INTERNATIONAL 1SO
STANDARD 4759-1

Second edition
2000-11-15

Tolerances for fasteners —

Part 1:
Bolts, screws, studs and nuts — Product
grades A,Band C

Tolérances des éléments de fixation —

Partie 1: Vis, goujons et écrous — Grades A, B et C

Reference number

—TRe—e ISO 4759-1:2000(E)
IS0
=S\ Documents

Documen?éﬁgrlzrg)g%ub

Full document details: ISO 4759-1-2000


http://www.avadocuments.com/doc/iso-4759-1-2000
http://www.avadocuments.com/doc/iso-4759-1-2000

ISO 4759-1:2000(E)

PDF disclaimer

This PDF file may contain embedded typefaces. In accordance with Adobe's licensing policy, this file may be printed or viewed but shall not
be edited unless the typefaces which are embedded are licensed to and installed on the computer performing the editing. In downloading this
file, parties accept therein the responsibility of not infringing Adobe's licensing policy. The ISO Central Secretariat accepts no liability in this
area.

Adobe is a trademark of Adobe Systems Incorporated.

Details of the software products used to create this PDF file can be found in the General Info relative to the file; the PDF-creation parameters
were optimized for printing. Every care has been taken to ensure that the file is suitable for use by ISO member bodies. In the unlikely event
that a problem relating to it is found, please inform the Central Secretariat at the address given below.

© 1S0O 2000

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form or by any means, electronic
or mechanical, including photocopying and microfilm, without permission in writing from either ISO at the address below or ISO's member body
in the country of the requester.

ISO copyright office

Case postale 56 « CH-1211 Geneva 20
Tel. +412274901 11

Fax + 412274909 47

E-mail copyright@iso.ch

Web www.iso.ch

Printed in Switzerland

Documents

. Document Sharing Hub
1] © 1SO 2000 — Al rights reserved

Full document details: ISO 4759-1-2000


http://www.avadocuments.com/doc/iso-4759-1-2000
http://www.avadocuments.com/doc/iso-4759-1-2000

ISO 4759-1:2000(E)

Contents Page
o] =Y o B OO PP PUPRPP iv
1 o 0] o 1 PP TTPP P 1
2 NOTMALIVE TEFEIENCES ...eii ittt e e e et e e e et e e e et e e et e e e st e e e nnr e e e e s enreeeeeenes 2
3 Tolerances for metric DOItS, SCrews and STUAS ........occvviiiiiiiiie i 3
4 TOIEranCeS fOr MELIC NMUES ......oiii it e s e e e e e e e et e e e s e e e e e nre e e e e eres 25
5 Bel e - o=t o] g =T o o o =T o =1 AT 36
ANNEX A (INFOrMALIVE) TOIEIANCES ...uvieiiiiiiiiiitiiiitieteeeeeaeeaeeeeeaeeeee e eaeeeeeeeeee e tesseeeesesssseesssssssssssssssesssssssssssssnsssnnssnsnnnnns 44
Annex B (informative) Examples of dimensioned and toleranced fasteners.........ccccoeeiiiiiiiecc e, 46
Annex C (informative) Examples of gauges and other measuring deViCes ........ccccceviiiiiiiiiiiie e 49

Documents

Document Sharing Hub
© 1SO 2000 — All rights reserved 1l

Full document details: ISO 4759-1-2000


http://www.avadocuments.com/doc/iso-4759-1-2000
http://www.avadocuments.com/doc/iso-4759-1-2000

ISO 4759-1:2000(E)

Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies (ISO
member bodies). The work of preparing International Standards is normally carried out through ISO technical
committees. Each member body interested in a subject for which a technical committee has been established has
the right to be represented on that committee. International organizations, governmental and non-governmental, in
liaison with ISO, also take part in the work. 1ISO collaborates closely with the International Electrotechnical
Commission (IEC) on all matters of electrotechnical standardization.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 3.

Draft International Standards adopted by the technical committees are circulated to the member bodies for voting.
Publication as an International Standard requires approval by at least 75 % of the member bodies casting a vote.

Attention is drawn to the possibility that some of the elements of this part of ISO 4759 may be the subject of patent
rights. ISO shall not be held responsible for identifying any or all such patent rights.

International Standard ISO 4759-1 was prepared by Technical Committee ISO/TC 2, Fasteners, Subcommittee
SC 7, Reference Standards for fasteners (mainly covering terminology, dimensioning, sizes and tolerancing).

