —34 —45 —60 —80 —14 —18 —20 l —24 I —28 f —39
88 | —100 | —145 —30 —35 —38 —42 | —48 —60 —~78 | —105 —20 —25 —28 —32 —38 | —50
2 | —116 | —170 —40 —46 —49 —55 —62 —76 —98 | —130° —25 —31 —34 —40 —47 —61
2 | —138 | —205 —350 —~58 —61 —68 —-77 —93 | —120 | —160 —32 —40 —43 —50 —59 —75
43 | —162 | —240 —65 —74 —78 —86 —98 | —117 | —149 | —195" — 40 —49 —53 —61 -3 —92
59 | —182 | —280
—80 —91 —96 | —105 | —119 | —142 | —180 | —240 —50 —61 —66 —75 - —
59 | —192 | —290 89 112
6 | —214 | —330 TO0 T3 TTY T30 T35 72 770 750 50 T3 79 50 106 134
6 | —224 | —340 ~ ”
4 | —257 | —390 '
4120 | —135 | —142 | —155 | —174 | —207 | —260 | —340 -7 —87 —94 Cno7 - -
4 | —267 | —400 126 159
3 | —300 | —450
13 | —310 | —460 4145 | —163 § —170 | —185 | —208 | —245 | —305 | —395 —85 —103 —110 —125 —148 | —185
)3 | —330 | —480
2 | —355 | —530
32 | —375 | —550 4170 | —190 | —199 | —216 | —242 | —285 | —355 | —460 —100 —120 —129 —146 —172 | =215
52 | —395 | —570
31 | —430 | —620
1190 | —213 | —222 | —242 | —2711 | =320 | —400 | —510 —110 133 —142 —162 - -
11 | —460 | —650 11 240
9 | =500 ; —720 4210 | —235 | 246 | —267 | —299 | —350 | —440 | —570 S125 —150 —161 —182 —214 | —265
39 | —540 | —760
7 | =395 | =840 3 oo | 257 | —270 | —203 | —327 | —385 | —4s0 —630 -135 —162 - 175 —198 —232 | —290
17 | —635 | —880
2. Inch values
c d e
: 1 )
. 9 I 11 |0 5 6 [ 7 | 8 | 9 I 10 l 11 ;" 5 ‘ 6 * 7 8 9
el es el es el
.1 —3.5 -5 +1 —1.15 | —1.25 —14 —1.6 -2 —2.6 —3.5 —0.6 —0.75 | —0.85 —1 —12 —1.6
5 —4 —5.8 +1.2 | —14 —1.5 =1 —1.9 —2.4 -3 —42 —0.8 —1 —1.1 —1.3 —1.5 -2
9 —4.4 —6.5 +1.6 | —1.85 | —2 =22 ~2.5 -3 —3.8 —5.1 —1 —125 | —1.4 —1.6 —1.9 —2.4
5 —5.1 —7.5 12 —2.3 —2.4 -2.7 -3 —3.6 —4.8 —6 —1.2 —1.5 —1.6 —1.9 —2.2 —2.8
7 —6.5 —9.5 125 | —29 <3 —3.3 —3.7 —4.5 —6 —7.5 —1.6 -2 —2.1 —2.4 —2.8 —3.6
6 —-75 | —11 13 —3.4 —3.6 —4 —46 —~55 -7 -9 -2 —2.4 —2.6 -3 —36 —4.5
8 -9 —13 14 =45 —4.7 —52 —5.8 -7 -85 | —11 —2.5 -3 —32 -39 —4.3 —55
2| —10.5 | —16 15 —5.6 —5.9 —6.4 —72 —85 ] —10 —14 -3 —3.6 -39 —4.4 —52 —6.5
5| —12 —18 -6 —6.7 —~7 —76 -85 | —10 —-12 —16 —3.5 —42 —4.5 —5.1 -6 —75
8 | —145 | —22 -7 —7.8 —8.2 —8.8 —98 | —11.5 | —14 —19 —4 —4.8 —52 —5.8 —6.8 —8.5
—17 —24 —7 -7.9 —82 -9 —10 —12 —15 —19 —4.5 —54 —57 —6.5 —17.5 —9.5
S5 | —20 28 —8 -9 —9.4 —102 | —11.5 | —14 —17 —22 -5 —6 —6.4 —-712 -85 | —11
-22 -32 -9 —10 —10.6 —11.5 | —13 —15 —19 —25 -5 -6 —6.6 —175 -9 —11

(g) — 39 - 40 —
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es =
ei =

upper deviation
lower deviation

1. Metric values

"_S' Letter f g
,E- Grade 4ol 4 5 6 ' 7 8 9 410 4 ; 5 T 6 ‘ A R, B ‘ 2 ‘ 3 4 5
Deviations es el €s ei es
* <3 —6 -9 | —-10 —12 —16 —20| -3t -2 -5 —6 —8 —12 10| ~08} —1.2| -2 -3 —
>3 to 6 | —10| —14 | —~15 —18 | —22| -—-28; —40 —4 —8 -9 | —-12 | —16 | O] —1 —1.5) =25 -4 —
E >6 to 10 {~13 | —17 | —19 —22 —28 —35| —49 -5 -9 | —11 : —14 —201 0| —1 —-1.5} =25 —4 -
§ >10to 18 |—16 | 21 —24 —27 —34 —43 —-59 —6 -11 —14 —17 —24 0] —t2{ —2 -3 -5 —
T. g > 1§to—36 26 26 29 33 4t 53 72 * 13 16 20 28 6 5 —2.5| —4 —6 -
.| &
ol —g >3Qto 50 | —-25| —32 | —36 —41 —50 —64 | —87 -9 | —~16 | =20 | =25 —34 1 0| 05| —2.5| —4 -7 -1
g g >5qto 80 |—30| —~38 | —43 | —49| —60| —76|—104] —10 | —18 | —23 | —20 | —40 [0 |-2 [|-3 | -5 | -8 | -1
Q
g ?; >8Qto 120 | —36| —46 | —51 —58 =71 —90 | —123 ) —12 | =22 | =27 | —-34 —47 4 0| =25 —4 —6 | —10 —1
f’: E >12Qto 180 | —43 | —55 | —61 —68 —83 | —106 | —143} —14 | —26 | —32 | —39 =54 | 0} —35|—5 -8 | —12 -1
=~
?: -§ >18¢t0 250 | —-50 | —64 | —70 —79 —96}| —122 | —165} —15 | —29 | —35 —44 —61 0| —-454 -7 | —10 | —14 —2
,g’ >25Qto 315 | —-56 | =72 | =79 —88 | —108 | —137| —186| —17 | —33 | =40~ —49 —-69 ] 0 | —6 -8 | —12 | —16 -2
g >319t0400 | —62| —80 | —87 | —98 | —119] —151 | —202] —18 | —36yN\~43 | —54 | —75 [ 0| —7 {[-9 | —13 | -18 | -2
>40Qto 500 | —68 | —88 | —95 | —108 | —131 | —165| —223 | —20_, =40 | —47 | —60 —83 0, —8 —10 | —15 | —20 -2
* Up to 1 mm, the grades 14 to 16 are not given.
Numerical values amended from the former ISA System are framed in a bold line.
2. Inch values
3 Lettpr f g
,,E,- Grafe srol 4 T s ] 6 l % { 8 [ o | 4] 4 ! 5 I 6 i 7 W9 I 2 ’ 3 J 4 } :
Deviations es ei es ei es
* 0,12 —-0.3] —0.42 | —0.45 —0.55 -07 | —09{ —-1.3{ —0.1 | —0.22! —-0.25 [ -0.35| —0.5) 0 [—0.03 |1-0.05 |{—0.08 |—-0.12 | —0
>0.12|to0 0.24) —0.4{ —0.55 (=06 | —07 | —09 | —1.1 | —1.6 | —0.15 —-03 | —0.35 | —0.45| —0.65| 0 |{—0.04 |+0.06 |—0.10 [—0.15 | —0
>0.24|to 0.40 | —~0.5| —0:65.{ —0.75| -09 | —1.1 | —-14 | —-19 ]| —-0.2 | —0.35| —045 | —0.6 | —0.8 1 0 |—0.04 [{0.06 |~0.10 |—-0.15 | —0
>0.40fto 0.71 | —0.6{ 0.8 | -—-09 | —1 —-13| —-1.6 | —2.2 | —0.25 —0.45| —0.55 | —0.65{ —0.95| 0 |—0.05 {10.08 |{—0.12 |—0.2 —0
g é >0.71|tc 1.194.~048| —1.05 | —1.2 | —1.3 | ~1.6 | =2 —28 1} —03 | —0.55| —0.7 ~08 | —-1.1}0[—0.06 |+0.10 |—0.15 |-0.25 | —0
S
Z' :: >1.19ft0 497 1 | —13 | —14 | -1.6| -2 | —26| —35| —04|—~07 | -08 | -1 |—14]01-006 10.10 |-0.15 =03 | —0
é é >197 W S T=r 2 =S =7 =T =247 —3 =42 —=0#F =0 =09 | —=t.1 | —=I.6 ] 0 =008 —0.12 |—0.20 {—-0.3 -0
<
% g >315t0 473 | —14] —1.8 | -2 —-23}| —28 | —-36| —49| —05]-09 | —1.1 —1.4 | —~1910 |—-01 [—0.15]|-0.25 |—-04 -0
é § >473t0 7.09} ~1.6| —2.1 —2341-26| -32| —41| —56 —-06 | —-1.1 { —1.3 —-1.6 | —221]10 |-0.12 (-02 |—-03 |-05 -0
g - >7.09to 9.85]| —2 —26 |—28| —-32{| —38; —48 ) —65| —06|—1.2 | —14 —18 { —24]10|—-020—-03 |—04 |—-06 -0
>9.85t0 12.41 | ~2.2( —2.8 | —3.1 | =34 | —42 | —-52| —-72| -0.7 | —1.3 | —1.6 -19 | —-27101-025!-03 |—0.5 |-0.6 -0,
>12.41 to 15.75 | —2.5| —3.2 -35| =39 | —47 | —6 -85 —07|—14 | —1.7 —211-29}10|—-03 |—04 |—05 |-07 —1
>15.75t0 19.69 | —2.8| —3.6 —38| —44| —53| —68 | —88| —08}|—1.6 | —1.8 —24 | —-3310(|—03 |—04 |—06 |—08 -1

* Up to 0.04 in, the

grades 14 to 16 are not given.

@)
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GENERAL PURPOSES

Shaits f to j

1. Metric values

h i
1 ' 2 ‘ 3 l 4 5 6 7 3 9 10 ‘ 11 ! 12 ’ 13 14+ 15+ 16 * 5 6 7

ei es ei es ei es el
0.8 | —1.2) -2 -3 —4 —6 | —10 {—14 | —25| —40) -—-60| —100|~—140 | —250; —400| —600| +2 | —2 | +4| —-2| +6| —4
1 -1.5 =25 —4 -5 -8 | —12 |—18 | —30{ -48| —75| —120|—180 | —300| —480| —750| +3 | —2| +6| —2| +8| —4
1 —1.5] —2.5\ —4 -6 -9 | ~15 |-22 | —-36| —58| -90| —150)—220 ; —360| —580| —900| +4 | —2 | +7| —2| +10| -5
1.2 =2 -3 -5 -8 —11 | —18 | —-27 | —43| --70| —110| —180 {—270 | —430) —700{—1100} +5 | —3 | +8| —3| +12| -6
.5 —2.5{ —4 -6 9 13 2t 33 52 4 136 216 336 526 840136015 3 4| +13| -8
1.5 | —2.5] —4 -7 || -11} —16 | —25 } -39 | —62| —100 | —160| —250 | —390 | —620 | —1000 | —1600] +6 | —S | +HMH—5| +15| —10
2 -3 -5 -8 (| —-13 ; —-19 } —30 [—46 | —74| —120} —190: -—-300 | —460 | —740| —1200|—1900| +6 | —T 12| —|7 +18| —12
2.5 | —4 ~6 | —10 || —-15 | —22 | —35 |—54 | —87| —140 | —220| —350 | —540 | —870 | —1400{—2200f +6 ("9 | +13| —9 | +20| —15
3.5 =5 -8 | —12 || —-18 | —25 | —40 | —63 [—100| —160 | —250| —400 | —630 | —1000 | —1600 | —2500}~7" [—11 | +14 | —1ft | +22 | —18
45 -7 | —10 | —14 || —20 | —29 | —46 |—72 |—115| —185 | —290| —460 | —720 | —1150 | —-1850 | —2900{ +7 |—13 | +16 | —I3 | +25| —21
3 -8 | —12 | —-16 ||—-23 | —32 | —52 |—81 |—130| —210 | —320| —520 | —-810 | —1300 ] —2100 | =3200} +7 |—16 | +16 —1|6 +26 | —26
7 -9 { —13 | —18 ||—25 | —36 | —57 |—89 |—140| —230| —360| —570 | —890 | —1400 /=2300 | —3600f +7 —18 | +18 —1I8 +29; —28
3 (—-10 | —15 | —20 {|—-27 | —40 | —63 |-—-97 {—155} —250 | —400{ —630 | -970 | — 1550,/ —2500 | —4000| +7 |—20{ +20{ —20 | +31| —32

2. Inch values
h
l 2 ) 3 { 4 5 —[ 6 I 7 | 8 , 9 [ 10 l it ] 12 13 l 14+ ’ 15+ ‘ 16* 5 6 7

ei es ei es ei es ei
03 |—0.05 |—0.08 |-0.12 | —0.15 —0.25 —0.4 | —0.6 | <1 —1.6 —2.5] —4 -6 | —-10, —16 | —25§ +0.05| —0.1 | +0.15 —0.] | -+0.25/—0.15
04 | —0.06 |—0.10 {—0.15 || —0.2 | —0.3 | —0.5 | vO.7~V—1.2] —1.8 -3 -5 -7 =12 —18 | =30} +0.1 { —0.1{ +0.2 | —0.]| +0.35/—0.15
)4 |—0.06 |—0.10 |-0.15 || —0.25} —0.4 | —0:61+09 | —1.4| —2.2 | -3.5 —6 -9 | —14 | =22 | —35|+0.15{ —0.1| +0.3 | -0.1| +0.4 {—0.2
)5 |—0.08 |—0.12 [-0.2 || —0.3 | —0.4¢.=0.7 |—! —1.6f —2.8 —4 -7 | —10 | —16 | —28 | —40] +02 | —0.1| +0.3 | —0.1| 0.5 |—0.2
)6 |—0.10 |—0.15 {—0.25 || —0.4 | —0Q%| —0.8 |—1.2 -2 | —3.5 -5 -8 —12 | —-20 | —-35| —50|+02|—-0.2| +0.3 | —-0.3| +0.5 |—0.3
06 |—0.10 [—0.15 |—0.3 —04 V06| -1 |—=1.6|—-25 —4 -6 | —10 | —16 | —-25| —40 | —60{ +0.2 | —0.2| +0.4 | -0.3| +0.6 |—-0.4
)8 |—0.12 {—0.20 |—-0.3 =05 —0.1T | — .2 | —t.8§7—3 =475 =7 — {2 — 18T =30 —43 =70 +0.2 | —0.3] T0.4 [ —0.3{ +0.7 |—-0.5
[ | —0.15|—0.25|-04 | —06| —0.9 | —1.4 |—22|-35} —5 -9 | —-14 | -22 | —-35} -50 | —90|+0.2| —04}+0.5 | ~04| +0.8 |—0.6
2 {1 —-0.2 |[-03 |~-05 | 07| —1 —~1.6 |—2.5 | -4 —6 -10 | —16 | —25 | -40 | —60 | —100{ +0.3 | —0.4| +0.6 | —0.4| +0.9 |-0.7
0 |-0.3 |—04 |~06 | —08 ) —1.2| —1.8 |-2.8 —4.5] -7 -12 | ~18 | —28 | —45 | —70 | —120} +0.3 | —0.5| +0.7 | —0.5| +1 |—0.8
)5 |—03 =05 |-06 | —09 | —12 | -2 -3 |-5§ -8 —-12 { -20 | -30| —-50| —80 | —120] +0.3 | —0.6| +0.7 | —0.6| +1 |—1
3 |04 |—-05 =07 | —1 —14 | —22(-35 -6 -9 —14 | —-22 | =35} —-60 ] —90 | —140| +0.3 | —0.7| +0.7 | —-0.7| +1.2 |—1
3 |—-0.4 |-0.6 |—0.8 -1 —-16| —25{—4 |—6 [—10 —16 | —25 | —40 | —60 |~100 | —160| +0.3 | —0.7| +0.9 | -0.7| +1.3 {—1.2

