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Foreword

ISO (the Internatiopal Organization for Standardization) is a worldwide federation of
national standards|institutes (ISO member bodies). The work of developing Inter-
national Standard}is carried out through ISO technical committees. Every member

body interested in

right to be represel

subject for which a technical committee has been set up has the
ted on that committee. International organizations, governmental

and non-governmental, in liaison with 1SO, also take part in the work.

Draft International|Standards adopted by the technical committees are circulated to
the member bodieq for approval before their acceptance as International Standards by

the ISO Council.

International Standard 1SO 965/1 was developed by Technical Committee ISO/TC™,
Screw threads, angl was circulated to the member bodies in January 1979.
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This International Standard is one of a number of ISO publicatiohs determining
tolerances for ISO metric screw threads. The complete set is made up as follows :

1ISO 965/1, /SO general purpose metric screw threads — Tolerances 1 Part 1 : Prin-
ciples and basic data.

1SO 965/2, /SO general purpose metric screw threads — Tolerances — Part 2 : Limits
of sizes for general purpose bolt and nut threads;—= Medium quality.

1SO 965/3, /SO general purpose metric screw"threads — Tolerances — Part 3 : Devia-
tions for constructional threads.

ISO/R 1501, /SO miniature screw threads.
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INTERNATIONAL STANDARD

g

1SO 965/1-1980 (E)

ISO generalpurpose metric screw threads—

Tolerances —

Part|1 : Principles and basic data

1 Scope and field of application

This Interpational Standard specifies a tolerance system for
screw thr¢ads conforming to I1SO 261, /SO general purpose
metric screw threads — General plan.

The tolerance system refers to the basic profile according to
ISO 68, /90 general purpose screw threads — Basit profile.

2 References

ISO 898/ 1| Mechanical properties of fasteners — Part 1 : Bolts,
screws ang nuts.

1SO 965/3| /SO general ,purpose metric screw threads —
Tolerance§ — Part 3 : Reviations for constructional threads.

ISO 1502, | /SO general purpose metric screw threads —
Gauging.

Major diameter
of bolt threads (d) 4,6,8

Pitch diameter
of nut threads (D,) 4,56, 7, 8

Pitch diameter
of bolt threads (d,) 3,4,5 6,7, 8 9

Details of tolerance grades and combinations of tolerance
grades for pitch and crest diameters accorfling to tolerance
quality and length of engagement group required, with an
order of preference, are shown in clause 1.

b) Series of tolerance positions, G and H for nut threads
and e, f, g and h for bolt threads. The established tolerance
positions comply with the need of g¢urrent coating
thicknesses and with the demands of easy lassembly.

c) Selection of recommended combinatiops of grades and
positions (tolerance classes) giving the ¢ommonly used
t lities Fine, Medium and Coarse for the three

3 Structure of the tolerance system

The system gives tolerances defined by tolerance grades and
tolerance positions and a selection of grades and positions.

The system provides for :

a) A series of tolerance grades for each of the four screw
thread diameters, as follows :

Tolerance grades

Minor diameter
of nut threads (D) 4,5,6,7,8

groups of length of thread engagement Short, Normal and
Long. Moreover a further selection of tolerance classes is
given for commercial bolt and nut threads. Tolerance
classes other than those shown in clause 12 are not recom-
mended and shall only be used for special cases.

4 Terminology and symbols

4.1 Terminology

The term “‘bolt threads" is used for external screw threads, the
term “‘nut threads’’ for internal screw threads.
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4.2 Symbols

The following symbols are used :

Each class designation consists of
— a figure indicating the tolerance grade;

— a letter indicating the tolerance position, capital for

f ~
(%
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w
0
@
9
q
7

Figure 1 — Positfionof tolerances with respect to zero line
(basic size)

nuts, small for bolts.
Symbol Explanation
. . If the two class designations for a thread are the same, it is not
D basic major diameter of nut thread necessary to repeat the symbols
D1 basic minor diameter of nut thread
D, basic pitch diameter of nut thread Examples :
d bgsicTrajordiameterof-bottthread
J bdsic minor di f bolt thread class designation for(pitgh
1 gsic minor diameter o olt threa diameter tolerance
dy bgsic pitch diameter of bolt thread
P piltch class designation for crgst
diameter tolerance
H hdight of fundamental triangle
R bglt root radius M6 — 5g6g
S ddsignation for thread engagement group Short
N d]signation for thread engagement group Normal M20 x 2 — 6H
L dgsignation for thread engagement group Long class designation for ditch and
T tdlerance crest diameter tolerancd (equal)
™o, Tp,

T tdlerances for D4, D5, d, d; If considerednecessary, the designation for the group jof length
a 'dy of thread engagement may be added to the class desjgnation.
ei, El Igwer deviations
es, ES upper deviations A fit<between threaded parts is indicated by the nyt thread

tolérance class followed by the bolt thread tolerarjce class
separated by a stroke. '

Examples :
M6 — 6H/6g

M20 x 2 — 6H/5gbg

coating, uniess otherwise stated. After coating, the actual
thread profile shall not in any point transgress the maximum
material limits for position H or h respectively.