This second edition cancels and replaces the first edition (ISO 4759-1:1978), which has been technically revised.
ISO 4759 consists of the following parts, under the general title Tolerances for fasteners:

— Part 1: Bolts, screws, studs and nuts — Product grades A, B and C

— Part 3: Plain washers for bolts, screws ans nuts — Product grades A and C

Annexes A to C of this part of ISO 4759 are for information only.
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INTERNATIONAL STANDARD ISO 4759-1:2000(E)

Tolerances for fasteners —

Part 1:
Bolts, screws, studs and nuts — Product grades A, B and C

1 Scope

This part of ISO 4759 specifies a selection of tolerances for bolts, screws, studs and nuts with ISO metric threads
and with product grades A, B and C and for tapping screws with product grade A.

NOTE The product grades refer to the size of the tolerances where grade A is the most precise and grade C is the least
precise.

The tolerances, except tolerances for threads, are selected from the system of limits and fits specified in ISO 286-1
and ISO 286-2. The tolerances for metric threads are taken from the series of tolerance classes specified in
ISO 965-3. The tolerances for tapping screw threads are covered in ISO 1478.

The tolerances of form and position are specified and indicated in accordance with 1SO 1101, ISO 8015 and
ISO 2692.

The tolerances specified in this part of ISO 4759 apply to fasteners prior to coating unless otherwise specified. See
also ISO 4042.

Deviations from the tolerances specified in this part of 1ISO 4759 are only permitted in product standards where
there are valid technical reasons. In cases where there is a difference between the tolerance requirements in this
part of ISO 4759 and the product standard, the product standard takes precedence.

It is recommended that these tolerances also be used for non-standard fasteners.

Dimensions and tolerances given in this part of ISO 4759 are in millimetres.
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2 Normative references

The following normative documents contain provisions which, through reference in this text, constitute provisions of
this part of ISO 4759. For dated references, subsequent amendments to, or revisions of, any of these publications
do not apply. However, parties to agreements based on this part of ISO 4759 are encouraged to investigate the
possibility of applying the most recent editions of the normative documents indicated below. For undated
references, the latest edition of the normative document referred to applies. Members of ISO and IEC maintain
registers of currently valid International Standards.

ISO 225:1983, Fasteners — Bolts, screws, studs and nuts — Symbols and designation of dimensions.

ISO 286-1:1988, ISO system of limits and fits — Part 1. Bases of tolerances, deviations and fits.

ISO 286-2:1988, ISO system of limits and fits — Part 2: Tables of standard tolerance grades and limit deviations for
holes and shafts.

ISO 885:2000, General purpose bolts and screws — Metric series — Radii under the head.

ISO 965-3:1998, ISO general purpose metric screw threads — Tolerances — Part 3: Deviations for constructional
screw threads.

ISO 1101:2000, Geometrical Product Specifications (GPS) — Geometrical tolerancing — Tolerances of form,
orientation, location and run-out.

ISO 1478:1999, Tapping screws thread.

ISO 1479:1983, Hexagon head tapping screws.

ISO 2692:1988, Technical drawings — Geometrical tolerancing — Maximum material principle.
ISO 4032:1999, Hexagon nuts, style 1 — Product grades A and B.

ISO 4042:1999, Fasteners — Electroplated coatings.

ISO 4757:1983, Cross recesses for screws.

ISO 7053:1992, Hexagon washer head tapping screws.

ISO 7721:1983, Countersunk head screws — Head configuration and gauging.
ISO 8015:1985, Technical drawings — Fundamental tolerancing principle.

ISO 10509:1992, Hexagon flange head tapping screws.

ISO 10642:1997, Hexagon socket countersunk head screws.

ISO 10664:1999, Hexalobular internal driving feature for bolts and screws.
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3 Tolerances for metric bolts, screws and studs

3.1 Dimensional tolerances

Symbols and designations of dimensions are specified in ISO 225.

ISO 4759-1:2000(E)

Tolerance for product grades
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Feature Notes
A B C
3.1.1 Tolerance level
Shank and bearing surface close close wide
Other features close wide wide
3.1.2 External thread 69 69 89 For certain
products and
(brgt 2% for coatings, other
Elas?s 8y8 tolerance classes
and hi .her) for threads may
9 be specified in the
relevant product
and coating
standards.
3.1.3 Driving features
S Tolerance S Tolerance
3.1.3.1 External
<30 h13 <18 h14
3.1.3.1.1 Width across flats > 30 h14 > 18 < 60 hi5
>60 < 180 h16
|
| > 180 h17
|
\/
S
Figure 1
S
Figure 2
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Tolerance for product grades
Feature Notes
A | B | C
3.1.3.1.2 Width across corners | |
€min = 1,13 Smin
€nin = 1,12 sqin for bolts and screws with flange
. — T and other cold forged heads without trimming
operation
Figure 3
/ \ €min = 1,3 Smin

