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FOREWORD

1SO (the Intg
of national

International
member bod

rnational Organization for Standardization) is a worldwide federation
tandards institutes (ISO member bodies). The work of developing
Standards is carried out through ISO technical committees. Every
interested in a subject for which a technical committee has been set

up has the right to be represented on that committee, International organizations,

governmenta

Draft Intern:

tional Standards adopted by the technical committees are circuiated.

to the member bodies for approval before their acceptance as International

Standards by

Internationa

the 1SO Council.

Standard - ISO 5864 was developed by Technical Committee

iSO/TC 1, Serew threads, and was circulated to the member bodies in-December
1976.
It has been approved by the member bodies of the following countries :
Australia Hungary Norway
Belgiu India South Africa, Rep. of
Bulgar Ireland Sweden
Denmdrk Korea, Rep. of U.S.A.
. Egypt,|Arab Rep. of Mexico Yugoslavia
Germapy, F.R. Netherlands
The. membel bodies of the foilowing“countries expressed disapproval of the
document or] technical grounds :
Cahada
United Kingdom
U.S.S.R.

© |Internationa

and non-govetnmental, in liaison with 1SO, aiso take part in the work.

{ Organization for Standardization, 1978 e

Printed in Switzerland
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MODIFICATION TO FOREWORD (/nside front cover)

The 1SO|member body for Ghana has now approved this International Standard. Ghana should therefore be ihcluded in the list
of countfies whose member bodies have approved the document.

ATIONAL STANDARD I1SO .286471978  |(E)/ERRATUM

Published 19 8L .. .

INTERNATI

PNAL ORGANIZATION FOR STANDARDIZATION sMEXIOYHAPOOHAR OPTAHM3ALIMA O CTAHIAPTHIALIMM - ORGANISATION INTERNAITIONALE DE NORMALISATION

ISO inch screw _threads - Allowances and tolerances

ERRATUM
Page 11

Table 4, the value indicated for 20 threads per inch, length of thread engagement

above 0,667 D up to and including 1,500 D, and thread size 0,37 5 should be 82
instead of 78. 4
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INTERNATIONAL STANDARD

ISO 5864-1978 (E)

ISO inch screw threads — Allowances and tolerances

1 SCOPE AND FIELD OF APPLICATION

This Intefnational Standard specifies a system of allowances
and tolerpnces for standard thread series, covering the range
of diaméters from 0.06 to 6 in, and pitches from 80 to
4 threads| per inch.

2 REFHRENCES

ISO 263,| /SO inch screw threads — General plan and
selection |for screws, bolts and nuts — Diameter range 0.06
to 6 in.

ISO/R 7235, ISO inch screw threads — Basic dimensions.

ISO 5408, Screw threads — Vocabulary.1}

3 TERMINOLOGY AND SYMBOLS

3.1 Terminology

In this International Standard, the terms “‘external‘threads’’
and “intgrnal threads’” are synonymous with bolt threads
and nut threads, respectively, as used in<some other Inter-
national $tandards. j )
3.2 Symbols
The following symbols are used:

Symbol Explanation

a Major diameter of external thread
{nominal diameter)

d} Pitch diameter of external thread

LE Length of thread engagement (for designation)

SE Special length of thread engagement:
{for designation)

PD Pitch diameten (for designation)
» MOD  Modified diameter limits (fof designation)

H Height of fundamental triangle

Tolerances ford, d,, D, and D,

4 SIZES AND SERIES

Nominal sizes, basic dimensions and the| thread pitches
available in each size and the pitch series in which they are
classified appear in 1SO 263 and ISO/R 725

Thread series are groups of diameter-pitch combinations
distinguished from each other by the number of threads
per inch applied to series of specific diameters. The various
diameter-pitch combinations are of three sdries with graded
pitches, coarse (UNC), fine (UNF) and extra fine (UNEF)
and eight series with constant pitches, 4 UN, 6 UN, 8 UN,
12 UN, 16 UN, 20 UN, 28 UN, and 32 UN.