©
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€s

ei

upper deviation
lower deviation

1. Metric vaiues

E Letter
g Grade 1 3 4 5 6 7 8
Deviations es ei es ei es ei es ei es el es el es ( el es ei
*<3 +04 —0.4 +0.6 —-0.6 +1 —1 +1.5] —L5) +2 -2 +3 -3 +5 -5 +7 -7 |
~ >3to 6 | +0.5 —0.5 +0.75 | —0.75 | +1.25 —1.25} 2 -2 ] +25 | -251 +4 -4 +6 -6 +9 -9
_E. >6to 10 | +0.5 —0.5 +0.75 | —0.75 | +1.25] —1.25| +2 -2 | +3 -3 +45 | —45 | +75 ] =75 |+11 |—11
§ 8 >10to 18 | +0.6 —0.6 +1 —1 +1.5 | —1.5 +2.5) —2.5| +4 —4 +55| —-55] +9 -9 |+13.5 |—125
l:IL g > 13-te—30 —0-75 BF5—125 +25——2 2 =3 3 45 4 S5——+6-5 65—1++835 | —10.5 | +16.5 |—-16.5
g E >3pto S0 | +0.75 | —0.75 | +1.25 | —1.25 | +2 -2 +3.5) =35 +55| —55 | +8 —8 IPI2I5 | —12.5 [+19.5 [—19.5
fu %]
E § >50to 80 41 -1 +1.5 —15 +25 | =25 +4 —4 +6.5 | —6.5 | +9.5 | ~9.5]|+15 —15 +23 —23
= o
:é’ ‘é >8P to 120 | +1.25 | —1.25 | +2 -2 +3 -3 +3 -5 | +75| =75 [+11 =11 +1785 | —17.5 |+27 {—27
‘E é >12pto 180 | +1.75 | —1.75 | +2.5 -2.5 +4 -4 +6 -6 | +9 -9 Ak125 1 —-12.5 1420 | —20 |+31.5 {—31.5
E B >18Pto 250 | +2.25 | —2.25 | +3.5 ~3.5 +35 -5 +7 =7 [+10 |0/ |+14.5 | —14.5 | +23| | —~23 {+36 |—36
3
;3 >25pto 315 | +3 -3 +4 -4 +6 -6 +8 —8 [+M.5N~11.5 |+16 | —16 |+26| | —26 [+40.5 |—405
>31p to 400 | +3.5 —3.5 +4.5 —4.5 +65 | ~6.5 +9 =9 141425 |—12.5 [+138 —18 | +28J5 | —28.5 {+44.5 |—44.5
>40P to 500 | +4 —4 +5 -5 +75| =75 | +10 | =10 [+13.5 [—-13.5 |+20 | —20 {4315 | —31.5 j+48.5 |—48.5
* Up to | mm, the grades 14 to 16 are not given.
2. Inch values
] Letter
E‘ GrIe i 4 5 6 7 8
)
Deviations es ei es ei €s ei es ei es ei es ei es ei es ei
t <0.12 } +0.015| —0.015 | +0.025| —0.025| +0.04 | —0.04 | +0.06 | —0.06 | +0.08 | —0.08 | +0.12| —0.12) +04 | —0.2 [ +03 | —0.3
>0.12Jto 0.24 | +0.02 | —0.02~{+0.03 | —0.03 | 4+0.05| —-0.05 | +0.08 | —0.08{ -+0.1 | —0.1 | +0.15{ —0.15} +0.35| —0.25| +0.35| —0.35
>0.24to 0.40 { +0.02 | =002 {+0.03 | -0.03 | +0.05| —0.05 | +0.08 | —0.08 [ +0.12| —0.12] +0.2 | —0.2 | +0.3 | —0.3 | +045] —0.45
g >0.40to 0.71 | +0.02%| —0.025 +0.04 | —0.04 | +0.06 | —0.06 } +0.1 | —0.1 |+0.15]—0.15{+0.2 | -0.2 | +0.35| -0.35] +0.5 | —0.5
;é g >0.71fto 1.19 } %003 | —0.03 | +0.05 | —0.05 { 40.08 | —0.08 [+0.12 | —0.12}+0.2 | —0.2 | +0.25| —0.25] +0.4 | —0.4 | +06 | —0.6
S| &
; é >1.19|to 497V | +0.03 | —0.03 |+0.05 | —0.05 | +0.08 | —0.08 | +0.1S | —0.15| +0.2 | —-0.2 {+03 | —-0.3 | +0.4 | —0.5 | +0.8 | —0.8
é % > 1,975 =004 T=—0:04— 006 =006+ 00105 =05 025 =025 =0 3——03— =0 —0.6 | +09 | —09
=
f: % >3.15t0 473 | +0.05 | —0.05 |+0.08 | —0.08 | +0.12 | —-0.12 {402 |02 | +03 |[—03 |+04 | —~04 ] 4+0.7 | —0.7 [ +1 -1
E’ E >4.73t0 7.09 | +0.06 | —0.06 | +0.1 —0.1 +0.15| —0.15 | 4025 | —0.25[ 403 | -03 | +05 | —-0.5 | +0.8 | —0.8 | +1.2 | —1.2
&
g >7.09to 9.85 { +0.1 -0.1 +0.15 | —0.15 | +0.2 | —-02 [|+03 | —-03 }+04 | —04 ) +06 | —06 | +0.9 | -09 | +14 | —14
>9.85t0 12.41 | +0.12 | —0.12 {+0.15 | —0.15 | +0.25 | —-0.25 |+0.3 | —~03 |+04 | —04 {+06 | —0.6 | +1 -1 +16 | —1.6
>12.41t015.75 | +0.15 | —0.15 |+0.2 —-02 |+025{-025}1+03 | —03 [+05 | —-05 1407 | -0.7 | +1 -1 +18 | —1.8
>15.75t019.69 | +0.15 | —0.15 | +0.2 -02 }{+03 | —-03 |+04 |—04 |4+05 | —-05 |+08 | —08 | +1.2 | —1.2 | +2 I -2

* Up to 0.04 in, the grades 14 to 16 are not given.

o
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GENERAL PURPOSES

1. Metric values Shafts jS
is
7 8 9 10 11 12 13 14* 15+ 16+
es ei es ei es ei es ei es ei es ei es ei es ei es L el es ei
+5 -5 +7 -7 |+125] —125|+20 | —20 |+430 —-30 | 50| —50| +70! —70} +125| —125; +200] —200f +300 | —300
+6 -6 +9 -9 |+15 | —15 | +24 | —24 |+375|—-375| +60; —60| +90| —90{ +150| 150 +240; —240| +375| —375
}
+7.5 | =75 |+11 |—-11 +18 | —18 | +29 | =29 |-+45 —45 1 475} =75 +110| —110 | +180 | —180f -+290| —290| 450, —450
+9 -9 }+13.5|—13.5) +21.5) —21.5] +35 | —35 |+55 =55 +90| —90 | +135| —135 | +215| —215{ +350| —350| +5501 —S550
-10.5 | —10.5 | +16.5 |—1q5T=+26 26—T+42 42—T1=65 65105 HO5T—+165 H65—+266 260426 4261 +650 | —650
-12.5 | —12.5 }4+19.5 |—194.5 | +31 | =31 | +50 | —50 {4380 —80 | +125| —125 1 +195| —195 | +310 | —310] +500} ~3500f 800 | —800
-15 —15 +23 —23 +37 —37 +60 —60 | +95 —95 | +150 | —150 | 4230} —230 | +370 | —370| ~+600.] ,—600| |+950 -950
-17.5 | —17.5 | +27 |—27 +43.5| —43.5]+70 | -—-70 |+110 | —110 | +175 | —175 | +270 | —270 | +435 | —435( "#700: —700} 1100 | —1100
-20 | —20 {+31.5|—-345{+50 | —50 |+80 |—80 |+125|—125| 4200 —200 | +315| —315 | 4500 | 500 +800| —80C| [-1250| —1250
-23 —-23 ]+36 |—34 +57.5] —57.5| +92.5| —92.5} +145 | —145 | +230 | —230 | +360 | —360 | +575\[-=575| +925| —925} 1450 | —1450
-26 -26 +40.5 | —40.5 1 +65 —65 +105 | —105 §+160 | —160 | +260 | —260 | -405 | —4054 +650 | —650] +1050| — 1050 #1600 | —1600
-28.5 | —28.5 | 4445 |—4451+70 | —70 | +115 | —115 | +180 | —180 | +285 | —285 | +445 | #4451 +700 | —700) +1150] ~1150] {-1800 | —1800
-31.5 | —31.5 |+48.5 | —44.5 {+77.5 | —77.5| +125 | —125 | +200 | —200 | +315 | —315 | +485\\—485 | +775 | —775| +1250: —1250} {2000 | —2000
i

2. Inch values

is
7 8 9 10 1t 12 13 14* 15* 16*
es ei es e es ei es ei es ei es ei es ei es ei es el es ei
-0.2 | —-02 {+03 | -0 ] +05 | —05 | 408 | —08)f +1.2 | —1.2| +2 -2 +3 -3 +5 | -5 +8 —38 12 --12
-0.25| —0.25] +035| —0B5| +0.6 | —0.6 | +0.9,.=<0.9 | +1.6 | —1.6} +2.5| —2.5] +3.5] —=3.5| +6 | —6 +9 -9 H-16 -16
-0.3 | —0.3 | +045] —045| +07 | =07 p=t141 | ~1.1 | +1.8 | —1.8| +3 -3 +45| —45) +7 | =7 +10 10 H-18 ~18
-0.35| —0.35(+05 | —0p | +0.8 | —0.8\1 +1.4 | —1.4 | +2 -2 +3.5) =35 +5 -5 +8 | -8 +14 —14 H-20 —20
-0.4 | —04 | +06 | —-0p | +1 ~1 +1.8 | —1.8 | +25 | =25 +4 —4 +6 -6 {+10 | —10 +18 —18 H-25 -25
-0.5 | —0.5 | +08 | —0B j/+12 | —1.2 | +2 -2 +3 -3 +5 -5 +8 -8 | +12 | —12 +20 —20 k30 -30
-0.6 —0.6 | +09 | —0.9 TI6 | —1.0 { 722 =227 33T =356 =% +9 =9 T T22 —22 + 35 —35
-0.7 | —0.7 | +1 -1 +1.8 | —1.8 | +25 | =25] +45| —4.5 | +7 -7 |+10 | —10 | +18 [ —18 +25 —25 +45 —45
-0.8 | —08 | +12 | —1.2 | +2 -2 +3 -3 +5 -3 +38 ~8 [+12 | —12 |+20 |-—20 +30 —-30 +50 —-350
09 | =09 | +14 | —14 ) +22 | =22 | +3.5 | —=35]| +6 -6 +9 -9 {+14 | —14 | 422 |-22 +35 —35 +60 —-60
1 -1 +16 [~1.6 | +25| =25 | +4 -4 +6 -6 |+10 | —10 |+16 |—16 |+25 |—25 +40 —40 +60 —60
1 -1 +18 | —1.8 | +3 -3 445 [ —45 | +7 -7 [+10 | —-10 (418 |—18 |+430 |—30 +45 —45 +70 —-70
12 | —12 {+2 | -2 +3 -3 +35 =3 4-8 -8 |+12 | —12 |+420 | -—20 | 430 |-30 +50 —50 --80 ~80