e

Figure 4
3.1.3.1.3 Height of head k Tolerance
jsl4 js15 <10 js16
L [
_? _E _Z =10 js17
N C_J
k k k
Figure 5
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Tolerance for product grades
Feature Notes
A B C
For hexagon bolts and screws with flange, k is
,—f ,—f defined only as a maximum
k k
Figure 6
3.1.3.1.4 Wrenching height k. defines the
length over which
ky emin applies but
excluding any
chamfer, washer
[ K (1) face or radius
R J specified in the
( ( ( appropriate
) 0 Kn2min = 0,7 Knin product standard.
k, k, k, The formulae for
— Ky nl?lin onlxéI apply
. to the products
Figure 7 illustrated.
2The symbol ky,
replaces the
previously used K’
dw min = €mi b For gauging,
Kimin :0'7{("max ~IT15) - [“ = m|n2 = ta”‘smaXH see annex A of the
product standards
X is the greater of cmin x 1,25 or Cmjp + 0,4
o s the flange angle
Dimensions k2, k, dy,, eand § are in accordance
with 1ISO 225.
—| g
/'
Jj p 7\
A
»kw« W { ‘D3
Figure 8
ku
Figure 8 a)
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Tolerance for product grades
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Feature Notes
A B C
3.1.3.2 Internal
3.1.3.2.1 Hexagon sockets €min = 1,14 Smin
S Tolerance
0,7 EF8
X\ 0.9 JS9
N
1,3 K9
[\1]
1,5
\\ /l/
s 2,5
3
Figure 9
4 E1l1l
5
6
8
E12
10
12
14
> 14 D12
3.1.3.2.2 Slots
_ \ n Tolerance Tolerance field
) <1 + 0,20 Cl3forng1
( ( +0,06
< — < >1<3 +0,31 Cl4forn>1
+ 0,06
[~ [~
>3<6 + 0,37
7° max.
1 max.
T
n
Figure 10
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Feature

Tolerance for product grades
A B C

Notes

3.1.3.2.3 Depth of hexagon sockets

The depth of hexagon

For the time being

© 1SO 2000 — All rights reserved
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and slots sockets and slots is generally
specified in product applicable
w w standards only as a tolerances cannot
) minimum. It is be specified.
restricted by the
minimum wall
— - thickness w.
,74(l\
[/ ( |
w
7(.
Figure 11
3.1.3.2.4 Cross recesses See I1SO 4757 for all dimensions except pen-
etration depths. For penetration depths see
appropriate product standard.
3.1.3.2.5 Hexalobular recesses See 1SO 10664 for all dimensions except pen-
etration depths. For penetration depths see
appropriate product standard.
3.1.4 Other features
3.1.4.1 Head diameter
a4
:{\ ﬁ h13a . . +IT13 for
< g =31 knurled heads
Figure 12
Combined control
iR of diameter and
< 4a3t— height for counter-
) sunk head screws
in accordance
with ISO 7721 or
ISO 10642.
aS) T % AN j/%
h14 — —
Figure 13
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Tolerance for product grades
Feature Notes
A B C

3.1.4.2 Head height
(except for hexagon heads)

= R
—/ S |
k k
< M5: h13
> M5: hl4
(F— -
[N
—3/
N
k k
Figure 14
For countersunk head screws k is definied in Combined control
) product standards only as a maximum. of diameter and
33— height for counter-
\ sunk head screws
in accordance
p with ISO 7721 or
ISO 10642.
Figure 15

3.1.4.3 Bearing face diameter and dw min = Smin — IT16 for width across flats <21 mm | For product

height of washer-faced portion . grade C a
dw min = 0,95 Syin for width across flats > 21 mm washer face is

_ not mandatory.
— X dw max = Sactual
Thread . ¢
diameter min. max.
__FY >1,61t02,5 0,10 0,25
5 >25t04 0,15 0,40
>4t06 0,15 0,50
>6to14 0,15 0,60
> 14 to 36 0,20 0,80
© > 36 0,30 1,0
ad
X
a Reference datum for dyy
Figure 16
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Tolerance for product grades
Feature Notes
A B C

dy is defined in product standards only as a
minimum.

a ©
X
a  Reference datum for d,,
Figure 17
Thread dw For product grade
X diameter A only
. DN ; > < min.
S } =
| ) 2,5 di min — 0,14
2,5 5 dk min —0,25
a
5 10 d min — 0,4
16 24 dk min— 0,8
a  Reference datum for d,, K min
Figure 18
36 — dk min — 1,2

d, for undercut
products, see the

o . : o appropriate
WL © d; for products without undercut is specified p?(?dugt standard.
in ISO 885.