5 THREAD CLASSES

5.1 . Thread classes are distinguished fronj each other by
the amounts of tolerance and allowance. [The function of

d,—Mi-nurdi-ameteru-f-extem-al-thread

D Major diameter of internal thread
(nominal diameter)
D, Pitch diameter of internal thread
D, Minor diameter of internal thread
P Pitch
n Number of threads per iﬁch
L, Length of thread engagement (for formula)

1) At present at the stage of draft.

these classes Is to provide for various grades of fit when
threaded parts are assembled. Three classes of external
threads (1A, 2A, and 3A), and three classes of internal
threads (1B, 2B, and 3B) have been established for general
purpose use.

Thread classes 1A and 1B are applicable for bolts and nuts
where easy assembly is required or where rough handling
and foreign material - may restrict assembly of a closer
tolerance class. This class provides a liberal tolerance and
is applicable only to sizes 0.25 inch and over the UNC and
UNF series.
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Thread classes 2A and 2B are applicable to general usage,
including production of bolts, screws, nuts and similar
threaded fasteners. The maximum material diameters of
class 2A (external) uncoated threads are less than basic
by the amount of the allowance.

Customarily, for class 2A threads having an additive finish,
the maximum allowable diameter is increased to the basic
size, the value being the same as for class 3A. The allowance
minimizes galling and seizing in high-cycie wrench
assembly, or it can be used to accommodate plated finishes

The tolerance forj the pitch diameter for the thread classes
indicated is calculated from the following :
|
7.2.1 External tbread‘
Ta,, class 2A ; 0.0015/D +0.0015+/L, +0.015YF2
Ty,, class 1A } 1.5 (tolerance of class 2A)
|

Ty, class 3A + 0.75 (tolerance of class 2A)

or other coatings.

Thread classes 8A and 3B are applicable where closeness of
fit and accuracy of lead and angle of thread are important.
They are obtaihable consistently only by the use of high
quality produc]ion equipment supported by a very efficient
system of gaugihg and inspection. No allowance is provided.

52 Fit‘s'other than that obtained with class 2A with class
2B, for example, may be obtained by using class 2A with
1B or 3B, or clgss 2B with 1A or 3A:

6 ALLOWANCES AND FORMULAE

The allowance fis applied negatively to the basic size to give

© 7.3 Minor diameter ‘tolerances

a maximum n
applied only to

The allowance,
is calculated frg

0.3 (0.0015
Class 3 A : Zerd

7  TOLERANC

7.1 Major dia

aterial size below basic. An allowance is
the classes 1A and 2A (external threads).

in inches, for the thread classes 1A and 2A
m the following formula :

/D +0.0015+/L, +0.015 J/P?)

allowance.

ES AND FORMULAE

eter tolerance

The major diameter tolerance(J, varies with the pitch and
the thread serfes, but is_independent of the length of

engagement.

The tolerance

r the\major diameter for the thread classes

indicated is calqulated from the following :

7.2.2 Internal thread
_ TDz, class 1B|: 1.95 (tolerance of class 2A)
TDz' class 2B|: 1.30 (tolerance of class 2A)
Tp,, class 3B : 0.975 (tolefance of class 2A)

The minor diameter tolerance, TD1, varies with |diameter,
pitch and thread class but is independent of the|length of
engagement -Modifications “may be made fgr special
applications. .

Thetolerance for the minor diameter for le¢ngths of
engagement up to 1.5 D of the thread classes indicated is
calculated from the following formulae :

7.3.1 External thread

No tolerance is given for the minor diameter of the bolt
thread. For root radius control, see clause 13.

7.3.2 /nternal thread

Tp,, classes 1B and 2B for all sizes below| 0.25in :

0.03
(0.05 /P2 +-——D— P) —0.002

The resultant value should not exceed 0.394 P, pr be less
than 0.25P~04 P2,

7.1 External

thread

T, class 1 A: 0.09/P2
T, classes 2A and 3A : 0.06 /P2

7.1.2 ‘lh ternal thread

No tolerance is 'given for 'the major diameter of the nut
thread. (See clause 13.) ‘ ‘

7.2 Pitch diameter tolerances

The pitch diam
diameter, pitch,

2

eter tolerances Tg, and Tp, vary with the
length of engagement, and thread class.

