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3 Definitions and symbols

3.1 Definitions

For the purpose of this part of ISO 965 the definitions given in ISO 5408 apply.

3.2 Symbols

The following symbols are used:

Symbol Explanation
D basic major diameter of internal thread
D, basic minor diameter of internal thread
D, basic pitch diameter of internal thread
d basic major diameter of external thread
dqy basic minor diameter of external thread
d, basic pitch diameter of externalthread
ds minor diameter of external-thread
P pitch
Ph lead
H height of fundamental triangle
S designation for thread engagement group "short"
N designation for thread engagement group "normal”
L designation for thread engagement group "“long"
T tolerance

To1. oo tolerances for Dy, Dy, d, d,

Tan, Taz

ei El lower deviations (see figure 1)
es ES upper deviations (see figure 1)

R root radius of external thread
C root truncation of external thread

©1SO
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Figure 1 — Position of tolerances with respect to zero line (basic size)

4 Strucfure of the tolerance system

The systein gives tolerances defined by tolerance grades and tolerance positions and a selection df grades and
positions.

The systenp provides for:
a) a serigs of tolerance grades for each of the four screw thread,diameters, as follows:

Tolerance grades

D1 4,5 6,7, 8
d 4, 6, 8

D2 4,5 6,7, 8
dz 3,465,678 9

Details of tqlerance grades and combinations of tolerance grades for pitch and crest diameters according to tojerance quality
and length pf engagement group *equired, with order of preference, are shown in clause 12.

b) Serieq of tolerance positions:
— G and H for internal threads;

— e, f, g and’h for external threads.

The establistiedtoferance positions compty with the Tieed of current coating ticknmess and wittT the demands of easy

assembly.

c) Selection of recommended combinations of grades and positions (tolerance classes) giving the commonly used
tolerance qualities fine, medium and coarse for the three 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 recommended and shall only be used for
special cases.
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5 Designation
5.1 General

The complete designation for a screw thread comprises a designation for the thread system and size, a designation for
the thread tolerance class followed by further individual items if necessary.

5.2 Designation of single-start screw threads

A screw thread complying with the requirements of the International Standards for ISO general purpose metric screw
threads according to ISO 68-1, ISO 261, ISO 262, ISO 724, 1SO 965-2 and 1SO 965-3 shall be designated by the letter
M followed by the value of the nominal diameter and of the pitch, expressed in millimetres and separated by the
sign "X".

EXAMPLE: M8 X 1,25
For coarse pifch threads listed in ISO 261, the pitch may be omitted.
EXAMPLE: M8

The tolerancgs class designation comprises a class designation for the pitch diametertolerance followed |by a class
designation fqr the crest diameter tolerance.

Each class dgsignation consists of
O afigure indicating the tolerance grade;
O aletter ipdicating the tolerance position, capital for internal threads, small for external threads.

If the two clags designations for the pitch diameter and crest diameter (major or minor diameter for internal ahd external
threads respdqctively) are the same it is not necessary to repeat the symbols.

EXAMPLES:
External thread
M10 x 1 - 5g 69
Thread of 10 mm nominal diametfeft having a pitch of 1mm T
Tolerance class for pit¢h diameter
Tolerance class f@r-hajor diameter
M10 - 6g

Thread'ef 10 mm nominal diameter in the coarse pitch series J

Tole€rance class for pitch and major diameters

Internal thread

M10x1 - 5H 6H
Thread of 10 mm nominal diameter having a pitch of 1 mm T
Tolerance class for pitch diameter
Tolerance class for minor diameter

M10 -  6H

Thread of 10 mm nominal diameter in the coarse pitch series J

Tolerance class for pitch and minor diameters
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A fit between threaded parts is indicated by the internal thread tolerance class followed by the external thread tolerance
class separated by a stroke.

EXAMPLE:

M6 — 6H/6g

M20 x 2 — 6H/5g6g

The absence of tolerance class designation means that tolerance quality "medium" with the following tolerance classes
are specified:

Internal thr
O 5H for
O 6H for
NOTE Ex
External th
0 6hfor
O 6gqgfor

The desigr
class desig

EXAMPLE

The absen
5.3 Desi
Multiple-std
the sign X
neighbouri
expressed

EXAMPLE

For extra ¢

cads

threads up to and including M1,4;

threads M1,6 and larger.