For coated threads, the tolerances apply to the paris before

NOTE — These provisions are intended for thin coatings, fdr example
those obtained by electroplating. For thicker coatings, fol example
those obtained by hot-dip galvanizing, special provisions fare under
consideration and will be added to ISO 965/1, 2 and 3.

5 Designation

The complete designation for a screw thread comprises a
designation for the thread system and size and a designation
for the thread tolerance class.

The thread designations appear in the International Standards
for 1ISO general purpose metric screw threads.

The tolerance class designation comprises a class designation
for the pitch diameter tolerance followed by a class designation
for the crest diameter tolerance.

6 Tolerance grades

For each of the two main elements, pitch diameter and crest
diameter, a number of tolerance grades have been established.
In each case, grade 6 shall be used for tolerance quality
Medium and Normal length of thread engagement. The grades
below 6 are intended for tolerance quality Fine and/or Short
lengths of thread engagement. The grades above 6 are inten-
ded for tolerance quality Coarse and/or Long lengths of thread
engagement. In some grades, certain tolerance values for small
pitches are not shown because of insufficient thread overlap or
the requirement that the pitch diameter tolerance shall not
exceed the crest diameter tolerance.
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7 Tolerance positions

The following tolerance positions are standardized :
— for nuts : G with positive fundamental deviation
H with zero fundamental deviation
— for bolts : e, f and g with negative fundamental deviation
h with zero fundamental deviation

1ISO 965/1-1980 (E)

Basic profile

G

Figure 2 — Nut threads with
tolerance position G
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Figure 3 — Nut threads with
tolerance position H
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Figure 4 — Bolt threads with
tolerance positions e, f and g
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Figure 5 — Bolt threads with
tolerance position h

Applicable only in connection with minimum material flanks (dop,i), see clause 11, figure 6.
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8 Lengths of thread engagement

The length of thread engagement is classified into one of three
groups, S, N or L, in accordance with table 2.

Table 2 — Lengths of thread engagement

Dimensions in millimetres

Basic major Length of thread engagement
diameter
— 4 Preen—S N L
Table 1 — Fundmental deviations for nut threads and P
bolt threads up to up to up to,
over and and over and over
incl. incl. incl.
Fund tal deviati
undamental ceviation 099| 14]o02]| os5]| om 14 14
0,25 0,6 0,6 1,7 1,7
Pitch Nl[l]t thL;e hd Bol‘; tSread 03 07 07 2 2
P 27 A2
14 281 0,2 05 05 15 15
G H e f g h 0,25 0.6 0,6 1.9 1.9
El El es es es es 0,35 0,8 0.8 2,6 26
04 1 1 3 3
mm | um um um um pm um 045) 1.3 1.3 38 338
0,2 +17 0 ~17 0 2,8 5,6.1°0,35 1 1 3 3
025| +18 0 -18 0 05 1.5 15 4.5 45
03 | +18 0 -18 0 06 [ 1.7 17 5 5
0,7 2 2 6 6
0,35 + 19 0 —-34 -19 0 0,75 2,2 2,2 6,7 6,7
0,4 + 19 0 —-34 -19 0 038 25 25 75 75
045 | +20 0 -35 -20 0
0,5 + 20 0 - 50 —36 -20 0 5.6 1.2 ?’75 ;'4 ;'4 ;'1 ;'1
0,6 + 21 0 — 53 - 36 —-21 0 125 4 4 12 12
0,7 + 22 0 — 56 —38 -22 0 15 5 5 15 15
0,75 + 22 0 — 56 -38 —22 0
0,8 +24 0 — 60 —38 —24 0 11,2 224 | 1 38 3.8 1 1
1 +26 0 - 60 | -40 | -26 0 1,251 45 4.5 13 13
15 5,6 5,6 16 16
1,25 + 28 0 - 63 —42 —28 0 175 6 6 18 18
156 + 32 0 - 67 —~45 —32 0 2 8 8 24 24
1,75 + 34 0 - 7 —48 ~ 34 0 25 10 10 30 30
2 + 38 0 - 7N -562 —38 0
25 | +42 o | -8 |88 | -42 0 224 | 45 : . g . 2 . }; :;
3 + 48 0 — 85 ~63 —48 0 . . !
2 8,5 8,5 25 25
3,5 + 53 0 - 90 - 70 —53 0 3 12 12 36 36
4 + 60 0 95 —-75 —60 0 35 15 15 45 45
45 + 63 0 =100 -80 -63 0 4 18 18 53 53
5 +71 0 -106 | -85 | -71 0 45 | 21 21 63 63
55 + 75 0 =112 —90 —-75 0 45 90 15 75 26 29 22
6 + 80 0 —-118 -95 - 80 0 9 95 95 28 o8
3 15 15 45 45
4 19 19 56 56
5 24 24 71 71
55 28 28 85 85
6 32 32 95 95
90 180 2 12 12 36 36
3 18 18 53 53
4 24 24 71 71
6 36 36 106 106
180 355 3 20 20 60 60
4 26 26 80 80
6 40 40 118 118
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9 Crest diameter tolerances
9.1 Minor diameter tolerance of nut threads (Tp)