Lor—classes—1Band 2B forall-sizes0-26-in—and larger :
0.25P—-04 R?

. 0.03 ‘
Tp,, class 3B/: (0.05YP% + " P)—0.002

The resultant value for class 3B should not exceed 0.394 P,
or be less than|0.23 P— 1.5 P2 for 80 to 13 threads per
inch. For 12 threads per inch and coarser, the tolerance
shall not be less than 0.12 P, which is, in effect, the
tolerance for all|sizes 1'in and larger having 12 threads per
inch and coarser|

For applicationsf having lengths of thread engagement less
than 0.667 D or more than 1.5 D, the values should be
modified in accordance with rules given in clause 10.
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8 ACCURACY

The final dimension is rounded off by standard
conventional means, during actual calculation to the eight
place, and giving the final answer to the fourth place; for
example, 0.003 291 81 is rounded off to 0.003 3 when the
dimension is required to the fourth place. -

9 DESIGN PROFILES (MAXIMUM MATERIAL

1SO 5864-1978 (E)

In these tables, the tolerances for lengths of engagement
less than 0.333 D are 0.5 of the formula values. For lengths
of engagement from 0.333 D to 0.667 D, the tolerances are
0.75 of the formula values; for lengths of engagement from
0.667 D to 1.5 D the tolerances are equal to the formula
values; and for lengths of engagement 15D to 3.0 D,
the tolerances are 1.25 times the formula values. Where
the tolerance value so computed is more than 0.394 P,
which corresponds to a resulting minimum thread height
of 53% of 0.75H, the value is adjusted to equal
0.394 P (== 0,455 H). (

9.1 Thq design profiles are the maximum material limit
of the cllass 3A external and classes 1B, 2B and 3B internal
threads gnd- are shown in figures 1 (nut) and 2 {bolt).

9.2 For classes 1A, and 2A, the maximum material limit
differs l:om the design profile by the amount of the
allowan

9.3 Tolprances are applied to the maximum material limit
to determine the minimum material limit.

9.4 Thd disposition of tolerances, allowances and crest
clearancgs are shown in figures 3 (classes 1A, 2A, 1B and
2B) and # (ciasses 3A and 3B).

9.5 Thq root contours of the design profiles are designed
to clear |a crest width of 0.125.P on the external threads
and credt width of 0.250 P on the internal thread ((see
clause 13).

10 MODIFIED THREADS

Modification of minor diameter folefances of internal
thread fgr special length of engagement.

Occasionally, there are applications where the length of
engagement of the mating-threads, or the combinations of
materiald used for mating threads, are such that the internal
maximumf minor diameter may not provide the desired
strength [ of the threads. Experience has shown that for
length engagement less than 0.667 D (the minimum
thicknes§ of{standard nuts) the minor diameter tolerance
can be reduced without causing tapping difficulties.

Nut threads requiring modified minordiameters for lengths
of thread engagement less than 0/667 D|to develop the
optimum strength of the fastening, or longer than 1.5 D to
reduce tapping difficulties, should be desjgnated MOD in
the screw thread designation. !

11 DESIGNATIONS

A complete designation for a screw thread for standard
length of engagement comprises the nominal size; threads
per inch, ahd designations for the thread series and thread
class. Tothis may be appended otheq supplementary
symbols-for threads with modified major|{crest) diameter
limits; long lengths of engagement, etc|, when and as
applicable.

Examples of complete screw thread designdtions

FOR STANDARD LENGTHS OF ENGAGEMENT ({see
clause 12) : '

Nominal size

- Number of thregds per inch
Thread series symbol
Thread class symbol

Desighation to hote a left-hand
thread (omitted| when thread is
‘ right-hand)

1/4-28 UNF-3A-LH
(0.250-28 UNF-3A-LH)
No. 10-32 UNF-2B -LH
(0.190-32 UNF-2B-LH)

In other applications, the length of engagement of mating
threads may exceed 1.5 D because of design considerations
or the combination of materials used for mating. As the
threads engaged increase in number, their depth of engage-
ment can be shallower and still develop stripping strength
greater than the external thread breaking strength. In these
cases, the internal thread minor diameter tolerance is
increased. By working to the minimum permissible material
limit, the possibility of tapping difficulties is reduced.