Cept for threads with pitch P = 0,2 mm for which the tolerance grade 4 is defined only/(see tables 3 ar
reads

threads up to and including M1,4;

threads M1,6 and larger.

ation for the group of length of thread engagement "short™S and "long" L should be added toj
nation separated by a dash.

M20 X 2—-5H-S
M6 — 7H/7g6g — L
Ce of the designation for the group of length of thread engagement means the group "normal” N
gnation of multiple-start screw threads
irt metric screw threads shall"be designated by the letter M followed by the value of the nom
the letters Ph and thesvalue of the lead, the letter P and the value of the pitch (axial distance
ng flanks in the same~direction) a dash, and the tolerance class. Nominal diameter, lead

in millimetres.

M16 X Ph3P1,5 - 6H

. . Ph . . .
arity thesnumber of starts i.e. the value of B may be added in verbal form and in paranthesis

ds).

the tolerance

is specified.

inal diameter,
between two
and pitch are

EXAMPLE!:

5.4 Desi

MT6 X Ph3PL,5 (W0 Stars) — 6H

gnation of the left hand threads

When left hand threads are specified the letters LH shall be added to the thread designation, separated by a dash.

EXAMPLES: M8 X 1-LH

M6 X 0,75 —-5h6h-S - LH
M14 X Ph6P2 - 7H - L - LH

M14 X Ph6P2 (three starts) — 7H — L — LH
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6 Tolerance grades

For each of the two 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 length of thread engagement. The grades above 6 are
intended 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.

7 Tolerance positions

The following|tolerance positions are standardized:

O for interrfal threads: G with positive fundamental deviation

H with zero fundamental deviation

O for exterpal threads: e, f and g with negative fundamental deviation

h with zero fundamental deviation

T po/2

Tpi/2

Tpi/2

Figure]2 — Intetnal threads with tolerance Figure 3 — Internal threads with tolerance
position G position H
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&  Applicatjon only in connection with minimum material limits @ Application_only in connection with minimurm| material limits

(ds min), Bee clause 11, figure 6. (ds min)nsee clause 11, figure 6.
Figure 4 — External threads with tolerance Figure 5 — External threads with tolergnce
positions e, f and g position h
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Table 1 — Fundamental deviations for internal threads and external threads

©1SO

Pitch Fundamental deviation
P Internal thread External thread
D,, Dy d,db

G H e f g h

El El es es es es
mm pm pm pm pm pm pm
0,2 +17 0 — — -17 0
0,25 +18 0 — — —18
0,3 +18 0 — — -18 1
0,35 +19 0 — -34 -19
0,4 +19 0 — - 34 - 19
0,45 +20 0 — -35 =20
0,5 +20 0 - 50 - 36 - 20
0,6 +21 0 - 53 - 36 -21
0,7 +22 0 — 56 -38 -22
0,75 +22 0 — 56 38 -22
0,8 +24 0 - 60 - 38 —-24
1 +26 0 - 60 - 40 - 26
1,25 +28 0 - 63 —42 - 28
1,5 +32 0 ~'67 —45 -32
1,75 +34 0 -71 —48 —-34
2 +38 0 -71 - 52 - 38
2,5 +42 0 - 80 - 58 —42
3 +48 0 -85 - 63 —48
3,5 +53 0 -90 -70 - 53
4 +60 0 -95 -75 - 60
4,5 +63 0 —100 - 80 - 63
5 +71 0 — 106 -85 -71
55 +75 0 - 112 -90 - 75
6 +86 8 118 95 80 0
8 +100 0 —140 —118 —100 0
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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 diameter Pitch Lengths of thread engagement
D,d P
S N L
over up to and up to and over up to and over
frrctoditg frrctoditg frrctoditg
0,p9 1,4 0,2 0,5 0,5 1,4 1,4
0,25 0,6 0,6 1,7 1,7
0,3 0,7 0,7 2 2
114 2,8 0,2 0,5 0,5 1,5 15
0,25 0,6 0,6 19 1,9
0,35 0,8 0,8 2,6 2,6
0,4 1 1 3 3
0,45 1,3 1,3 3,8 3,8
2|8 5,6 0,35 1 1 3 3
0,5 15 15 45 45
0,6 1,7 1,7 5 5
0,7 2 2 6 6
0,75 2,2 2,2 6,7 6,7
0,8 2,5 2,5 7,5 7,5
5{6 11,2 0,75 2,4 2,4 71 71
1 3 3 9 9
1,25 4 4 12 [ 2
15 5 5 15 |5
11,2 22,4 1 3,8 3,8 11 |1
1,25 45 45 13 |3
15 5,6 5,6 16 | 6
1,75 6 6 18 |8
2 8 8 24 P4
2,5 10 10 30 BO
22,4 45 1 4 4 12 | 2
15 6,3 6,3 19 |9
2 8,5 8,5 25 P5
3 12 12 36 B6
3,5 15 15 45 15
4 18 18 53 b3
45 21 21 63 b3
45 90 15 7,5 7,5 22 p2
2 9,5 9,5 28 P38
3 15 15 45 15
4 19 19 56 56
5 24 24 71 71
5,5 28 28 85 85
6 32 32 95 95
920 180 2 12 12 36 36
3 18 18 53 53
4 24 24 71 71
6 36 36 106 106
8 45 45 132 132
180 355 3 20 20 60 60
4 26 26 80 80
6 40 40 118 118
8 50 50 150 150