Figure 19
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Tolerance for product grades
Feature Notes
A B C
3.1.4.4 Length
L {
/
|
|
\
{
| < 150: js17
js15 js17
| > 150: +1T17
[
[
{
[
Figure 20
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Tolerance for product grades
Feature Notes
A B C

3.1.45 Thread length P is the pitch of
thread.

Bolt ls is the minimum

length of the un-
threaded (plain)
shank.

b +2P p +2P b +2P lg is the maximum
0 0 0 length of the un-
[ threaded shank
[ 5 (thread run-out in-
g cluded) and is
therefore the
minimum
clamping length.

Tie rod

Tolerance + 2 P
related to
—_— b +2P b +2P b +2P dimension b

b b 0 0 0 applies only
where |5 and g
are not specified
Stud in the product
standard.

b, refers to metal
end of studs

0 0 0 only.
‘b_m,l . b b jS16 b 17 b jS17

b +2P p+2P b +2P

Figure 21
3.1.4.6 Shank diameter
The tolerance is
> not applicable in
the areas of the
hi3 hi4 £IT15 1 nderhead fillet
and thread
run-out.
~Dl/'
{ -
Reduced shank diameter ~ pitch diameter
~D(/'
Figure 22
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3.2 Geometrical tolerances

In accordance with 1ISO 1101 and ISO 2692 the tolerances specified in Figures 23 to 57 do not necessarily imply
the use of any particular method of production, measurement or gauging.

When the pitch diameter axis is specified as the datum and the coaxiality deviation of the major diameter axis
relative to the pitch diameter axis is negligible, e.g. normally with rolled threads, the major diameter axis may be
taken as the datum.

According to 1ISO 1101 when the datum is the thread axis the letters MD indicate that the datum reference is the
major diameter axis.

The maximum material principle in accordance with ISO 2692 is used.

Tolerance t for product grades

Feature Notes
A B C

3.2.1 Driving feature

3.2.1.1 Tolerances of form

3.2.1.1.1 External

¢ [T

0@ —

a 3 x simultaneously.

Figure 23

[

a
© | 0W —
a 2 x simultaneously.
Figure 24
Documents
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Tolerance t for product grades | Tolerance't
Feature based on Notes
A B C dimensions
3.2.1.1.2 Internal
a
e
— €| 0@
N\
\ /
(%)
\Vavi
L
6 x
a 3 x simultaneously.
Figure 25
3.2.1.2  Tolerances of position
| =
¢ d
0,54 max
21T13 21T14 21T15 S
un [ ER
d
0,54 max.
a  The datum A shall be as close to the head as possible but within 0,5d distance of the head and shall be either wholly
plain or wholly threaded but shall not include the thread run-out or underhead fillet.
b

€ 3 x simultaneously.

Figure 26

¢t ® A0

a,b,c  See Figure 26.

Figure 27

MD means that tolerance applies in relation to the axis of the cylinder derived from the major thread diameter.

21T13 21T14
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Tolerance t for product grades | Tolerance't
Feature based on Notes
A B C dimensions
C
— |t @AM
et
I\
o <,/ B 21713 — — d
da
a,b,c  See Figure 26
Figure 28
C
— %
/
Y
@ § 21713 — — d
N
a,b,c  See Figure 26.
Figure 29
C
kA OIQ)
ST
AT 21T13 — — d
da
6 x
a,b,c  See Figure 26.
Figure 30
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Tolerance t for product grades | Tolerance't
Feature based on Notes
A B C dimensions
C
— |t @AW
MD®
» Do | 21T12 — — d
/ )
’ 6 x
b,c See Figure 26.
Figure 31
— @@ AW
MD®
,_~ pr—. @ c—
N R
| R 21T12 21713 21T14 d
[~ __F da
a, b See Figure 26
Figure 32
A OINQ)
A
| 74 21T12 21T13 21T14 d
[~ — da
a,b See Figure 26.
Figure 33
— |t @AW
[ ——
. h 5 21T12 21T13 21T14 d
\ I —
[~ da
a, b See Figure 26.
Figure 34
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Tolerance t for product grades | Tolerance't
Feature based on Notes
A B C dimensions
— |t @AW
-H } 21T12 — — d
= d
b See Figure 26.
Figure 35
— et ©| AW
é — A 21T13 d
- =H |
-
da

a, b See Figure 26.

[

/ ————
N = N . 21T13 d
§ ol —
da
a,b See Figure 26.
€ See Figure 36.
Figure 37

For referee purposes coaxiality of cross recess shall be assessed by means of a penetration gauge point in accordance

with 1ISO 4757.

Figure 36

—1¢

¢+ M

A®

MDb

16
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