@ — 43 -44 —
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€s

upper deviation
lower deviation

1. Metric values

E Letter k m* n ]
Sy Grade 4 576'74t074 5’6[7 4to7 4]5}6‘7 4t07 4Tsl
‘ |
Deviations es ei es ei es ei es
<3 +3 +4 +6I+10 0 +5 +6 +8 — +2 +7 +8 [+10| +14] +4 +9 | +10 | A
>3to 6 +5 +6 +9 [+13 | +1| +8 +9 | +12 | +16 +4 | 412 | +13 (+16 | +20] +8 | +16 | +17 | A
>6to 10 +5 +7 1 +10 |+16 1 +1 | +10 | +12 | +15 | 421 +6 { +14 | +16 [+19 | +25| +10 | +19 | +21 | o
>10to 14
SCYEPIT] +6 | +9 | +12 [+19 | 41§ +12 | +15 | +18 | +25 +7 | +17 | +20 [+23 | +30) 412 | +23 | +26 | 4
g >18t0 24
+8 1 11} 15 |[4+23 | 42| +14 ) +17 | +21 | +29 +8 | +21 | +24 [+28  +36| +15 | +28 | +31 | +4
= >24t0 30
<
P >30t0 40
o 9 | +13 | F18 [+27 | +2 | +16 | +20 | +235 | T34 +9 | +24 | +28 [+33 [ +4Z| +17 | +33 | +37 | 4
s >4to 50
il £ >5pto 65
o | = 410 | +15 ] +21 1432 w2 | +19 | 424 | +30 | 441 410 | +28 § +33 |+39 (OvFso| +20 | +40 | +45 | 4
| E >6f to 80
: >8P to 100 13 18 25 |+3 23 28 35 48 13 33 | 38 (45 58 2
¥ w ]
£ & >ipwi + + + +38 | +3 | + + + + + + + + + +23 | +47 | +52 | +
S 2 >12pto 140
2| 3 >14woie0 415 | 421 | +28 [+43 ] +3 ] 427 | +33 | +40 | +55 | +15 | +39 \%¥45 |[+52 | +67| +27 | +55 | +61 | 4
3 E >16p to 180
5 T >18pto200
51 < >20pto 225 +18 | 424 | 433 (450 +4 | +31 | +37 | +46 | +63 | +17 K+45 | +51 |+60 ] +77| +31 | +64 | +70 | +
g >22f to 250
K >25p to 280 ,
Z33b o315 +20 | 427 | +36 [+561{ +4 | +36 | +43 | +52 | +72.NH$20 | +50 | +57 [+66 | +86| +34 | +72 | +79 | +
>31f to 355
- +22 | +29 | +40 |+61 ] +4 | 439 | +46 | +57 | 498 { +21 | +55 | +62 {+73 | +94) +37 | +80 | +87 | +
=35 to 400
=400 to 450
25b o500 +25 | +32 | +45 (468 | +5] +43 | +50 | +630| +86 | +23 | +60 | +67 |+80 | +103 | -+40 | +88 | 495 {+1
Numerical values amended from the former ISA System are framed in a bold line.
2. Inch values
g Letfer k m* n !
& Grdde 4ts 6‘74to74FSlsi74to74 56174m74[s}e
Deviatiogis es éi es ei es el es
< 0.12 | 4+0.12 {+0.15 |+0.25-[-0.4|+0 |+0.22 |40.25 |+0.35 | — |[+0.1 [+0.27 | +0.3 [+0.4] +0.55|[+0.15 |+0.37 | +0.4 |+
>0.13t0 0.24 | +0.25 [+0.3 [+0.4°]540.6]+0.1]+0.3 [+0.35 [+0.45 | +0.65 |[+0.15 [+0.45 { +0.5 [+0.6]{ +0.8 [[+0.3 [+0.65 |+0.7 |+«
>024t0 040 [ 4+0.25 [+0.35 [£0.5 [+0.7|+0.1]+0.4 +0.5 [40.65 |+0.85|+0.25 [+0.55 | +0.65|+0.8] +1 [[+0.4 [+0.75 |+0.85 |+
>0.4dto0 0.56
+0.3 |+02.NTF0.5 |+0.8({+0.1}+05 |+0.6 |+07 [+1 |+03 |+0.7 | +0.8 {+0.9]|+1.2 K05 [+09 |+1 +1
>0.54to 0.71
>0.7to 0.95
09810 115 ] TO3SLHOS 406 |+0.9 +0.1|+0.55 [+0.7 [+0.8 |+11 |+03 |+085 | +1 |11 +14 |06 [+1.05 |+12 |+
= >1.19t0 1.58
E| q 204 |4+0.5 [+0.7 |[+11[+0.1]|+0.7 |[+0.8 |+1 +1.4 |+04 f[+1 +1.1 [+1.3]+1.7 K07 |+13 [+1.4 |+
= | & >15w0 197
= £ >1570 2% 0.4 |[40.6 0.8 1.3{40.1[4+08 |+1 +12 [+L7 |4+05 |+11 | +1.3 |+1.5{+2 |H0.8 [+1.7 |+1.9 |+:
= = 3540~ 315 —+0. . + 0. + 1. . . . . —+0. . . . . . R p
g | & >3.1910-3.9¢
= - +0.5 +0.7 + 1 +1.57+0.1{+0.9 +1.1 -+ 1.4 +1.9 [+0.5 +1.4 1.6 [+1.9}+2.4 [+1 +2 +2.2 -+ 2
E| 2 >3840 473
3| 3 >anw 552
s § >552t0 6.30 | +0.6 [+0.8 {+1.1 [+1.7/4+01|+1.1 |+13 |+1.6 [4+2.2 |+06 {+1.7 | +1.9 |+2.2]|+2.8 [+1.2 [|+23 [+25 |+2
81T 56301 7.09
S| @ >70910 7.8
>7.88t0 8.86 | +0.8 |+1 +1.4 |+2 |+02[/+12 {+14 |+1.8 |+2.4 [+06 [+2 +22 {426 +3.2 |+1.4 [+2.6 [+28 |43
>8.86t0 9.85
9.85 to 11.03
220 D 08 |41 |+14 |+22]+02f+1.4 |+17 |+2 +2.8 |+08 |+2 423 | 426|434 (+1.4 [+2.8 [+3.1 |43
>11.03 to 12.41
12.4t to 13.98
2RO 109 (412 |+1.6 |+24|+02[+15 |+1.8 [+22 |43 |+08 [+23 | +26 |+3 | +38 |+1.6 |+32 |+35 [+3
>13.98 to 15.75 .
15.75t0 17.72
ZPWILE L g0 {418 |27 402[+1.7 |41 [+2.5 |+34 409 |+2.6 | +2.8 |+3.4|+43 |+1.8 |+36 |+38 |+4
>17.72 to 19.69

* For the missing m7 deviation, the n7 deviation should be substituted.

** When t5 to t7 deviations are missing, uS to u7 deviations should be substituted for them.

(1) 45-4C
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GENERAL PURPOSES

1. Metric values Shafts K to
P r S tu:
7 4t07 4 ] 5 l 6 l 7 4to7 4 ‘ 5 ; 6 } 7 4to7 4 5 6 7 4t07 5 ‘ 6 ’ 7 Sto7
el es ei es el es ei es el
+14] 44| 49 +10 +12f +16| +6| +13 +14[ +16‘ +20 | +10f +17| +18] +20] 24| 14| — — — _
+20] +8 | +16 | +17 | +20] +24 | +12 | +19| +20| +23| +27 ] +15] +23| +24| +27] +31] +19] — — — —
+25| +10 | +19 | +21 | +24) 430 +15 | +23 | +25) +28] +34| +19] +27| f29| +32] 438 +23] — | — — —
+30 0 +12 | +23 | 426 | +29] +36| +18 | +28 | +31] +34| +41 | +23| +33] +36| +39] +46| +28|— IL— — —
36 15 28 31 35| +43 22 34 37 41 49 | +28] +41 56| +3 — | — — —
+ + + + + + + + + + + + + +44 | +48 | + S\ T s T T
41 +73] +48
+42| +17 | +33 | +Pp7 | +42] +51] +26 41| +45| +50| +59| +34] +s0 54 59 68 43| ——f—=
+ + TP T T Tio T <4
+49 | +541 +60| +71 | +41] +61| +66| +72| +831 +53| +79yI+45] +96| +66
L5010 +20 40 5 51 621 +32
B + + + + + + +51] +56| +62| +73| +43] +67] +72] +78] +89] +59| 88 +d44| r105s| +75
+61| +66] +73| +86| +51] +81| +86| +93] +106] +71f(@106] +1{3 ] +126 | +91
581 +23 47 52 590 +72| +37
* + * + + + + +64 | +691 +76| +89 | +54] +89| +94| 4101} +114 | +79P+119] +136 | +139 | + 104
+75] -+81| +88| +103 | +63] +104 | +110 | +117| +132 592 +140 | +147 | +162 | <122
+67| +27 | +55 | +pl | +68] +83| +43 | +77| +83] +90| +105| +65 +112| +118 | +125 | ~-140 N4 100 | +152 | +149 | +174 | + 134
+80 | +86| +93| +108 | +68] +120| +126 | +133 | 4148 +108| +164 | +1f1 | +186 | + 146
+91 | +97| +106 | +123 | +77] +136 | +142 | +151,| 168 | +122| +186 | +195 | +212] +166
+77) +31 | +64 | +P0 | +79] +96| +50 | +94| +100] +109] +126 | +80] +144 | 1150 | +-1599+176 | +130| +200 | +2d9 | +226 | +180
+98 | +104 | +113 | +130 | +84] +154 | +160 | #1697 +186 | +140| +216 | +245 | +242 | +196
+110 | +117 | +126 | +146 | +94] +174 | +181¢ %190 | +210 | +158| +241 | +290 | +270 | +218
86| +34 72 9 88| +108 56
* + + * 88+ * +114 | +121 | +130 | +150 | +98| +186 | +193 5202 | +222 ] +170| +263 | 427 | +292 1 4240
+126 | +133 | +144 | +165 |+108] +208 | 3215 | +226 | +247 | +190| +293 | +3d4 | +325| 268
94 | +37 80 7 98| +119 | +62
+ + - + 18]+ N +132 | +139 | +150 | +171 |+114] +226:4233 | +244 | +265 | +208 | +319 | +330 | +351 | +294
+146 | +153 | +166 | +189 |+126] +252 | 4259 | +272 | +295 | +232] +357 | +370 | +393 | +330
103 | +40 88 bs 14108 +131 68
+ - + T + + +152 | +159 | +172 | +195 |+132]3272 | 4279 | +292 | +315 | +252 | +387 | +400 | +423 | +360
2. Inch values
P r s t**
7 |4w07] 4 ] 3 . 6 f 7 |4w1] 4 l 5 r s ’ 7 4w 4 l s 6 ( 7 |4w1| s | 6 l 7 [5to7
ei es ei es ei es ei es ei
+0.55{+0.15 [+0.37 [+ 04 |+0.5|40.65 |+0.25 |+0.52-{40\55 | +0.65 | +0.8 |+0.4| +-0.72| +0.75| +0.85 +1 | +0.6] — — J — —
+0.8 |+03 [+065|+0F |+08|+1 |+0.5 |+0759408 |[+09 | +1.1 |+0.6] +085 +09 | +1 | +1.2] +0.7| — —] T = =
+1  |+04 [+0.75 |+0B5 [+1 [+1.2 |+0.6 |+0.95 |+1.05 |[+1.2 | +1.4 |+08| +1.15 +1.25 +1.4 | +1.6 | +1 = T = —
+1.2 |+0.5 [+09 |[+1 +1L1|+14 |0 1.2 |+13 {+1.4 | +1.7 |+1 | +1.4 ] +1.5 ] +1.7 1 +19 | +1.2 [— : : —
) . . } ) . 45 |+1.6 N 2 1.2 ) . . . 14 1= — — —
+14 |+0.6 [|+1.05|+1.p |+1.3]+1.6 408 [+1.45 |+ +1 + + +1.65 +1.8 | +1.9 | +22 | + F R R T R R
1.7 |+0.7 1.3 1.4 1.6]%2 1 {+1.7 {+1.8 |+2 124 1414) 120 | 422 | +24 | 428 | +18 | T2 TP A3 | 42
FLTF07 L3 g e * : : : : A2 : : ST T 2k [ 132 | 122
+23 | 25| +27 | +32| +2 | +3 | £3p | #3.7 | +255
: . ; . . . ) 3 2.8 |+1.6 ‘
R R R s (% Sl s A I R e B Bl I ot R O RO s oy 33 e 3 s /8 iy g
3337 [ g [ o8l 41 [ o4 +4.9 | +3.5

+2.4 |+1 +2 +2.2 |+2.5(+3 +1.6 |+24 [+2.6 [+29 | +3.4 [+2 33T 36 39 T a3 Iy Ry e o
+39 | +42 | +45 | +51 | +3.5| +5.7, +6 +6.6 | +5
+2.8 |+1.2 |+23 |[+2.5 |{+28|+34 |+1.8 |+3 +3.2 [+35 +4.1 |+2.5] +4.4 | +4.7 | +5 +5.6 | +4 +5.7 | +6 +6.6 | +5
+35 +52 | +55] +61 | +45 | +6.7 | +7 +7.6 | +6
+55| +5.8| +62] +6.8 | +5 +78 ) +82 | +88  +7
+3.2 |+14 {+2.6 |+2.8 |+3.2(4+3.8 |+2 +3.6 |+3.8 [+42 | +48 |+3 +56 | +58 | +62 | +6.8 ¢ +5 +7.8 | +82 | +88 | +7
+66 | +68 | +72 )| +7.8 | +6 +88 | +9.2 ] +9.8 | +8
+3.4 |+14 |4+28 |+3.1 (+3.44+42 |+22 |+4.1 (444 +47 +5.5 |+3.5 i:g ::g i;; ig i: i:z Iigi i:i iz

+7.7 | +8 +84 | 492 +7 |+11 [+114 [+12.2 |+10
. . R . 4.5
+3.8 {+1.6 [+32 [+3.5 [+39|+47 1425 |+52 [+55 [+59 +6.7 {+ 187 19 194 (r102 38 513 |v034Tiaz <13

+98 |+10 |[+106 [+11.5 | +9 [+13 |+13.6 |+14.5 |+12
. 5 5
+4.3 |+1.8 [+3.6 |+38 |+4.4|+53 |+28 |+58 +6 +6.6 +7.5 |+ F108 711 | oile 125 %10 [+15 (5156 (7165 514
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es = upper deviation
ei = lower deviation

1. Metric values

2 Letter u v* X
g
& Grade 5 6 l 7 8 5t08 5 6 ’ 7 5107 s ! s | 7 1 8 5to8
Deviations es ei cs ei es el
<3 +22 +24 +28 +32 +18 — — — — +24 +26 | +30 | 34 | +20
>3to 6 +28 +31 +35 +41 +23 — — — — +33 +36 +40 | +46 +28
>6to 10 +34 -+37 +43 +50 428 — — — — +40 +43 449 +56 +34
>10to 14 — — — — +48 +51 + 58 +67 440
41 44 51 60 33
) >14t0 18 + * + * + +47 +50 +57 +39 +53 +56 +63 +72 +45
_E >18to 24 +50 +54 +62 +74 +41 +56 +60 +68 +47 +63 +67 +75 +87 +54
g >24t0 30 +57 +61 +69 +81 +48 +64 + 68 +76 +55 +73 +77 485 +97 +64
Sl 8  >30to0 40 +71 +76 +85 +99 +60 +79 184 +93 +68 +91 +96 | 4105 | +119 +80
“ 3 to—350 A | B G S e 100 =70 =02 Q7 =108 a1 08 13
<| g >4 4 } 4 + + } + +122 +136 +97
= = >50|to 65 + 100 + 106 +117 +133 + 87 +115 + 121 +132 +102 +135 + 141 +152 +168 +122
@? g >635to 80 +115 +121 +132 + 148 +102 +133 +139 +150 +120 +159 A 165 +176 +192 + 146
g E >80|to 100 +139 4146 +159 178 +124 +161 + 168 +181 + 146 +193 +200 4213 +232 +178
‘B §' >100|to 120 4159 +166 4179 4198 + 144 -+ 187 + 194 +207 +172 +225 +232 +245 +-264 +210
g ; >120|to 140 +188 +195 +210 +233 +170 +220 +227 +242 +202 +266 +273 +-288 +311 4248
% TEa >140|to 160 +-208 +215 4230 +253 4190 +246 +253 268 +228 4298 -+305 +320 +343 + 280
:‘_g = >160[to 180 +228 +235 +250 +273 +210 +270 +277 +292 +252 +328 4335 +350 +373 +310
é ; > 180|to 200 +256 +265 +282 +308 | +236 +304 +313 +330 +284 +370 +379 +396 +422 +350
s h >200|to 225 +278 4287 4304 +330 +258 +330 +339 +356 +310 +-405 +414 +431 4457 4385
b4 >225|to 250 +304 +313 +330 +356 +284 +360 +369 +386 +340 +445 +454 +471 4497 +-425
=
= >250|to 280 +338 +347 +367 +396 +315 +408 +417 +437 +385 +498 + 507 +527 +556 +475
> >280|to 315 +373 +382 +402 4431 +350 + 448 +457 477 +425 -+ 548 +557 +577 +606 +525
>315|to 355 +-415 +426 +447 +479 +390 + 500 +511 4532 +475 +615 +626 +647 +679 + 590
>355|to 400 +460 +471 +492 +524 +435 +555 + 566 + 587 +530 + 685 -+ 696 +717 +749 + 660
>400|to 450 4517 +530 + 553 + 587 +490 +622 4635 +658 -+ 595 +767 +780 803 +837 +740
>450|to 500 + 567 + 580 +603 + 637 +540 +687 #700 § +723 + 660 + 847 + 860 +- 883 +917 + 820
Numerical valuey amended from the former ISA System are framed in a bold line.
2. Inch values
g Lemlr u v* X
@ Grade 5 [ 6 I 7 8 5to8 5 l 6 \ 7 5to7 5 ‘ 6 } 7 ! 8 5to8
L
Deviations es ei es ei e ei
<0.12 409 ¢+ 4095 +1.1 1.3 +0.7 — — | — — +1.1 +1.15 +1.3 +1.5 +0.9
>0.12|to 0.24] +1.1 +1.2 +14 -+ 1.6 +0.9 — — — — +1.4 +1.5 +1.7 +1.9 +1.2
>0.24|to 0.40 +1.45 +1.6 +.1.8 +2.1 +1.2 — — — — +1.65 +1.8 +2 +2.3 4+1.4
>0.40to 0.56 ' — — — — +1.9 +2 +2.3 +2.6 +1.6
1.7 . 2.1 2.4 1.4
>0.56[to 0.71 + +1.¢ * + + +1.9 +2 +2.3 +1.6 +2.1 +2.2 +2.5 +2.8 +1.8
>0.71fto 0.95 +2 +2:1 +2.4 +2.8 +1.6 +2.2 +2.3 +2.6 +1.8 +2.6 +2.7 +3 +3.4 +2.2
>0.95to 1.19 +2.2 +2.3 +2.6 +3 +1.8 +2.6 +2.7 +3 +2.2 +2.9 +3 +3.3 +3.7 +2.5
g 3 >1.19fto 1.58 +2.9 +3.1 +3.5 +4.1 +2.5 +3.2 +3.4 +3.8 +2.8 +3.4 +3.6 +4 +4.6 +3
é é >1.58fto 1.97 +3.2 +34 +3.8 +4.4 +2.8 --3.4 +3.6 +4 +3 +4.4 +4.6 +5 +5.6 +4
=) = >1.97to 2.56 +4 +4.2 +4.7 +5.3 +3.5 +4.5 +4.7 +5.2 +4 +5.5 +5.7 +6.2 +6.8 +5
= ";.a" >2.56to0 3.15 +4.5 +4.7 +5.2 +5.8 +4 +35.5 +5.7 +6.2 +5 +6.5 +6.7 +7.2 +7.8 +6
w
g .“..m’ >3.15t0_3.94 +5.6 +5.9 +6.4 +7.2 +35 +6.6 +6.9 +74 +6 +7.6 +7.9 +8.4 +9.2 +7
= 5 >3.941074.73 +6.6 +6.9 +7.4 +8.2 +6 +7.6 +7.9 +8.4 +7 +8.6 +8.9 +9.4 +10.2 +8
é fE’ >4.73to 5.52 +7.7 +8 +8.6 +9.5 +7 +8.7 +9 +9.6 +8 +10.7 +11 +11.6 +12.5 +10
S |2 >552to 630 +7.7 +8 +8.6 +9.5 +7 +9.7 +10 +10.6 +9
© 12, 13 -13.6 14.5
§ 5 >6.30to 7.09 +8.7 +9 +9.6 +10.5 48 4+10.7 +11 +11.6 +10 +12.7 + +13 + +12
L™
w 7.09 t .8 9.8 10.2 10.8 .8 9 . 15.2 . 16.8
S >7091t0 788] + * +108 | +11 + $128 | 4132 | +138 | 412 P48 L7 +158 |+ +14
>7.88to 8.86| +10.8 +11.2 +11.8 +12.8 +10 +16.8 +172 178 +18.3 +16
>8.86to 9.85| +12.8 +13.2 +13.8 +14.8 412 +14.8 +15.2 +15.8 +14 ) ) ' ’
. K . 3.2 14 15 12 . . i 21
>9.85t0 11.03{ +12.9 +1 + + + +169 1172 118 +16 +18.9 | +19.2 +20 + +18
>11.03to 12.41| +149 +15.2 +16 +17 +14 +20.9 +21.2 +22 +23 +20
>12.41t0 13.98| +17 +17.4 +18.2 +19.5 +16 +19 +19.4 +20.2 +18 +23 +23.4 +24.2 +25.5 +22
>13981t0 15.75} +19 +19.4 +20.2 +21.5 +18 +21 +21.4 +22.2 +20 +26 +26.4 +27.2 +28.5 +25
>15.75t0 17.72 | +21 +21.6 +22.5 +24 +20 +23 +23.6 +24.5 +22 +29 +29.6 +30.5 +32 +28
>17.72t0 19.69| +23 +23.6 +24.5 +26 +22 +26 +26.6 +27.5 +25 +31 +31.6 4-32.5 +34 +30