To reduce the number of minor diameter tolerances to a
practical minimum, tolerances for a selection  of
recommended. diameters, lengths of engagement, and
pitches -are given in table 2 for thread classes 1B and 2B,
and tables 3 and 4 for thread class 3B.

2172-16—UN-=3A-tH
{2.600-16 UN -3A-LH).

FOR SPECIAL LENGTHS OF ENGAGEMENT (see clause
clause 12) : e

(Actual pitch diameter and length of,éngagementx are
shown.)

Designatibn for special length of
engagement

1/2-13 UNC-SE-2A
{0.500-13 UNC-SE-2A)
PD 0.448 5-0.442 2

LE 1.00.
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FOR THREADS WITH MODIFIED CREST DIAMETER
LiMiTs (see clause 10) :

{Actual minor and major diameter limits are shown.)

Designation for modified crest
diameter limits

1/4-20 UNC-2B MOD

13 ROOT RADIUS CONTROL

13.1 Where there is no allowance, the design profile
establishes the maximum material profiles of both the
external and.internal threads.

13.2 At the ma§<imum material limits of the internal and
external threads,}the roots are shown as rounded contours
approximating tool crest wear. These contours are
sometimes repres:ented by uniform radii tangent to the flanks
of the thread. The maximum value of such a radius for the

(0.250-20 UNC-PB MOD)
Minor Dia. 0.196-0.210

or

3/8-24 UNF-BAMOD
{0.375-24 UNF-BA MOD)
Major Dia. 0.37R 0-0.364 8

12 LENGTHS DF THREAD ENGAGEMENT

The pitch diameter tolerances for the UNC, UNF, 4UN,
6UN and 8UN| thread series are based on a length of
engagement eqyal to the basic major {nominal) diameter
and are appligcable for lengths of engagement up to
1.5 diameters. : :

The pitch diamgter tolerances for the UNEF, 12UN, 16UN,
20UN, 28UN and 32UN thread series are based on a {ength
of engagement pf 9 pitches and are applicable fordengths
of engagement yp to 15 pitches.

Where the length of engagement exceeds that for which
these tolerances are applicable, the~tolerances shall be
calculated by the method shown in table’ 1.

root contour of the internal thread is 0.072 P. For|the root
contour of the external thread it is 0.144 P. .

13.2.1  The root|contour for the internal thread is|designed
to clear the design profile of the extérnal thread|which is
a flat of width |0.125 P but, in {practice, to avgid sharp
corners, is normally rounded and cleared beyond| the flat.
Similarly, the maximum material profile of the| root of
external thread |§ designed to clear the design proffle of the
crest of the inter¢a| thread'which is a flat of width [0.25 P.

13.2.2 At the Hpaximum and minimum material| limit of
the internal thregd, the contour of the root is bodyinded by
flats of 0.126P and 0.0417 P respectively. In |practice,
crest formv, of ithe threading tool is relied Ypon for

compliance with these limits.
|

133 Internal thifead root contour

The major {root) diameter of internal threads is cgnsidered
satisfactory if it :Vvill accept external threads haviny a major
diameter and a|crest conforming to the desigh profile
(maximum matenjial profile).

|
i
13.4 External tl”‘lread root contour

134.1 The minor (root) diameter of external threads is
generally consid¢red satisfactory if it will accept internal
threads having a minor diameter and a crest copforming
to the design p}ro,file. However, when a radiug root is
required, the contour may be checked for complignce with

its minimum radius limit.
|

134.2 For apt}:lications 'requiring high strength and
resistance to fati$ue, it is recommended that the rgot of the

TABLE 1
L.ength of thread
Thread engagement
saries Tolerance
A -to-and
including
_ 16D Formula value calculated
: frorn 7.2
UNC, UNF 1254 e T
4UN, 6UN 15D 3p ,I times the formula
and 8UN value ;
3ap _ 1,5 times the formula
value
UNEF, _ 15P Formula value calcuiated
12UN, from 7.2
16UN, 1,25 times the formula
20UN, 15P 0P value
28UN L
and 32UN 30P - 1,6 times the formula
value

external thread should be a smoathly rounded iradius (a
faired curved roo}t) without reverse curvature or flats within
the limits on miminum radius 0.108 2 and maximum radius
0.144 P, the forrher being tangent to a root flat of 0.126 P
and tangent to tﬁe thread flank.