For the minor diameter tolerance of nut thread T, there are
five tolerance grades 4, 5, 6, 7 and 8, in accort.]iance with
table 3.

1SO 965/1-1980 (E)

9.2 Major diameter tolerance of bolt thread (7,)

For the major diameter tolerance of bolt thread, T,, there are
three tolerance grades, 4, 6 and 8, in accordance with table 4.

The tolerance grades 5 and 7 do not exist for the major
diameter of bolt threads.

Table 4 — Major diameter tolerance of ILoIt thread (T)

Table 3 + Minor diameter tolerances of nut thread ( Tp,)
Pitch Tolerance grade
P 4 5 6 7 8

mm um um um pum um
0,2 38 - - - -
0,25 45 56 - - —
03 53 67 85 - -
0,35 63 80 100 - —
0.4 71 90 112 - -
0,45 80 100 125 - -
0,5 90 112 140 180 -
0,6 100 125 160 200 -
0,7 112 140 180 224 -
0,75 118 150 190 236 -
0,8 125 160 200 250 315
1 150 190 236 300 375
1,25 170 212 265 335 425
15 190 236 300 375 475
1,75 212 265 335 425 530
2 236 300 375 475 600
25 280 355 450 560 710
3 315 400 500 630 800
3,5 355 450 560 710 900
4 375 475 600 750 950
4,5 425 530 670 850 1 060
5 450 560 710 900 1120
5,5 475 600 750 950 1180
6 500 630 800 1000 1250

Pitch Tolerance gradp
P 4 6 8

mm um um um
0,2 36 56 —
0,25 42 67 -
0,3 48 75 -
0,35 53 85 -
04 60 95 —
0,45 63 100 -
0,5 67 106 —
0,6 80 125 -
0,7 90 140 -
0,75 20 140 —
0,8 95 150 236
1 112 180 280
1,25 132 212 335
15 150 236 375
1,75 170 265 425
2 180 280 450
25 212 335 530
3 236 375 600
3,5 265 425 670
4 300 475 750
4,5 315 500 800
5 335 530 850
5,5 355 560 900
6 375 600 950
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10 Pitch diameter tolerances

For the pitch diameter tolerance of nut thread, Tp,, there are
five tolerance grades, 4, 5, 6, 7 and 8, in accordance with

table 5.

Table 5 — Pitch diameter tolerance of nut thread (TDZ)

Basic ma;t:; diameter Fotorancegrade
Pitch
P
over up to 4 5 6 7 8
and incl.
mm mm mm um um um um uin
0,99 14 0.2 40 - - = 1
0,25 45 56 - - +
0,3 48 60 75 — +
1,4 2,8 0,2 42 - - - +
0,25 48 60 - - T
0,35 63 67 85 - +
04 56 71 a0 — +
0,45 60 75 95 — +
2,8 5,6 0,35 56 71 90 - +
05 63 80 100 125 T+
0.6 71 90 112 140 +
0,7 75 95 118 150 +
0,75 75 95 118 150 +
0,8 80 100 125 160 200
5,6 11,2 0,75 85 106 132 170 +
1 95 118 150 190 286
1,26 100 125 160 200 2%0
15 112 140 180 224 280
11,2 - 22,4 1 100 125 160 200 2%0
1,25 112 140 180 224 280
15 118 150 190 236 3
1,75 125 160 200 250 315
2 132 170 212 265 385
2,5 140 180 224 280 3%5
22,4 45 1 106 132 170 212
15 125 160 200 250 315
2 140 180 224 280 355
3 170 212 265 335 425
35 180 224 280 355 4
4 190 236 300 375 4715
45 200 250 315 400 500
a5 90 15 132 170 212 265 335
2 150 190 236 300 375
3 180 224 280 355 450
4 200 250 315 400 500
5 212 265 335 425 530
55 224 280 355 450 560
6 236 300 375 475 600
90 180 2 160 200 250 315 400
3 190 236 300 375 475
4 212 265 3356 425 530
6 250 315 400 500 630
180 355 3 212 265 335 425 530
4 236 300 375 475 600
6 265 335 425 530 670
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For the pitch diameter tolerance of bolt thread, T, there are
seven tolerance grades, 3, 4, 5, 6, 7, 8 and 9, in accordance