* When v5 to v7 deviations are missing, x5 to x7 deviations should be substituted for them.
** When y6 and y7 deviations are missing, z6 and z7 deviations should be substituted for them.
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GENERAL PURPOSES

-77 +85 +97 +64 +388 +96 +75 +101 +-109 +88
-96 4105 +119 -+ 80 +110 +119 +94 +128 +137 +112
113 —+122 +136 =57 30 439 —H4 52 6+ 136 i
141 | 4152 +168 +122 +163 +174 +144 +191 +202 +172
165 +176 +192 + 146 +193 +204 | +174 +229 +240 +210
200 +213 -+232 +178 +236 +- 249 +214 +280 | +293 +258
232 +245 +264 +210 +276 +289 +254 +332 +345 +310
273 +288 +311 +248 +325 +340 +300 +390 +405 +365
305 +320 +343 +280 +365 +380 +340 +440 +455 +415
335 +350 +373 +310 +4035 +-420 +-380 +490 + 505 +465
379 +396 +422 +350 +454 +471 | +425 +549 + 566 +520
414 +431 +457 +385 +-499 + 3516 +470 +604 +621 +575
454 +471 +497 +425 + 549 + 566 +520 +- 669 +686 + 640
507 +3527 +556 +475 +612 +632 + 580 +742 +762 +710
557 +577 +606 + 3525 + 682 4702 +650 +822 +842 +790
626 + 647 +679 +390 +766 +787 +730 +936 +957 -+900
696 +717 +749 —+ 660 +856 +877 +820 | 41036 | +1057 | -+ 1000 i
780 +803 +837 + 740 +960 +983 4920 | +1140 | +1163 | +1100 ‘
860 + 883 +917 +820 | +1040 | 41063 | +1000 | +1290 | +1313 | +1250 i ‘: !

1. Metric values Shafts U to ZC
X y** z za zb zc
6 l 7 ‘ 8 5to8 6 ‘ 7 6 and 7 6 ‘ 7 6 and 7 6 ’ 7 '6and7 7 ’ 8 7 and 8 7 ’ 8 ‘7and8
es ei es e es ei es ei es ei es ei
~26 +30 | 434 | +20 —_ — — +32 +36 426 | +38 | +42 | +32 | +50 | +54| +40 | +70 | +74] +60
36 +40 | +46 | +28 — — — +43 +47 | +35| +50 | +54 | +42 | +62 ] +68 | +50 | +92 | 98] +80
-43 +49 | 156 | +34 — — — +51 +57 | 442 | +61 | +67 | +52 | +82 | +89 | +67 [+112 | F119] +97
-51 +58 +67 +40 — — — +61 +68 +50 |
56 +63 | +72 | +45 — — — +71 +78 +60 |
67 +75 | +87 | +54 +76 +84 +63 +86 | +94 £73 [
|
L

2. Inch values

X y ** z za zb zc
6 7 ) 8 5t 8 6 J 7 6and 7 6 l 7 6 and 7 6 7 |6and7 7 8 [7and8] 7 8 |7ands8
|

es ei es ei es ei es el es ei es ei
1.15 +1.3 +1.5 +0.9 — _ — +1.45[ +1.6 +12 | +1.65) +1.8 | +14] +2 +2.2L+1.6 +2. +3.11] +25
1.5 +1.7 +1.9 +1.2 -— — — +1.7 +1.9 +14 | +1.9 | +2.1 | +1.6] +2.5| +27| +2 +3. +3.7 +3
1.8 +2 +23 +1.4 — — — +2 +2.2 +1.6 | +2.4 | +26 | +2 +3.1] +34| +2.5 | +4. +49 | +4
2 +2.3 +2.6 +1.6 —_ —_— — +2.4 +2.7 +2
2.2 +2.5 +2.8 +1.8 — — - +2.9 +3.2 +2.5
2.7 +3 +3.4 +2.2 +3 433 +2.5 +3.3 +3.6 +2.8
3 +3.3 +3.7 +2.5 +3.5 +3.8 +3 +4 +4.3 +3.5
3.6 +4 +4.6 +3 +4.1 +4.5 +3.5 +5.1 +55 | +4.5
4.6 +35 +5.6 +4 +35.1 +5.5 +4.5 +5.6 +6 +5
5.7 +6.2 +6.8 +5 +6.7 +7.2 +6 +7.7 +8.2 +7
6.7 +7.2 +7.8 +6 +7.7 +8.2 +7 +8.7 +9.2 +8
79 +8.4 +9.2 +7 +8.9 +9.4 +8 +10.9 +11.4 +10

3.9 +9.4 | +10.2 F8 +109 | +11.4 | +10 +129 | +134 | +12
1 +11.6 | +12.5 | +10 +13 +13.6 | +12 +15 +15.6 | +14
+17 +17.6 | +16
+19 +19.6 | +18
52 | +15.8 | +16.8 | +14 +172 | +17.8 | +16 +21.2 | +21.8 | +20
+192 | +19.8 | +18 +23.2 | 4238 | +22
4212 | +21.8 | +20 +26.2 | +26.8 | +25
9.2 | +20 +21 +18 +23.2 | +24 +22 +29.2 | +30 +28
1.2 | +22 +23 +20 +262 | +27 +25 +31.2 | +32 +30
34 | 4242 | +255 | +22 +29.4 | +302 | +28 +364 | +37.2 | +35
6.4 | +272 | +28.5 | +25 +314 | 4322 | +30 +41.4 | +422 | +40
9.6 | +30.5 | +32 +238 +36.6 | +37.5 | +35 +46.6 | +47.5 | +45
1.6 |} +325 | +34 +30 +41.6 | +42.5 | +40 +51.6 | +52.5 | +50

3 4-13.6 +145 | +12 +15 +156 | +14

7.2 +17.8 | +18.8 | +16

(Q 4748 —
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ES = upper deviation
EI = lower deviation

GENERAL PURPOS
COMMONLY USED HOI

1. Metric values

% Letter A
& Grade 9 1 9 and 11 8 9 1 it 8 9 ] 1 i 6
Deviations ES EI ES El ES EI
1
<3 +295 +330 +270 +154 +165 +200 +140 +74 +85 | +120 | +60 +26
>3to 6 +300 +345 +270 +158 +170 +215 -+ 140 +88 +100 + 145 +70 +38
>6to 10 +316 +370 +280 +172 + 186 -+240 + 150 + 102 +116 + 170 -+ 80 -+49
- >10to 18 4333 +400 +290 +177 4193 +260 -+ 150 +122 +138 +205 +95 +61
g >181to 30 +352 +430 +300 +193 +212 +290 +160 +143 +162 | +240 +110 +78
= >30to 40 +372 +470 +310 +209 +232 +330 +170 +159 +182 +280 +120 196
70
g- - >40to 50 +382 +480 +320 +219 +242 +340 + 180 +169 +192 +290 +130
Pl E > 50.ta 65 +4l4 4530 4340 =236 264 41380 =190 186 £214 £330 + 140 19
= é >6p to 80 +434 +550 +360 + 246 +274 +390 +200 +196 +224 +H340 +150 +
E’ E >80 to 100 +467 + 600 +380 +274 +307 440 -+220 +224 4257 +H390 +170 4142
5 K] =10 to 120 +497 +630 +410 +294 +327 -+460 -+240 +234 +267 -H400 -+ 180
é 2 > 120 to 140 -+ 560 +710 +460 +323 +360 4510 +260 +263 -+ 300 -H450 +200
1= % > 149 to 160 +620 4770 +520 +343 +380 + 530 +280 +273 +310 -H460 +210 +170
§ § >169 to 180 680 + 830 + 580 -+373 +410 + 560 +310 4293 -+330 -H480 -+230
= E > 180 to 200 +775 +950 + 660 +412 4455 +630 +340 + 312 +355 -+{530 +240
3 S > 209 to 225 +855 41030 + 740 +452 +495 +670 +380 +332 +375 -4550 +260 +199
s | &  >22ft0250 +935 +1110 +820 +492 +535 +710 +420 +352 +395 | {570 +280
3 >25p to 280 +1050 +1240 +920 +- 561 +610 + 800 + 480 + 381 +430 620 +300 222
] A
« >280 to 315 + 1180 +1370 41050 +621 1670 -+ 860 -+ 540 +411 + 460 -H650 +330
> =>-31p to 355 +1340 +1560 +1200 + 689 +740 -+ 960 + 600 + 449 4500 -H720 +360 246
=355 t0 400 | +1450 +1710 +1350 +769 +820 +1040 +680 +489 +540 | 760 +400 '
>40p to 450 +1655 + 1900 -+1500 -+ 857 +915 + 1160 -+ 760 +537 -+ 595 -+840 -+ 440 £270
>45p to 500 +1805 +2050 +1650 +937 +995 41240 +840 +577 +635 +{880 +480
Numerical valuef amended from the former ISA System are framed in a bold line:
2. Inch values
% Letter A
& Grage 9 l " 9 and 11 8 9 1 i 8 9 1 e 6
Deviatiogs ES ET ES EI ES El
<0.12 +11 +12.5 +10 +5.6 +6 +7.5 +5 +3.1 +3.5 15 +2.5 +1.25
>0.1to0 0.24 +11.2 +13 +10 +5.7 +6.2 +8 +5 +3.5 +4 +5.8 +2.8 +1.5
>0.24to 0.40 +11.4 F135 +10 +6.9 +7.4 +9.5 46 +3.9 +4.4 +6.5 +3 +2
>0.4(0to 0.71 +13.6 416 +12 +7 +7.6 +10 +6 +4.5 +5.1 +7.5 +3.5 +2.4
>0.74to 1.19 +14 +17 +12 +7.2 +8 +11 +6 +5.7 +6.5 +9.5 +4.5 +3
1.19to0 1.58
> 0 +14.5 +18 +12 +8.6 +9.5 +13 +7 +6.6 +7.5 411 +5 +3.6
s |, >15qt0 197
3 £ 1.97to0 2.56
8 |t =21 +17 +21 14 +98 | 411 +15 +8 +78 | 9 | +3 +6 47
s |-E >25qto 3.15
= =
= = >3.19to. 3294
2 19.5 25 16 11.2 12.5 18 9 . - 10. 7 .
E ? 3946 473 + + + + + + + +9.2 +10.5 +16 + +59
S |y >4Tto 552
2 23510 007
3 T."é >5.52t0 6.30 +24 +30 +20 +14.5 +16 +22 +12 +10.5 +12 +18 +8 +7
T |8 >630to 7.09
@ | o
E] 5 >7.09to 7.88
; “~ >7.88to 8.86 +34.5 +42 +30 +18.8 +20.5 +28 +16 +12.8 4-14.5 +22 +10 +8.2
>8.86 to 9.85
>9.85 to 11.03
—_—— 45 52 40 +23 25 32 20 12 .
11,03 to 12.41 + + + + + + +15 +17 +24 + +8.2
>12.41 to 13.98
———— | 56 64 50 28.5 31 9 . 14 K
1398 t0 15.75 + + + =+ + +3 +25 +-17.5 +20 +28 + +9.4
>15.75 to 17.72
—m—e———————— 76 60 +34 36 2 16 K
S17.72 10 19.69 +66 + + + +46 +30 +20 +22 +32 + +10.6
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'NERAL PURPOSES GENERAL PURPOSES
YMMONLY USED HOLES