135 Specificati%m of tolerances and symbols

13.5.1 In view jof the foregoing, root diameter tolerances
as such are not provided in this International Standard.

13.56.2 The designation for specifying the rounded root is

_at the discretion|of the user; however, some countries have

established the symbol UNR as the method of designating a
thread with. a mandatory rounded root.
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Internal thread (nut)

ISO 5864-1978 (E)

P by
) 0
0.125P o
In practice the root is rounded o
and cleared beyond a width of °
0.125 P ) 60
. }k ° Major diameter
, 30 ‘
T
05P o
RS
Sl 9
/ _ Pitch line ] Pitch diameter:\ ] S ¢
' o
To)
N
' Minor diameter . i
T
0
N
o
0.25P
L)
00 o
A)_(is of internal thr_oad R
FIGURE 1 — Unified internal thread design profile
(same as basic profile given in 1SO 68)maximum material condition MMC)
External thread (bolt)
P T
0
0.125 P N
o
60°
o Major diameter
N 20
i
0.5P , =
| ‘ &z
b ) )
e L T ! . | Sl
—® - Pitch line _ ™ ~ Pitch diameter | N
2 2 ! xlo
() Q 0
o N
(=)
X
\ T M-K".md-,_/mm 0
! N
\/ o
T
o
0.25 P ~
The crest may be rounded ©
QS within the MMC profile ©
e 0 o‘
i Oo

Axis of external thread

In practice the root is rounded
and cleared below 0.25 P

FIGURE 2 — Unified external thread design profile

{maximum material condition MMC)
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D max.

0.125P
||
o 0.041 667 P
Internal thread (nut)
(D, Dy, Dq)
1
|
3
-z i
| x g
_ ‘ ~ g Design profile
' : 2 ¥ (limits of size are derived
l o 8 /from this basic prdfile)
© X
< 8]
© 8
]
3
. ®|,
| 2ps)~
Nl B
5 LA \
% P
E
2
B
: | AW /4
g I 71
L1 / 0.25P S
c % <
E| E||E s
Q| .® ©
\\ see note
\
5 g ‘ \
® [
g §
External thread (bolt) 3 © N
(d, {5, dq) £ 5
B E
9 g '
& &
% gl 2| g| 5| 2| €|
EN EN gl E| E} E| 2| E ,
Q| | § %] d] q] ¥l = 0.125F
NOTES

1 Permissible form from new tool : \ /
2 Permissible form from worn tool : \ /

3 Form of mandatory root radius : V

Choice of form left to discretion of the user country
(see note, figures 1 and 2, *'In practice ..."’)

FIGURE 3 — Disposition of toleranpes, allowances and crest clearances for|classes 1A, 2A, 1B and 2B
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0.041 667 P

Internal thread (nut)

D max.

D min. Basic major diameter
d max. Basic major diameter

d min.

External thread (bolt)
d,d,, d,)

D5 min. Basic pitch diametér

D, max.

(D, Dy, D4}
|
ol
~ IN Desi fil
\ &\ I:E - (Iiens':ig'tg :;zi;eeare defived
l ‘ 2 / from)this basic profile)
3
<
o
60° .
Sl $ia
P | |
s /f / /
\\ see note
5 & ‘
5 B
P 5
5 £
a E
£ 2
@ 8
o o
| <l g gl ¢
2| | & g| §| ¢
S Qg Y 3| < 0.125 P

NOTES
1 Permissible form from new tool : \_/

2 Permissible form from worn tool : U

3 Form of mandatory root radius : \/

Choice of form left to discretion of the user cou ntry
(see note, figures 1 and 2, *’In practice ..."")