with table 6.
Table 6 — Pitch diameter tolerance of bolt thread ( Ty)
Basic major . grod
diameter d Pitch
up to P
over] P 3 3 4 5 6 7 8 9
and incl.
mm mm mm um um um um M um um
0,99 1.4 0,2 24 30 38 48 - - -
0,25 26 34 42 53 - - -
0.3 28 36 45 56 - - -
1.4 2,8 0,2 25 32 40 50 - - -
0,25 28 36 45 56 - - -
0,35 32 40 50 63 80 - -
04 34 42 53 67 85 - -
045 36 45 56 7 90 - -
2,8 5,6 0,35 34 42 53 67 85 - -
05 38 48 60 75 95 - -
0,6 42 53 67 85 106 - -
0,7 45 56 7M1 90 112 — -
0,75 45 56 71 90 112 - -
08 48 60 75 95 118 150 190
5,6 11,2 0,75 50 63 80 100 125 - -
1 56 PAl 90 112 140 180 224
1,25 60 75 95 118 150 190 236
15 67 85 106 132 170 212 265
11,2 22,4 1 60 75 95 118 150 190 236
1,26 67 85 106 132 170 212 265
15 7 90 112 140 180 224 280
1,756 75 95 118 150 190 236 300
2 80 100 125 160 200 250 315
2:5 85 106 132 170 212 265 335
22,4 45 1 63 80 100 125 160 200 250
1.5 75 95 118 150 190 236 300
2 85 106 132 170 212 265 335
3 100 125 160 200 250 315 400
3.5 106 132 170 212 265 335 425
4 112 140 180 224 280 365 450
45 118 150 190 236 300 375 475
45 90 15 80 100 125 160 200 250 315
2 90 112 140 180 224 280 355
3 106 132 170 212 265 335 425
4 118 150 190 236 300 375 475
5 125 160 200 250 315 400 500
5,5 132 170 212 265 335 425 530
6 140 180 224 280 355 450 560
20 180 2 95 118 150 190 236 300 375
3 112 140 180 224 280 355 450
4 125 160 200 250 315 400 500
6 150 190 236 300 375 475 600
180 355 3 125 160 200 250 315 400 500
4 140 180 224 280 355 450 560
6 160 200 250 315 400 500 630
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11 Root contours

For nut threads as well as boit threads, the actual root contours
shall not in any point transgress the basic profile.

For bolt threads on fasteners with strength grades 8.8 and
higher (see 1SO 898/1), the root profile shall have a non-
reversing curvature, no portion of which shall have a radius of
less than 0,125 x P (see table 7).

In the maximum minor diameter position, the two radii of
Rin = 0,125 x P will go through the points of intersection

and the minimum truncation is equal to

H
0,125 x P =7

Furthermore, it is recommended to take a truncation of
H/6 (R = 0,144 34 x P) as the basis for stress calculations of
the minor diameter of the bolt (for the corresponding values see
1SO 965/3).

between the maximum material flanks and the minor diameter
cylinder of the Gp-gauges according to ISO 1502 and blend
tangentially into the minimum material flanks.

Bolt threads on fasteners with strength grades leelow 8.8
should preferably conform to the requirements_statgd above.

. L This is particularly important for fasteners’or other| screwed
The maximum trupcation is equal to connections which are subjected to_.fatigue or| impact.
However, there are in principle no restrictions other [than that
H 7 T, T, the maximum minor diameter of the_thread shall be [less than
— — Ryin | 1 cos | —~ arccos(1 ~ —2) +—2 the minimum minor diameter of the Go-gauges accprding to
4 3 4 x Ry 2 ISO 1502.
Basi fil . "
G?)s-::azgr;z ;I)fofile Basic profile Go-gauge profjle
/
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Figure 6 — Bolt root profile
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