Holes A to K
1. Metric values
C D E
1 8-9 6 7 [ 8 | 9 10 11 6011 5 6 7 8 | 9 [ 10 | stw1e
and t] ! J I
El ES El ES EI
7 T T T
+120 +60 +26 | +30 T +34 +45 +60 +80 +20 +18 +20 +24 +28 +39 +54 +14
+145 +70 +38 +42 +438 +60 +78 +10S5 +30 +25 +28 | +32 +38 +350 -+ 68 +20
+170 + 80 +49 +55 +62 +76 +98 +130 +40 +31 | +34 | +40 +47 + 61 +83 +25
+205 -+ 95 +61 + 68 +77 +93 +120 + 160 + 50 +40 [ +43 | +50 +59 +75 + 102 +32
+240 +110 +178 +86 +98 1117 | 4149 +195 +65 +49 +53 +61 +73 +92 | +124 +40
+280 120 +96 + 105 +119 + 142 +180 +240 +80 +61 +66 +75 +89 +112 4+ 150 +50
+290 +130
+330 +14L + 19 =130 =146 173 220 290 + 100 +73 —+79 -+90 + 106 + 134 H- 180 +60
+ 340 L +150
T
iigg i:;g +142 | +155 | +174 | 4207 | 4260 | +340 | +120 +87 +94 | +107 | +126 | +159~1 K212 | +72

+450 +200
+460 +210 +170 +185 4208 +245 +305 +395 + 145 +103 +110 +125 + 148 + 185 245 + 85
+-480 -+230
+530 +240
+550 + 260 -+ 199 4216 +242 + 285 4355 +460 +170 +120 +129 + 146 +172 +215 H-285 + 100
+570 +280
+620 +300
+ 650 +330
-+ 720 +360
+760 +400

£840 | +440
o 293 327 385 480 | -+630 | +230 | 162 175 198 | +232 290 38 3
T30 <as ] TFO |+ + + + F v +175 1+ + 385 | +135

+222 +242 +271 +320 +400 +510 +190 -+133 + 142 +162 + 191 +240 320 +110

-+ 246 +267 +299 +350 +440 +3570 +210 +150 +161 +182 +214 + 265 i-355 +125

2. Inch values

C D E
8-9 ’
L ' ey f 7| s f s | 1o E 1 6t 11 s l 6 f 7 i 8 4 9 } 10 | s 10
EI ES El ES EI
+35 +2.5 +|1.25 +1.4 +1.6 +2 +2.6 ‘ +3.5 +1 +0.75! +0.85! +1 +1.2 +1.6 +-2.2 +0.6
+35.8 +2.8 +HL.5 +1.7 +1.9 234 +3 +4.2 +1.2 +1 +1.1 +1.3 +1.5 +2 H-2.6 +0.8
+6.5 +3 +2 +2.2 +2.5 +3 +3.8 +35.1 +1.6 +1.25| +1.4 +1.6 +1.9 +2.4 3.2 +1
+17.5 +3.5 +HR.4 +2.7 +3 +3.6 +4.8 +6 +2 +1.5 +1.6 +1.9 +2.2 +2.8 4 +1.2
+9.5 +4.5 +p +3.3 +3.7 +4.5 +6 +7.5 +2.5 +2 +2.1 +2.4 +2.8 +3.6 5.1 +1.6
+11 +5 +B.6 +4 +4.6 +3.5 +7 +9 +3 +2.4 +2.6 +3 +3.6 +4.5 H-6 +2
+13 +6 +p.7 +5:2 +5.8 +7 +85 | +11 +4 +3 +3.2 +3.7 +4.3 +35.5 7 +2.5
+16 +7 +p.9 +6.4 +7.2 +8.5 +10 +14 +5 +3.6 +3.9 +4.4 +5.2 +6.5 8 +3
+18 +8 +7 +17.6 +85 | +10 +12 +16 +6 +4.2 +4.5 +5.1 +6 +7.5 +9.5 +3.5
+22 +10 +8.2 +8.8 +9.8 +11.5 +14 +19 +7 +4.8 +5.2 +3.8 +6.8 +8.5 | +11 +4
+24 +12 +8.2 +9 +10 +12 +15 +19 +7 +5.4 +5.7 +6.5 +1.5 +9.5 +12.5 +4.5
+28 +14 +94 | +102 +11.5 | +14 +17 +22 +38 +6 +6.4 +7.2 +-8.5 +11 +14 +5
+32 +16 +10.6 | +11.5 +13 +15 +19 +25 +9 +6 +6.6 +17.5 +9 +11 +15 +5

@ — 49 -50 —
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ES = upper deviation

1. Metric values

EI = lower deviation
E Letter F G
5 | Grade s ’ 6 l 7 i 2 ] 9 [s5w9| s { 6 l 7 [ 5w o I‘ 2 3 i 4 ] s { o [ 7
Deviations ES EI ES EI
*<3 +10 +12 | +16] +20| +31 +6 +6 +8 +12 +2 | +0.8 | +1.2 +2 J +3 f +4 J +6 | +10
>3to 6 +15 +18 | +22| +28| +40| +10 +9 | +12 | 416 +4 | +1 +1.5 +2.5| +4 +5 +8 | +12
E >6to 10 +19 422 | +28| +35) +49| 413 { +11 +14 | +20 +5 | +1 +1.5 +2.58 +4 +6 +9 | +15
§ § >10to 18 +24 +27 ] +34) +43| +59 416 | +14 | +17 | +24 +6 | +1.2 | +2 +3 +5 +8 | +11 +18
_:ISI: E >IB to 30 +29 +33 | +41% +53| +72) 420 | +16 | +20 | +28 +7 | +1.5| +25 +4 +6 +9 | +13 | +21
g é >3pto 50 +36 +41 | +50| +64| +87| +25 | 420 | +25 | +34 +9 | +1.5 | +2.5 +4 +f7 | 411 +16 | +25
5| o
é 3—3 >5pto 80 +43 +49 | +60| +76| +104| +30 +23 +29 +40 +10 | +2 +3 WS +B +13 +19 -+ 30
Bl o
‘é é >8P to 120 +51 +58 | +71] +90{ +123( +36 | +27 [ +34 | +47 | +12 | +2.5 |44 +6 +1p | +15 | +22 | +35
- )
::3 ;.'; >12p to 180 +61 +68 | +83) +106| +143} +43 +32 | 439 | +54 | +14 | +35 )'+5 +8 +1R | +18 | +25 +40
&
g >18p to 250 +70 +79 | +96| +122| 4-165| +350 +35 +44 +61 +15¢ 4.5 +7 +10 + 18 +20 +29 +46
E >25p to 315 +79 +88 | +108| 137 +186| +56 | +40 | +49 | +69 | 417 | +6 +8 +12 +1p | +23 | +32 | +52
>31p to 400 +87 | +98 +119} +151 +202‘ +62 | +43 | +54 | +75/| +18 | +7 +9 +13 +18 +25 | +36 | +57
> 409 to 500 +95 | +108 | +131] +165| +223| 468 +47 | +60%\4+83 | +20 | +8 |+10 +15 +2D | +27 | +40 | +63
* Up to | mm, grades 14 to 16 are not provided.
Numerical valugs amended from the former ISA System are framed in a bold\line.
2. Inch values
3 Letfer F G
E' Grafle s 1 6 [ 7 [ 8 571 swo| s | 6 { 7 |sw7| 1 : 2 i 3 ] 4 l s ! 6 [ 7 (
Deviatiogs ES EI ES EI
* <0121 +0.45 +0.55 +07 409 | +1.3| +0.3 | +0.25| +0.35| +0.5 | +0.1 | +0.03| +0.05| +0.08 | +0.J2 +0.15| +0.25| +0.4
>0.12to0 0.24| +0.6 | +0.7[~F09 | +1.1{ +1.6 | +0.4 | +0.35| +0.45| +0.65/ +0.15) +0.04 | +0.06 | +0.10: +0.}5} +0.2 | +03 | +0.5
>0.24to 0.40| +0.75| <09 | +1.1 | +1.4 1 +1.9| +0.5 | +0.45{+06 | +0.8 | +0.2}+0.04| +0.06| +0.10| +0.]5] +0.25! +0.4 | +0.6
i 2 >0.40to 0.71| +0.97 +1 +1.3) +1.6 | +2.2| +0.6 | +0.55| +0.65| +0.95| +0.25 +0.05| +0.08| +0.12| +0.2 | +0.30| +0.4 | +0.7
§ —g >0.7)to LI9F 12| +1.3 | +1.6| +2.0| +2.8] +0.8 | +0.7 | +0.8 +1.1 | +0.3|+0.06| +0.10] +0.15} +0.25| +0.4 +0.5 ] +0.38
=1
:‘5“ ‘é >1.19te~ 197 | +1.4 | +1.6 | +2 +26| +3.5] +1 +0.8 | +1 +1.4 | +044+0.06]| +0.10{ 40.15] +0. +04 | +0.6 | +1
5§ % >197t0 3.15( +1.7 | +1.9 | +2.4 | +3 +42{ +1.2 { +0.9 | +1.1 1.6 | +0.4 | +0.08) +0.12| +0.20} +0.3 | +0.5 | +0.7 | +1.2
E -_g >3.15t0 4.73| +2 +23 | +2.8| +36| +49 | +14 { +1.1 | +14 | +1.9| +0.5|+0.1 |+0.15] +0.25| +04 | +0.6 | +09 | +1.4
g
E “'g >473to 7.09| +23 | +2.6 | +-3.2| +4.1| +56| +1.6 | +1.3 | +1.6 | +2.2| +0.6|+0.12]/+02 | +03 |+05 | +07 | +1 +1.6
>7.09to 9.85) +2.8 | +3.2{ +3.8| +4.8| +6.5| +2 +1.4 | +18 | +24| +0.6|+020|+03 +04 | +0.6 {-+08 | +1.2 | +1.8
>9.85t0 12.41| +3.1 | +34 | +42| +5.2| +7.2| +2.2 | +1.6 | +1.9 | +2.7| 40.7 | +0.25 L +03 | +05 {+06 | +09 | +1.2 | +2
>12.41to 15.75| +3.5 | +3.9 | +4.7 | +6 +85| +2.5 | +1.7 | +2.1 +29 | +071+03 | +04 | +05 | +07 | +1 +1.4 1 +2.2
>1575t0 19.69| +3.8 | +44 | +53 | +6.8| +88| +2.8 | +1.8 | +24 | +33 | +08]+03 | +04 | 4+06 | +08 |+1 +1.6 | +2.5

* Up to 0.04 in, grades 14 to 16 are not provided.

5152
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GENERAL PURPOSES

1. Metric values Holes F to J
H J

4 ’ s ? 67 7 { 8 ’ 9 ‘l 10 ‘ 1 ] 12 II 13 { 14+ | 15+ t 16* |ito16 6 ]r 7 ‘ 8

ES El | ES | E ]I ES JT EI ,’ ES | EI

I

+3 ‘ +4 | 6| +10 | +14 | +25| +40| +60 +100 | +140 +250T +400) +600] 0 +2 | -4 ' +4 | 6| +6] -8
+4 | 45| 48| 412 | +18 | +30| +48| +75| +120| +180| +300] +480] +750] o +5 | =3 ’ +6 | —6 | +10 | -8
+4 | 46| 49 | 415 | 22| +36| 58| +90| +150 | +220| +360| +580| +900| 0 +5 | —a | #81 -7 +12] —10
+5 | 48 | 410 | +18 | +27 | +43| +70| +110] +180 | +270| +430] +700| +1100] o +6 | =5 | +10 | —8 | +15 | —12
+6 | +9 | +13 | +RT | ¥33 | 52| +84| +130] +210 ]| +330| +520| +840] +1300] 0 +8 | =5 | +12 | -9 | +20 | —13
+7 | 411 | 416 | +p5 | +39 | +62| +100| +160] +250 | +390 | +620| +1000| +1600f 0 | +10 | —6 | <14 [OS11 | +24 | —15
+8 | 413 | +19 | +B0 | +46 | 74| +120| +190] +300 | +460 | +740| +1200| +1900] 0 | +13 | —6 | <8l —12 [ <28 | —18
+10 | 415 | +22 | +B5 | +54 | +87| +140| +220| +350 | +540| +870 | +1400| +2200| 0 | +16 | —6, | 422 | —13 | +34 | —20
+12 | +18 | +25 | +}#0 | +63 | 4100 | +160 | 4250 +400 | +630 | +1000| +1600] +2500| 0 | +18 [ X7 | +26 | —14 | +41 | —22
+14 | 420 | +29 | +B6 | +72 | +115| +185| +290| +460 | +720 | +1150 | +1850| +2900| 0 | €22 —7 | +30 | —16 | +47 | —25
+16 | +23 | +32 | 452 | +81 | 4130 | +210| +320| +520 | +810 | +1300| +2100| +3200| 0| +25 | —7 | +36 | —16 | +55 | —26
+18 | +25 | 436 | +P7 | +89 | 4140 | 4230 | +360| +570 | +890 | +1400 | +2300| +36000/ 0" | +20 | ~7 | +39 | —18 | +60 | —29
+20 | 427 | 40 | +p3 | +97 [ +155| +250 | +400| +630 | +970 | +1550| +2500| 44000 | O | 433 | —7 | +43 | =20 | +66 | —3I

2. Inch values

4|5|r6(7'819{10111}12[13|l4‘{15‘116‘1t016 6 7 8

ES EI ES EI ES EI ES EI

+0.12| +0.15| +0.25| +0.4 | +0.6 | +1 +1.6 | +2.5 +4 +6 | +10 +16 +25 0 +0.1 | —0.15] +0.15 —0.25|[ +0.25{ -—0.35

+0.15{ 402 | +03 | +0.5 | +0.7 | +1.2 | +1:87] +3 +35 +7 +12 +18 +30 0 +0.2 | —0.1 +0.25| —0.25(|+0.4 -0.3

+0.15| +0.25| +04 | +0.6 | +0.9 | +1.4¢ +2.2 | +3.5 +6 +9 1 +14 +22 +35 0 +0.25) —0.157 +0.3 | —0.3 [ +0.5 -0.4

+0.2 [ +030] +04 | +P.7 | +1 +16 | +2.8 | +4 +7 | +10| +16 +28 +40 0 +0.25| —0.15] +0.4 | —0.3 |[4-0.5 —0.5
+0.251+04 | +05 | +p.8 | +IN2p +2 +3.5 | +5 +8 | +12 | +20 +35 +350 0 +03 | —-02 | +05 | —0.3 {[+0.7 —-0.5
+03 | +04 | +0.6 | [ +1.6 1 +25| +4.0 | +6 +10 | +16 | 25 +40 +60 0 +04 | —02 | 406 | —04 [|+1 —0.6
+03 | +05 | +0.7 | +1.2{ +1.8| +3 +4.5 ) +7 +12 | +18 | 430 +45 +70 0 +05| —0.2 | 408 | —04 | +1.1 —-0.7

+0.4 | 406 | 409 | +1.4 | +22 | +35| +5 | +9 | +14| +22| +35 | +50 | +90 | 0 | 407 —0.2 | 409 | —0.5 | +1.4 | —038

+05 | 407 | 41 | +1.6| +25| +4 | +6 |+10 | +16 | +25 | +40 | +60 [ +100 | 0 | 407! 03 | +1 | —0.6 | +1.6 | —0.9

+0.6 | +0.8 | +1.2 | +1.8 | +28 ] +45 | +7 +12 +18 | +28 +43 +70 | +120 0 +09 | —03 | +1.1 ] —-0.7 | 1.8 —1

+0.6 {409 | +1.2| +2 | +3 [ +5 | +8 |[+12 | +20! +30) 450 | +80 |+120 | 0 | +09] —03 | +13| —0.7 | +2 —1

407 | +1 +14 | 422 +35| 46 | +9 |[+14 | +22 0 +35 | 460 | +90 [+140 | O | +11] —03 | +1.5] —0.7 | +23 | —1.2

+0.8 | +1 +1.6 | +25 ) +4 +6 |+10 |[+16 +25 | +40 | +60 | +100 | +160 0 +13 ) —-03 | +1.6| —09 | +2.7 —-1.3
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ES = upper deviation
EI = lower deviation