FIGURE 4 — Disposition of tolerances and crest clearances for classes 3A and 3B
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TABLE 2 — Minor diameter tolerances for internal threads, TD.| . for special length of engagement. Classes 1B and 2B
Values in 0.000 1 in
Threads Length of thread engagement ' Thread sizes
_per up to ] 1 2 3 4 5 6 8 10 12
inch above . and 0.060 | 0.073 | 0.086 | 0.099 | 0.112 |0.125 |0.138 | 0.164 | 0.190 | 0.216 | 0.250
n including t06
- 0.333D 35 29 25 22 20 18 17 16 16 16 16
80 03330 0.667 D 49 a4 38 34 30 28 26 23 23 23 23
0.667 D 165 D 49 49 49 45 40 37 34 31 31 31 31
5 D 30 D 49 49 49 49 49 46 43 39 39 39 39
- 0.333D 39 33 29 26 23 21 20 17 17 17 17
72 3330 0.667 D 55 49 43 | 38 35 32 29 26 26 26 26
667 D 15 D 55 55 55 51 46 42 39 34 34 34 34
|5 D ., 30 D 55 55 55 b5 55 53 49 43 42 42 42 -
- 03330 45 38 33 29 27 24 23 | 20 19 19 19
64 3330 0.667 D 62 57 49 44 40 37 34 20 28 28 28
667 D 15 D 62 62 62 59 53 49 45 40 38 38 38
5 D 30 D 62 62 62 62 62 61 57 50 48 48 48
- 03330 - 44 38 34 31 29 26 23 22 22 22
56 D.333 D 0.667D S 66 57 51 46 43 40 35 32 32 32
0.667 D 16 D - 70 70 68 62 57 53 47 43 43 43
5 D 30 D - 70 | 70 70 70 70 66 59 54 54 54
- 03330 - - 45 40 37 34 32 28 25 25 25
a8 333D ‘ 0667 D - - 68 61 55 51 47 42 38 38 38
667D 15 D - - | 82 81 74 68 63 56 51 50 50
5 D 30 D - - 82 82 82 82 79 70 63 62 62
- 03330 - - 50 44 40 38 35 31 28 28 28
aa. 333D .0.667 D - - 751 67 61 56 52 46 42 41 41
i 0.667.0 16 D — - 90 89 81 75 50 62 56 54 55-
5 D 30 D - - 89 89 89 89 88 | 78 70 69 69
= 03330 -~ - - | 40 45 |41 | 39 | 34 | 31 | 3d | 30
a0 0.3330 0.667 D - - - 74 67 62 58 51 47 45 45
0.667 D 15 D — - - 98 90 | 83 77 68 62 60 60
5 D 30 D — - - 98 98 | 98 96 86 78 75 75
- 0.333D | - - - - 50 | 46 | 43 | 38 | 35 | 33 | 33
36 0.3330 0.667 D - - - - 75 69 65 58 52 50 50
0.667 D 16 D - - - - 100 93 86 80 70 66 66
5 D . 30D - - - - 109 109 108 96 87 82 82
- ) 03330 - — - - - - 49 43 39 37 37
32 333D 0.667 D - - - - - - 73 65 59 79 75
667D 15 D - - - - - - 98 87 79 74 74
5 D 30 D - - - — - - 122 108 29 92 92
- 03330 - - - — - - - - 45 42 42
28 0.333D 0.667 D — — — — — — — — 68 63 63
0667 D 15 D -~ - - - - - - — 91 20 84
16 D 30 D - - - - - - - - 113 105 105
- 0.333D - - - - - - - - 53 49 48
24 0.3330 0.667 D - - - - - - - - 79 73 73
0.667 D 15 D - - - - - - - - 106 98 97
16 D 30 D - -~ - - - - - — | 132 122 121
- 0.3330 - - = — - - - -~ - - 53
20 0.333D 0.667 D - - - - - — - - - _— 86
0.667 D 15 D - - - - - - - - - - 115
15 D 30 O - - - - - - - - - - 144
- 03330 - - - - - - - - - - 64
18 0.333D . 0667D - - - - - - - - - - 95
0667 D 15 D - - - | - - - - - - — 127
16 O 30 0O - - - - - - - - - - 159
8
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