1. Metric values

3 Letter Jg
E- Grade 2 3 4 5 6 7 8 9 10
Deviations ES ElI ES EI ES EI ES | EI ES EI ES EI ES EI ES EI ES El ES EI
*<3 {+04 [—04 |4+0.6 [-0.6 [+1 —1 +1.5 —~1.5f +2 | =2 | +3 -3 +5 —5 +7 | =7 1 4+12.5—12.5{+20 |—20
- >3to 6 |+05 !—0.5 |+0.75{—0.75}4+-1.25/—1.25| +2 | —2 +2.5l —2.5] +4 —4 +6 —6 +9 [-9 +15 |—15 |+24 |—-24
? >6to 10 [+0.5 {—0.5 |{+0.75|—0.75]+1.25|—1.25] +2 | —2 +3 | =3 +4.5| —4.5) +7.5, =7.5{+11 |—11 |+18 |—-18 (+29 |-29
2
g § >10to 18 [+0.6 | —0.6 |41 -1 +1.5 |—1.5} +2.5 —=2.5) +4 | —4 +5.5 —3.5 +9 —9 {+13.5|—13.5{+21.5{—21.5}4-35 {-35
;i: E <Y8To 30 [FOTS=O 5[ F L2S[= .25+ 2 | — T3 | —3 [ T33 =45 F6.5] —0.5[FI05[— T0OS5[FI65[—16p|+26 |—26 |+42 |—42
g : >3}0to SO0 [+0.75/-0.75[+1.25|—1.25{+2 [-2 +3.5] —3.5| +5.5| —5.5] +8 —8 |+12.5]—12.5|-+-195)~=19.5{+31 |—31 [4+50 |—50
| @
.é %? >30to 80 |41 —1 +1.5 | =15 |+25 =251 +4 | —4 | +6.5 —6.5] +9.5| —9.5)+15 |—15 (-23 |—23||+37 {-37 |[+60 |—60
.é § >40to 120 [+1.25|—1.25]+2 -2 +3 |-3 +5 | =S +7.5 —7.5(+11 |[—11 {+17.5]—10e5)+27 |—27 |{+43.5|—43.5{+70 [-70
2| &
g Z >130 to 180 |+ 1.75{—1.75|+2.5 |—-2.5 |+4 [—4 +6 | —6 +9 | =9 [+12.5|-12.5}-#20\[—-20 |[+31.5—31.5{+50 [—50 {+80 [—80
: >180 to 250 {+2.25{—2.25}]4+3.5 {~3.5 {+5 |-5 +7 | =7 |+10 |[—=10 |+14.5—145{%23 |—23 |4+36 [—36 ||+ 57.5/—57.5/+92.5|—92..
;: >240to 315 |+3 -3 +4 —4 +6 |—6 +8 | —8 [-4-11.5{—11.5|4+16",(—T16 |+26 |—26 [-+40.5—40.5{-+65 |[—65 [+105{—105
>315 to 400 +3..5 —3.5 |4+4.5 |~4.5 }+6.5 [—6.5 ] +9 | =9 |+12.5—12.5/+ 18 |—18 |+28.51—28.5|+-44.5—44.5|+70 {—70 [+115|-115
>400 to 500 |{+4 |—4 |+5 -5 +7.5 =75 |+10 |[~10 [+13.5/<135{+20 [-20 [+31.5/—31.5{+48.5—48.§|+77.5|—77.5/+125{—125
* Up to 1 mm, fhe grades 14 to 16 are not given,
Numerical valugs amended from the former ISA System are framed in a bold line.
2. Inch values
% Letgter JS
& Gride 1 2 3 4 H 6 7 B 9 10
Deviatiops ES "EI ES EI ES El ES El ES El ES EI ES EI ESIIEI | ES | EI ES | EI
* <0.12 [40.015,—0.015] +0.025{ *0.025|+0.04|—0.04 {4 0.06|—0.06 | +-0.08/ —0.08 | +0.12{--0.12] +0.2 {-0.2 |+0.3{}+0.3 | +0.5/--0.5 [+0.8/—0.
>0.12to 0.24 |+40.02 |~0.02 {40703 |—0.03 |+0.05|—0.05{+0.08—0.08 {+0.1 |-0.1 |+0.15~—0.15{ +0.25/—0.25]+0.3}}-0.3 | +0.6|—0.6 | +0.9|—0.
>0.24 to 0.40 |+0.02 (#0027 +0.03 |—0.03 [+0.05{—0.05 [+0.08—0.08 [+0.12{—0.12{+0.2 (~0.2 { +0.3 {—0.3 [+0.4/+04|+0.7—0.7{+1 [—1
>0.40to 0.71 |--0.025]~0.025[ 4-0.04 |—0.04 }-+0.06{—0.06 {+-0.1 |-0.1 {+0.15—0.15{+0.2 |—0.2 [ +0.3 {—0.3 }+0.5/+0.5[+0.8/—0.8 | -+1.4|—1.
g _g >0.71to 1.19¢}:0703 |--0.03 | +0.05 |—0.05 14-0.08/—0.08 |4+0.12]—0.12 {-+0.2 |—0.2 |+0.25{—0.25| +0.4 |—0.4 |+0.6{}0.6 {+1 {—1 [+1.8]—1.
; g >1.19 to. 1897 {+0.03 |~0.03 [ 40.05 |—0.05 {4-0.08/—-0.08 {4-0.15{—0.15{+0.2 {—0.2 [+0.3 |—0.3 |+0.5 |—0.5 |+0.8]+0.8|+1.2—12{+2 [-2
E g >1.97to 3.15 [+0.04 1--0.04 | +0.06 [—0.06 |[+0.1 [—0.1 [+0.15—0.15|+0.25—0.25]+0.3 [~ 0.3 | +0.6 {—0.6 {+0.9]—0.9 |2-1.6{—1.6|+2.21—2.
3| =
:é § >3.1510 4.73 [+0.05 [—0.05 | +0.08 {—0.08 [+0.12/—-0.12{+0.2 (—0.2 |{+03 |—0.3 |+04 [—0.4 | +0.7 {-0.7 {+1 |—1 |+1.8—1.8]+2.5/—2.
- <
% :: >4.73to 7.09 [+0.06 [~0.06 { +0.1 |—0.1 !+0.15{—-0.15{+0.25|—0.25{4+0.3 {—0.3 |+0.5 |—-0.5 | +0.8 [—-0.8 |+1.2|—1.2]+2 |-2 |+3 |-3
E ) >7.09to 9.85 |+0.1 |-0.1 |+0.15|—0.15 |4+0.2 |-02 |+0.3 |03 [+04 |—04 |+0.6 |—0.6 | +0.9 |—0.9 |+1.4|—1.4|+2.2/—22}+3.5—3.
>9.85t012.41 |4-0.12 |~0.12 | +0.15 |—0.15 |[+0.25{—0.25 |+0.3 |—0.3 |+04 |—0.4 [+0.6 [—0.6 | +1 |—1 +1.6/—1.6+2.5—251+4 |—4
>12.41t0 15.75 |+0.15 [~0.15 | +0.2 |-0.2 [|+0.25{—-0.25[+03 |—0.3 [+0.5{—0.5 |-+0.7 |—-0.7 | +1 —1 +1.8|—1.8[+3 [—-3 |+4.5—4.
>15.751019.69 {+0.15 [—~0.15 {+6.2 (-0.2 (+0.3 (=03 |{+04 (-04 [+0.5{—05 [+0.8 |~08 |+1.2|—1.2)+2 }—2 )J+3 J-3 l+5 |—5

¢ Up to 0.04 in, the grades 14 to

16 are not given.
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GENERAL PURPOSES

1. Metric values Holes J. s to K

9 10 1 12 13 14 * 15 ¢ 16 * 5 6 7 8
: |
EI ES EI ES El ES EI ES | EI ES | EI ES | EI ES EI ES EI ES{ EI } ES| EI | ES | EI | ES| EI

—7 |+12.5{—12.5(+20 |—-20 | +30 { —30 | +50f —50| +70; —70{+125—125 +200| —200{ +300, —300{ O —4 0| —6 0j—10 0| —-14

—9 415 |—15 [+24 |—24 | +37.5| —37.5] +600 —60| +950/ —-90|+150—150] +240 -—240} +375 —-375| 0| —5{+2}| —6} +3| =9 +5{—13

T
-11 |4-18 |~18 |+29 |29 | +45 | —45 | +75{ —75|+110|—-110}+180—180| -+290 —290| +450{ —450{ +1}| —S|+2| —7 +51-—10 +6]—16

-13.5]-+21.5|—21.5{4-35 |—35 | +55 | —55 | +90| —90 [+ 135—135|+215—215} +350f —350{ +550, —550| +2 | —6}+2| —9 +6J—12 +8|—-19

-16.51+26 |—26 [+42 (42 | +65 [ —65 [+ 1051 —I05 [+ 165[—- 165+ 260[—260 | +420{ —420] +650] —650f +1 | —8[ 4211 £6]—15]|+10]-23

-19.5[+-31 |31 {450 (50 | +80 | —80 |+125{ —125]4195—195]|+310[—310| +5000 —500{ --800] —800| +2 | —9| +3 | -3\ +7]|—18|+12(—-27

-23 {437 |-37 [+60 |60 | +95 | —95 {+150{ —150]4-230(—230[4370|—~370} -+600 —600{ +950f —950{ +3 | —10| +4(~15| +9]|—21|+14}—32

27 [4-43.5(—43.5(+70 |70 |4+110 {—110 |3-175] — 175 {+270|—270 [+435—435] +700 —700]+1100{—1100| +2 | —13| +4 | —18 [+101—25[4-16|—38

-31.5{+50 {~—50 [{+80 |80 [+125 |—125 {+200] —200 [4315—315|+500|—5001 +800f —800]+ 1250/ —1250{ +3( 315] +4 | —21 {+12||—28 {+20]{—43

-36 | 457.5{—57.5|4+92.5|—P2.5{+ 145 |--145 [4-230{ —230 }+360|—360 |-+575{—575 | +925| —925|+ 1450/ —145Q] +2°| —18 | +5 | —24 {+13 [—33 {+22|~50

-40.5/+65 |—65 {+105]|—[105{+160 |—160 |+ 260 —260 |4-405|—405[+650/—650 { + 1050) — 1050] + 1600 < 1600{ +3 | —20| +5 | —27 |+ 16 |—36|--25|—56

-44.514+70 |—70 4115|115 |+180 |—180 }+285 —285{+445/—445|+700(—700 | + 1150{ —1150| + 1800~ 1800| +3 | —22| +7 | —29 [+ 17 ||—40 |+28|—61

-48.5|+77.5|—77.5{+ 125 |—125 [+-200 |—200 |+315 —315|+485—485]+775/—775 +125q—1250 +2000f —2000{ -+2 | —25}| +8 | —32 [+18||—45[+29 —68

2. Inch values

Jg K

8 9 10 11 12 13 14 ¢ 15+ 16 * 5 6 7 8

ES | EI | ES | EI ES | EI ES | EI ES El ESNMNEI | ES | El ES | EI ES | EI | ES EI | ES EI | ES | EI | ES | EI

0.3|—-0.3[+0.5-05+0.8-0.8| +1.2, —1.2| +2 | —2 NF3 (-3 +5| —5 +38 -8{+12|~-121 0 |-0.15f 0 |-0.25] 0 |04} O |—0.6

0.3]—0.3]4+0.61—0.6 | +0.9-0.9 | + 1.6/ —1.6f +2.5}.=52.5] +3.5—3.5 +6 | —6 +9 91 +16|—16{ O |—=02]| O |—03 |+0.1{—-0.4{4+0.1,—0.6

0.4/ —0.4|+0.7—0.7 |+1 [~1 + 1.8 — 18§37 —3 | +4.5|—4.5| +7| =7 +10 | —10| +18| —18] O |—-0.25+0.05—0.35+0.1|—[0.5[+0.2{—0.7

0.5(—0.5]+0.8]—0.8 [+1.41-1.4| +2 | <2~} +3.5) —3.5) +5 (-5 +8 —8| +14 | —-1414+20|~-20f O |—03} 0 [—04 {4+0.2|-0.5]+0.2{—0.8

0.6|—0.6{-+1 |—-1 |+181.8} +2:5p 2.5 +4 | —4 | +6 |—6 [+10|—10| +18 | —18} +25|—25{ O |—04| O |—0.5{+0.2|—0.6[+0.3{—-0.9

0.8/—0.8|+1.20—12|+2 2 P+L3 | =3 } +5 | =5 | +8 {8 [+12|-12] +20 | —20] +30| 30| O |—04 [+0.1 [—0.5 [+0.3|-Jo.7[+0.5/—1.1

0.9(—0.9 |- 1.6|-1.6 | +2.2(—2.2| +3.5| —3.5] +6 | —6 | +9 |-9 |[+14 |—14} +22 | —22]+35|—35|+0.1|—04 [+0.1 |-0.6 {+0.4]—0.81+0.5}—1.3

1 |—1 |+1.8/—1.8]+2.5~2.5]+4.5 —4.5 +7 | =7 |+10 |—10 |+18 |—18 } 425 | —25{ +45{ —45[4+0.1|—0.5 [+0.2 {—0.7 }|+0.4(—1 |+0.7{—-1.5

12|—t2f+2 |=2 [+3 |=3 |45 | =5 | +8 | —8 [+12 |—12 |+20 |—20 | +30 | —30{ +50] —50|+0.1|~0.6 {+0.2 |—0.8 [+0.5|—1.1|+0.8[-1.7

1.4/—1.4+2.2—22[+3.5-35|+6 | —6 | +9 | =9 [+14 |—14 |+22 =22 | +35 | ~35| +60| —60| O |—~0.8+02|—-1 [+04|—1.4{+08]-2

1.6 —1.6|+2.5/—25|+4 -4 | +6 | =6 |+10 |—10 |+16 |—16 |+25 |—25 | +40 | —40| +60| —60]+0.1[—0.8 |+0.1 |—1.1 |+0.6]—1.4|+0.8]—2.2

1.8(—1.8|+3 |—3 |+4.5—-45} +7 | =7 {+10 |—10 [+18 |—18 {+30 |—30 | +45 | —45| +70| =70 4-0.1|—0.9 [+0.2 |—1.2 [+0.6|—1.6]|+1.1|~2.4

2 =2 |+3 -3 |+5 |-5 +8 | —8 [+12 |[—12 |4+20 |—20 |[+30 |—30 | -+50 | —50] +80|—80) O |—1 1+04|—1.2 |+0.7|—1.8{+1.3|-2.7
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ES = upper deviation
EI = lower deviation
:; Letter M
m"] Grade 7 8 * 5 6 7
Deviations ES [ EI ES El ES El ES El ES EI ES ! EI ES El E
<3 -2 —6 -2 -8 | =2 —12 — — —4 -3 —4 | —10 —4 —14 —
>3to 6 -3 -8 -1 -9 0 -12 +2 —16 -7 —-12 -5 1 —13 —4 —16 —
>6to 10 —4 —10 -3 —12 0 —15 +1 —21 -8 —14 -7 —16 —4 —19 —
>10to 18 —4 -12 —4 —15 0 —18 +2 —25 -9 —-17 -9 —20 -5 —23 -
g >18to 30 -5 —14 —4 —17 0 —21 +4 —29 —12 -21 —11 —24 —~7 —28 —
3 >30to 50 -5 —16 —4 -20 0 —25 +5 —34 —13 —24 —-12 —28 —8 —33 -~
(=} 7
> 2 50t 55
1= Z —6 -19 -5 —24 0 —30 +5 —41 —15 —28 —14 —3] -9 -39 -
1] g __ >65to 80
| = 80[to 100
~ g =7t -8 —23 -6 —28 0 —35 +6 —48 —18 —33 —16 -3 —-10 —45 ~
g | g _ >100Jto 120
‘g 2 >120[to 140
= 2 >140[to 160 -9 —27 —38 -33 0 —40 +8 —~55 —21 -39 =20 — 4] —12 —52 -
g £  >160[to 180
2| B >180to 200
E T >200[to 225 —11 —31 -3 ~37 0 —46 +9 —63 | —25 —45 ~-22 —51 —14 —60 -
(=}
< | < >225[to 250
] 250{t0 280
2 > —13 ~36 -9 —41 0 —52 +9 -72 —27 —50 —~25 —57 —14 —66 —
= >280|to 315
315|to 355
et ° —14 -39 —10 —46 0 —57 +11 —78 —30 —55 —26 —63 —16 -3 -
>355|to 400
>400|to 450 i
—16 —43 —10 —~50 0 —63 +t —86 —33 —60 —27 —6 —17 —80 —
>450[to 500
Numerical valuey amended from the former ISA System are framed in a bold line.
E Lettér M
& Grade 7 8« 5 6 7
Deviation ES EI ES El ES El ES Bl ES EI ES El ES | EI ES
<0.12] —0.1 | —025| —0.1(!)=035| —o. —0.5 — — —0.15| —03 | —0.15| —0. —-0.15| —0.55| —o0
>0.12f0 024} —0.1 | —0.3 0 —0.3 0 —0.5 ) —0.7 —025] —045! —02 | —0.] —0.1 | —06 | —0
>0.24fk0 0.40]| —0.15] —0.4 |\ 201 | —0.5 0 —0.6 0 —-0.9 —03 | —0.55| —025| —0.45| —02 | —0.8 | —0
>040ko 0.71] —02 | —05 L —02 | —0.6 0- —0.7 0 —1 —04 | —0.7 | —04 | -0. —02 | =09 | —0
~0.71ko 1.19] —0.15{ =0.55| —02 | —0.7 0 —0.8 | +0.1 | —1.1 —045| —085| —0.5 | —1 —03 | —1.1 -0
>1.19%0 197 —03) 07 | —02 | —0.8 ) —1 +02 | —1.4 —0.6 | —1 —-05 | —1. —-03 | —13 | —0
>1.97fo 2.56
= <03 | 08 | —03 | —1 0 —1.2 | +01 | —17 —~06 | —1.1 | —0.6 | —1. —03 | =15 | —0
1 g >256f0 3.15
=) =
St 2 >3.15t0 3.94
S| & —03 | —09 | —02 | —1.1 0 —14 | +03 | —1.9 —08 | —14 | —07 | —1. —-0.5 | =19 | -0
| .8 >3.94f0 43
gl & >4730 552
|7 >552t 630| —04 | —1L1 -03 | —1.3 0 —1.6 | +03 | —22 -1 —-17 | —-09 | —19 | —06 | =22 | -0
3 E‘ >6.30 to 7.09
Bl s >709t0 7.88
n -2 —
2| 5 >78t0 886 —04 | —12 | —02 | —14 0 —1.8 | +04 | —24 —12 | =2 —1 —22 | —08 | —26 | —0
S| T =88t 985
>9.85 to 11.03
S T 05| —14 | —05 | —17 0 -2 +02 | -28 —-11 | =2 —11 | —=23 | —06 | —2.6 | —0
>11.03 to 12.41
>12.41 to 13.98
T 7 05 ) —1.5 | —04 | —1.8 0 ~22 | +05 | -3 —-13 | —23 | —12 | —26 | —08 | —3 -0
>13.98 to 15.75
1575 to 17.72 0.7 1.7 0.3 1.9 0 2.5 | +0.6 3.4 1.6 2.6 1.2 2.8 0.9 3.4 0
~17.72 to 19.69 ) ) ) ) ’ ' ’ ) : ’ ) e ) -

* When M8 deviations are missing, N8 deviations should be substituted for them.

55-5¢
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1. Metric values

N P
l 6 8 9to 1 9 i 10 { 11 5 6 A
~BS | EI | ES Bl | ES | EI ES EI ES | EI ES EI ES EI ES
r —4 I —~10 —4 | —14 | -4 | 18 | -4 29 | —a4 | -—64 —6 | —10 —6 —12 —6 -16 -6 —20
-5 -1 -4 | -16 | -2 | -2 0 —30 | —48| —75] -1l | —16 -9 | -1 | -8 | -2 | -12 | =30
—7 ] —16 | —4 | —19 | -3 | —25 | o0 —36 | —s8 | —90 | —13 | —19 | —1z | -2l | =9 | —24 | —i5 | —37
-9 | —20 -5 | =23 ) —30 0 43| 70| =110 | —15 —23 —15 —26 11 —29 ~18 45
—11 | —24 —7 | -—28 -3 —36 0 52 | —84 | —130 | —19 —28 ~1s —31 14 =35 —22 —55
—12 —28 -8 —33 -3 —42 0 —62 —100 —160 —22 —-33 —~21 —-37 -17 —42 —26 —65
~14 | -33 -9 i =3 ) 0 T =10 | =190 | =27 =320 =75 =73 =) ~51 —32 -8
—16 —38 —10 —45 —4 —358 0 —87 —140 —220 —32 —47 -30 —52 —24 — 59 —-37 —91
—20 —45 —12 —52 -4 —67 0 —100 —160 —250 —37 -~ 355 —36 —6l —28 —~68 —43 —106
-22 —51 —14 —60 -5 -77 0 —115 —185 —290 —44 —64 —4r —70 —33 —-79 —50 —122
—-25 —57 —14 —66 -5 --86 (¢} —130 —210 —320 —49 -T2 —47 —-79 | =36 —88 - 56 —137
|
—26 —62 - 16 -73 -5 —94 0 —140 -230 —360 —55 — 80 -51 —87 —41 —98 —62 —151
—27 —67 —17 —80 —6 —103 4} —155 —250 —400 —~6! — 88 —55 i —95 —45 108 —68 —165
» |
2. Inch values
N P
6 8 9to 11 9 ’ 10 ] 1 5 6 [ 8 and 9 8
ES El ES El ES EI ES EI ES EI ES EI ES El ES

-0.15/ —0.4 —0.15| -0.55 —~0.15} —~0.75 —0.151 —1.15] —-1751 —2.65 —-0.25 —0.4 —0.25 —0.5 -0.25 —0.65 —0.25 —0.85
—0.2 —0.5 —0.1 —0.6 | —0.1 —0.8 0 —1.2 -1.8 -3 —0.45 —0.65 —0.4 -0.7 —0.3 —0.8 —-0.5 —1.2
—025] ~065| —02 | —08 | —01 | —~1 0 ~14 | —22 | —35| —05 | —075| —045  —085| —04 | |-1 06 | —15
—0.4 —0.8 —0.2 -0.9 —0.2 — 182 0 —1.6 —2.8 —4 —0.6 -0.9 —0.6 -1 b —04 —1.1 —0.7 —1.7

—0.5 —1 —0.3 —1.1 —-0.2 —1.4 0 -2 —3.5 -5 —0.65 —1.05 —0.7 —1.2 -0.5 -1.3 —0.8 —2
—0.5 —1.1 —-0.3 —1.3 —0.1 <17 0 —-2.5 —4 —6 -0.9 —1.3 —0.8 -14 —0.6 —1.6 —1 —2.6
—0.6 -1.3 —0.3 —1.5 ~Q.2 -2 0 -3 —4.5 -7 —-1.2 —1.7 —1.2 —-1.9 —0.9 —2.1 —1.4 —-3.2
-0.7 —1.6 —0.5 - 1.9 —-0.2 —2.4 ] —3.5 —5 -9 —1.4 -2 —1.3 —-2.2 —1.1 —2.5 —1.6 —3.8
—0.9 -1.9 —0.6 —2.2 —0.3 -2.8 0 —4 —6 —10 —1.6 —-2.3 —-1.5 —2.5 —1.2 —2.8 -1.8 —4.3
—1 —2.2 —0.8 —2.6 —0.4 —~32 0 —4.5 -7 —12 —1.8 —2.6 —1.6 -2.8 —1.4 —3.2 -2 —4.8
—1.1 —-2.3 —0.6 —2.6 -0.4 —34 0 -5 -8 —12 —1.9 —2.8 —1.9 —3.1 —1.4 —-3.4 -2.2 —5.2

—-1.2 —2.6 —0.8 -3 —0.3 —~3.8 0 —6 -9 —14 —2.2 —3.2 —2.1 —3.5 —1.7 -39 -2.5 -6
—1.2 —2.8 —-0.9 —3.4 —0.3 —4.3 0 —6 —10 —16 —-2.6 —3.6 —-2.2 —3.8 -1.9 —~4.4 —2.8 -6.8

| |
@) 55-5¢
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GENERAL PURPOSES

Holes M to S
R S
8 ’ 9 5 [ 8 6 7
|
EI ES EI ES EI | ES EI ES | EI ES EI ES EI ES EI
—20 | -3l 10| -—14] —10| —16] <10 =~20; —10, -—24 —14 —18 | —14| -—20| -14 -2
—30 —42 14 | —19 § -1z ] =20 ] -11 —23 ~15 | -3 —18 —23 | —16 | —24 | —15 | —27
37 T 51 —17 ] —23 | —16| —25 | ~—13 28 Z19 | —at —21 —27 . —20 | 29| -17| -3
Y =61 —20 | —28 | —20 | —31 ~16 ~34 —23 | =50 —25 33 1 D25 | —36 | -2t ~39
=55 74 =25 T34 | ~24 | =37 | —20| -4l Z28 | —e6l ~32 —a1 | -—31 Za4 | —27 | _43
—65 88 =30 a1 ~29 | —a5 | —25 ~50 —34 . _713 | —39 250 | —38 | —s4 1 —34 ] —s9
35 —49 —3s —54 —30 —60 — 4] —87 —48 —61 —47 —66 —42 —72 ]
-8 0 NER —51 37| —s6 | —32 Z62 —43 | —89 —5a4 —67 | —53 —720) |-48 | =78
ot | 1z Tas | —6l a4 | —66 | —38 -73 51 | —105 66 —81 —64 | 86 [—s8 | —93
Tao | 64 | —47 | —69 | -—al —76 | —54 | —108 74 —89 | —72 | =94 | |—66 | —101
1577 =75 | —s6 | —sl —a8 —88 —63 | —126 86 | —104 | —s8s.l=110 | =77 | —117
—106 | —143 Tso | —77 | _s8 | —83 | —s50{ —90 | —651 —128 Z9a | —112 | O3 —118 | [—85 | —125
Te2 T —80 | —sl —86 | 53 93 68 | —131 | —102 | —120 | {2101 | —126 | |—-93 | —133
I7 91 68 | —97 | —60 | —106 —77 | —149 | —116 | —136 [\—113 | —142 | |-105 | —151
—122 | —165 1527 o4 | —71 | —100 | <63 | —109 780 | —152 | —124 | —fa4 | —121 | —1s50 | 113 | —1359
T7g 98 | —75 | —104 | —67 | —113 —84 | —156 | —134 | =154 | —131 | —160 | 123 | —169
i | —1s T87 | —110 | —85 | —117 | —74 | —126 | —94 | —175 | —15L |“L174 | —149 | —181 | [-138 | —190
Tor T7=114 | —89 | —121 —78 | —130 | —98 | —179 | —a63~ —186 | —161 | —193 | |-150 & —202
Tist | —aop | oOr 26 [ e[ —usy [ 87 [ 144 | 108 [ —197 | 85 [ 208 | 179 | ~215 | 169 | -6
Tho7 | =132 | —103 | —139 | —93 | —150 | —114 | —203 Jo—201 | —226 | —197 | —233 | [-187 | —244
Cies | oy | —iee | w3 [ o1s3 [ 103 [ 166 [ —i26 [ —235{ —205 | 252 [ ~219 | —259 [ 209 | —2m2
s | Zis2 | 119 | —159 | —109 | —i72 | —132 | 2229 | —245 | —272 | —239 | —279 | [-229 | —292
R S
8 9 5 8 6 7
EI S EI ES EI ES EI ES EI ES EI ES EI ES EI
~085] —1.25 | —p4 | —055| —04 | —065| »04 | —08 | —04 | —1 05 | —075! —0.6 | —085 |~06 | —1
12 | 17 “bss| —075] —05 | —03.) —04 | —09 | —06 | —13 20657 —085| —06 | —09 | |-06 | —1
15 | -2 o7 [ —o9s| —o0e5| _Lios| —o06 | —i2 | —08 | —17 —09 | —1.15] —085| —125] |[-08 | —1.a
17 | 223 b T2l —os 4113 | =07 | —14 | —1 —2 11 | —i4 | =11 | =15 | [Foo [ =1s
—2 —238 Jios| Z14s| —ml) —16 | —09 | —1.7 | —-12 | 24 125 —165] —13 | —18 | |11 | =19
~26 | —35 s | <17 AN | —18 | =1 -2 ~14 | -3 17 | 21 | —16 | —22 | [F1a | 24
18 | —23 | <18 | =25 | [Fis ] =27
-32 | —44 dia | -1 =14 | -2 | =11 | —23 | —16 | —3.4 - T — T T
38 | —51 g 224! 17| —26 | —15 ] —29 | —2 —42 Z6 | =32 =25 | o34 | mRd | 3T
228 | 34 | =27 | —36 | [-25 | -39
—33 | —4 32 | —42 | |~29 | —as
—43 | —58 —23 | -3 —22 | —32 | =19 | =35 | =25 | =5 38 | —45 | —37 | —47 | —34 | =5
~43 | =5 Z42 | <52 | -39 | =55
—48 | —56 | —46 | —58 | —44 | —62
—48 | —65 —28 | —36  —26 | —38 | —24 | —42 | -3 —538 —48 | —56 | —46 | —58 | —44 | —62
57| <65 | —56 | —68 | —s54 | —12
—52 | —72 —32 1 —41 | -32 | —44 | —27 | —47 | —35 | —65 =57 | 66 | -57 | —69 | =52 | -T2
267 | —76 | —67 | —19 | —62 | -82
-6 —8.5 —42 | =52 | —41 | —55 | —37 | —-59 | —45 | -8 —67 | 77 ) —66 | -8 —62 | 84
—77 | -87 | —76 | -9 —72 | -9.4
—88 | —98 | —84 | —~10 81 | —106
—68 | —88 —48 | —58 | —44 | —s —41 | —66 | —5 -5 |
98 | —11.8 | —9.4 | —11 91 | —116
2 —55-56 —
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ES = upper deviation 1. Metric values
EI = lower deviation
3 Letter T* U A\ X Y
uE)' Grade 7 6 7 7 6 7
Deviations ES EI ES f EL ES E1 ES El ES EI ES EI ES EI ES i El ES
<3 _— — —_ —_ —18 —24 —18 —28 — —_ —_ — —20 -26 —-20 —30 —_
>3to 6 — — — — —20 —28 —-19; =31 -— — — —_ —25 —33 —-24 —36 —
>6to 10 —_ — —_ — —25 —34 —-22 -37 — — —_ —_ —31 —40 —28 —43 —
>10to 14 — — - — —37 —48 —-33 —51 —
~ >14to 18 | B - St B Al 72 e 8 7Y [N i T 73
E >18to0 24 — — — — —37 —50 —33 —54 —43 —56 -39 —60 —50 —63 —46 —67 —355
= >24to 30 —-37 - 50 -133 —54 —44 —57 —40 —61 -351 —64 —47 —68 —60 -73 —56 -77 —67
2 g >30to 40 —43 —59 —39 — 64 —55 | —71 —351 —76 —63 —-79 —59 —84 —75 —91 —-71 —9| —85
| £ >40fo 50 | —49| —65] —45] —70| —65| —81| —61] —8| —76| —92| —72| —97| —92|—J08] —88| —113| —105
3 _E >50fo 65 | —60| —79| —55| —85| —81| —100' —76| —106| ~96 | —115] —91 | —121| —116 ~f35 | —111| —141| —133
S| g >65to 80 —-69 | —88| —64{ —94) -96| —115| —91 | —121} —114 | —133 | —109 | —139| —140)| —159 | —135| —165} —163
g £ >80|to 100 —84 | —106 —78 | —113 | —117 | —139 | —111 | —146| —139} —161 | —133 | —168 L =171 —193 | —165| —200} —201
g § >100to 120 —97 | —119 —91! —126 | —137 | —159 | —131 | —166| —165 | —187 | —159 | —194.|-=-203 | —225 | —197 | —232| —241
5 E >120[to 140 —~1151 —140 | —107 | —147 | —163 | —188 | —155 —195| —195 | —220; —187 | —227| —241 | —266 | —233| —273}| —-285
a ‘:)3 ~>140|to 160 | —127 | —152 | —119 | —159 | —183 | —208 | —175 | —215| —221 | —246 | —2134/~253 | —273 | —298 | —265| —305{ —325
2| E " >160fo180 | —139 | —164 | —131 | —171 | —203 | —228 | —195 | —235| —245 | —270 | —237) —277 | —303 | —428 | —295| —335| —365
%1 P >180fko200 | —157 | —186 | —149 | —195 | —227 | —256 | —219 | =265 —275 | —304 | 267 | —313 | —341 | —370 | —333 | —379 | —408
; € T S200f0 225 | —171 | —200 | —163 | —209 | —249 | —278 | —241 | —287 | —301 | —330,] ~293 | —339 | —376 | —405 | —368 | —414 | —453
2 >225]to 250 —187 | —216 | —179 | —225 1 —275 | —304 | —267 | =313 —331 | —360)} —323 | —369| —416 | —445  —408 | —454| —503
= >250ft0 280 | —209 | —241 | —198 | —250 | —306 | —338 | —295 | —347| —376 | ~£408 | —365 | —417| —466 | —498 | —455 | —507 | —560
> >280fto 315 —~231 | —263 | —220| —272 | —341 | —373 | —330 | —382| —416\ ~—~448 | —405 | —457| —516 | —348 | —505 | —557§ —630
>315[to 355 —257 | —293 1 —247 | —304 ) —379 | —415| ~369 | —426| ~464 | —500 | —454 | —511| —579 | —415 | —569 | —626| —709
>355|to 400 | —283 | —319 | —273 | —330 | —424 | —460 | —414 | —47} [ =519 | —555| —509 | —566| —649 | —~¢85 | —639 | —696] —799
>400[to 450 —317 | =357 | —307! —-370 | —477 | —517 | —467 { —530) —582 | —622 | —572 | —635| —727| —~167 | —717| —780| —897
>450]to 500 —347 | —387 | —337 | —400 | —527 | —567 | —517 {~~580| —647 | —687 | —637 | —700| —807 | —§47 | —797 | —860| —977
Numerical values|amended from the former ISA System are framed in a bold line.
2, Inch values
3 Leti T* U v X Y
;E; Grade 7 & 7 7 6 | 7 :
Deviations ES EI ES EI ES EI ES EI ES El ES EI ES Ej ES El ES
<0.12 — — — — —0.7 | —0.95{ —0.7 | -1.1 — — — — —0.9 | —1.15 -09 | —1.3 —
>0.12fo 0.24 —_ — —_ — —0.8 | —-1.1 | —0.7 | ~1.2 —_ —_— — — —11 1 —14 | —1 —-1.5 —
>0.24 o 0.40 — — P — —1.05{ —1.45) —1 —1.6 — p— — — —1.25{ —1.65| —1.2 | —1.8 —
>0.401o 0.56 . _ Ay _ 13 17l 11| —is —_ —_ — —_ —1.5 —’.9 —-13 | -2 —
>0.56 fo 0.71 —-15 ) —-19 1 —1.3 | =2 —1.7) —31 | —15} =22 —
>0.71 fo 0.95 — — — — -15|-19| -13 | =21 -1.7 | —22 | —1.5 | —23 | —-21 | =236 | —19 | —-27| —2.2
>095t0 119} —1.5 V2 -13 [ =21 -1.7 | =22 | =-1.5| —-23 ] ~2.1 | —-26 | —19 | =27} —24 | —-29 | —22| -3 -2.7
>1.19t0 1.58] —1.8°p~24 | —1.6 | 26| —23 | —-29 | —21 | —-31| —26 | —3.2 | =24 | =34 | —28 | —34 | —26 | —3.6} —3.1
g é’ >1581o0 1.97| =<2 —26| —1.8 | —28} —2.6 | ~32 4§ -24 | —34| —-28 | —34| —26 | —3.6 | —3.8}| —44 | —3.6 | —4.6{ —4.1
g ‘é >19710 2.56[N\=23 | —3 —2 —3211 —33 | -4 -3 —42)]| —-38 | —45 | —35 | —47 | —48 | —35 | —45| —-571 —5.5
5| 8 >2.56 o 345 —-2.8 | —-35| -25| —-37| —38 | ~45| —35 | —47{ —~48 | =55 | —45 | —57| —~58 | —¢4.5 ] —55 | —6.7} —6.5
§ § >3.1510(394| —3.2 1 —4.1 | =3 —44 | —47 | —56  —45, —~591 —-57 | —66 | —55 | —69 | —67 | ~16 | —65{ -79] -1.5
E ’f >3.94 te—4-73 37 46 35 4-0- 5F 66 55 65 GF F=6 &5 +9 FF 6 —75| -89 | -9.5
2 % >4.73to 5.52| —4.7 | —=5.7 | —4.4 | —6 —6.7 | =77 | —64 | —8 -~77 | —87}{ —-74 1| -9 -9.7 [—-10.7 | —9.4 |-—-11 —11.4
:Z g >552t0 630| —47 | —5.7 | —44 | —6 —67 | —-77! —6.4 | —8 —87 i —9.7{ -84 |—10 —11.7 |—12.7 | —11.4 —13 —13.4
% S >630to 7.0 =57 =67 | =34 [ =7 —7.7 | =87 | ~74 | —9 —-9.7 1—10.7 | —94 |—11 —-11.7 | —12,7 |—11.4 | —13 —13.4
Ti 5 >7.09to 7.88] —66 | — 78| —64 | —82| —86 | —-9.8 | —84 |—10.2 }—11.6 |—12.8 [—114 {—13.2 |—13.6 |—14.8 |—13.4 |—15.2|—154
> >788to 88| —66 | —78| —64 | —-82| —9.6 |[—10.8 | —9.4 | —11.2 |—11.6 |—12.8 |—~11.4 |—13.2 | —15.6 | —16.8 |—154 |—17.2 |—-17.4
>886to 985 —7.6 | —88 | —74 | —9.2 |—11.6 |—12.8 |—11.4 |—13.2 |—-13.6 (—14.8 |—13.4 [—152 |—-156 | —16.8 |—154 |[—17.2]|—19.4
>9.85t011.03] —8.7 | —9.9 | —8.2 |—-10.2 }—-11.7 |—12.9 |—11.2 | —13.2 |—15.7 |—-169 |—152 |—17.2 |—-17.7 | —18.9 {—17.2 | —19.2 | —21.2
>11.03t0 1241 —9.7 |—109 | —9.2 [—11.2 ]—13.7 |—149 |{~13.2 }—15.2 | —15.7 |—16.9 |—15.2 {—17.2 {—19.7 | —20.9 | —19.2 | —21.2 {—24.2
>12.41to0 1398 —9.6 [—11 —9.2 |[—11.4 |—15.6 |—17 —152 |—-174 |-17.6 |—19 :—17.2 |—19.4 |—21.6 |—23 —21.2 |—234 |-27.2
>13.98 to 15.75 |—11.6 [—13 —11.2 |—-13.4 {-17.6 |—19 —17.2 |—-19.4 |—19.6 |21 —19.2 {—21.4 |—24.6 | —26 —24.2 |—264 {—29.2
>1575t017.72 |—-114 [—13 —11.1 [—13.6 |—19.4 |—21 —-19.1 |-21.6 |—-21.4 |-23 —21.1 |—23.6 }—27.4 | —29 —27.1 1 —29.6 | —34.1
>17.72 t0 19.69 [—13.4 |—15 —13.1 [—15.6 —21.4 |—23 —-21.1 |—23.6 | —-24.4 |26 —24.1 | —26.6 [—29.4 |31 —29.1 |—-31.6 | —39.1
® When T6 and T7 deviations are missing, U6 and U7 deviations should be substituted for them.
** When V6 and V7 deviations are missing, X6 and X7 deviations should be substituted for them.
*** When Y7 deviations are missing, Z7 deviations should be substituted for them. (1) _ ; A
24-5¢
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GENERAL PURPOSES

1. Metric values Holes T to ZC
X Y+ Z ZA ZB 7C
6 7 7 8 8 8
ES El ‘ ES J EI ES El ES El ES EI ES El ES EI ES El ES El ES El ES El
—20 —26 —20] —30 —_— — —26 —36 —26 —40] —32 1 —42 | —32| —46] —40 ! —54 | —40 —65] —60 —74| —60 —85
—25 —33 —24: =36 — — —31 —43 -35 —53| —-38) —-50: —42| —-60] —S0 | —68 | —50 —80] —80 —98| —80 | —110
—31 —40 —28 —43 -_— —_ —36 —51 —42 —64] —46 —61 | —52 | —74) —67 | —89 | —67 —103 | —-97 { —119 | —97 | —133
—37 —48 —33 —51 — _— —43 —61 —50 —-77
—42 ~53 —38 —56 — — —53 —-71 —60 —87
—50 —63 —46 -67 —55 —76 —65 —86 —73] —106
—60 -~73 -56 —77 —67 —88 —80; —101 —~88 —121
—75 —91 —-71 —-96 —85 1 —110{ —103} —128] —112( --151
—92 | —108 —88 —-Ilp —105 1 —130] —1277 —152) —136| —175
116 | —135 | —111 | —14f | —133 | —163] —161 —-191y —172| —218
-140 { —159 | —135| —16p| —163 | —~193} —199| —229| —210! 256
-171 —193 , —165| —20p| —201 | —236| -—245| —280] --258) —312
-203 | —225 | —197 | —23p| —241 | —276] —297| —332| —310| —364
-241 | —266 | —233| —27B] —285| —325] —350| —390/ -—-365| —428
-273 | —298 | —265| —30p]| —325 —365] —400| —440, —415: —478
~-303 | —328 | —295| —33p| —365| —405] —450] —490| -—-465| -—-528
-341{ —370 1 —333 | —37p| —408 | —454] —503| —549; —520{ —592
~376 | —405 | —368 | —41f | —453 1 —499] —558! —604| —575] —647
-416 | —445 | —408 | —454 | —503 | —549] —623} —669] —640; —712
-466 | —498 | —455 | —50f} —560 | —612| —690] —742, —710] —791
-516 | —548 | —505; —55f| —630| —682| —7701 —822¢ —790] —871
-579 | —615| —569 | —62p} —709 | —766| —879, —936| --900| —989
-649 | —685 | —639 | —69p| —799 | —856| —979| —1036|—1000]—1089
-727 | =767 | =717 | —78 —~897 | —960}—1077| —-1140/—1100|—-1197
-807 | —847 | —797 | —86 —~977 | —1040{—-1227{ —1290| —1250,—1347
2. Inch values
X Y *** Z ZA ZB C
6 7 7 7 8 7 8 8 9 8 9
ES El ES El ES El ES El ES ] El ES El ES EI ES El ES EI ES F1 ES El
-0.9 | —1.15} —0.9 | —1.3 — — —-12 | =16 |/~N2 | —1.8|~14 |—1.8 |—1.4 |-2 —1.6 |22 {—-1.6 —26| =25 —3.1 ] =25 | —=3.5
11 | —1.4 | —1 —1.3 — — —-12 ]| —1.71.=14 | —21|—14 (—19 |—1.6 |-23}{-2 —2.7 (=2 -32| -3 3.7 -3 —4.2
-1.25{ —1.65} —1.2 | —1.4 —_— — —14 | =2 —-16 | —25|—-1.8 [—-24 |2 ~291-251-34 |—25 -39 1| —4 —-49 | —4 -5.4
-1.5) —-1.9 | —-1.3 | -2 — — —~1.7 =24 | -2 -3
-1.7 | —-21 | —-1.5 | —2.4 _ — —22N"=29  —2.5] —3.5
~2.1 | =26 | —1.9 | —2.1 —-22 | =3 =25 —33; <2.8 | —4
-24 | =29 | --22 | -3 —2.7 | =3.54)=>32 —4 —3.5 | —4.7
-2.8 | -34 | —-2.6 | —3.4 -~3.1 —411 —4.1| —5.1) —4.5 | —6.1
-3.81 —44 | —3.6 | —4.4 —4.1 w51 —4.6 | —56 | -5 —6.6
-48 | —5.5 | —4.5 | -5 —554 =67 —~65 | —71.7 -7 —8.8
-58 | —6.5 1 —=5.5 ] —6.1 ~65 ! —-77| —-75| —87; -8 —9.8
-6.7 | —-7.6 | —65 ! —74 =751 -89 —9.5 1 —109 |—10 —12.2
-7.7 | —8.6 | —7.5| —8.¢ =9 5T=—10:9 5 129 12  miz
-9.7 |—-10.7 | —9.4 |—11 —11.4 {—13 —134 |15 -14 —16.5
11.7 | —12.7 |—11.4  —13 —13.4 [—15 —154 | —17 —16 —18.5
11.7 | —12.7 |~11.4 |—13 —13.4 [—15 —174 | —-19 —18 —20.5
13.6 |{—14.8 {—13.4 |—152{—154 |—-17.2 | —19.4 | —21.2 |—20 —22.8
15.6 |—16.8 |—15.4 |—17.2 | —17.4 |—19.2 |—-21.4 | —23.2 | =22 —24.8
156 | —16.8 |—15.4 |—17.2 {—19.4 |—-21.2 | —24.4 | —26.2 |—29 —27.8
17.7 | —18.9 | —17.2 |—19.2 {—-21.2 |—23.2 | -27.2 | —29.2 |-28 —31
19.7 |—20.9 |—19.2 | —21.2 | —24.2 |-26.2 | —29.2 | —31.2 |-30 —33
216 |—23 —21.2 |—23.4 =272 {—29.4 | —34.2 | —-36.4 |35 —38.5
24.6 |—26 —24.2 |—26.4 {—29.2 [—31.4 | -39.2 | —41.4 |—40 —43.5
27.4 |—29 —27.1 |—29.6 | -34.1 |—36.6 | —44.1 | —46.6 |—45 —49
29.4 | —31 —29.1 [—31.6 {—39.1 {—41.6 | —49.1 |—51.6 |—50 —54

(g — 57-58 —
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