https://standardsiso.com/api/?name=f5cb84ae294a47cd17815d2d75aa1d2f

1ISO 965-1:1998(E) ©1S0

9 Crest diameter tolerances
9.1 Minor diameter tolerances of internal threads (To1)

For the minor diameter tolerance of internal thread (Tp;) there are five tolerance grades 4, 5, 6, 7 and 8, in accordance
with table 3.

9.2 Major diameter tolerance of external thread  (Tg)

For the major diameter tolerance of external thread (Tg) 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 external threads
Table 3 — Minor diameter tolerance of internal thread (To1)
Pitch Tolerance grades
P 4 5 6 7 8
mm pm pm pm [ pm
0,2 38 — — — —
0,25 45 56 — — —
0,3 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
1,5 190 236 300 375 475
1,75 212 265 335 425 530
2 236 300 375 475 600
2,5 280 355 450 560 710
3 315 400 500 630 800
35 355 450 560 710 900
4 35 445 606 +56 956
4.5 425 530 670 850 1060
5 450 560 710 900 1120
5,5 475 600 750 950 1180
6 500 630 800 1 000 1250
8 630 800 1 000 1250 1600

10
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Table 4 — Major diameter tolerance of external thread (Tq)
Pitch Tolerance grades
P
4 6 8

mm pm pm pm
0,2 36 56 —
0,25 42 67 —
0,3 48 75 —
{'\’QR 53 85 J—
0,4 60 95 —
0,45 63 100 —
0,5 67 106 —
0,6 80 125 —
0,7 90 140 /
0,75 90 140 —
0,8 95 150 236
1 112 180 280
1,25 132 212 335
1,5 150 236 375
1,75 170 265 425
2 180 280 450
2,5 212 335 530
3 236 375 600
35 265 425 670
4 300 475 750
4,5 315 500 800
5 335 530 850
55 355 560 900
6 375 600 950
8 450 710 1180

10 Pitch diameter tolerances

ISO 965-1:1998(E)

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

table 5.

For the pitch diameter tolerance of external thread (Typ) there are seven tolerance grades 3, 4, 5, 6, 7, 8 and 9, in

accordance with table 6.

11
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Table 5 — Pitch diameter tolerance of internal thread (Tp2)

©1SO

Basic major diameter Pitch Tolerance grades
D P

"] deing : s : 7 ;
mm mm mm pm pm pm pm pm
0,99 1,4 0,2 40 — — — —
0,25 45 56 — — —
0,3 48 60 75 — —
1,4 2,8 0,2 42 — — — —
U, 20 40 [e]V) —_— —_— —
0,35 53 67 85 — —
0,4 56 71 90 — —
0,45 60 75 95 — —
2,8 5,6 0,35 56 71 90 -G —
0,5 63 80 100 125 —
0,6 71 90 112 140 —
0,7 75 95 118 150 —
0,75 75 95 118 150 —
0,8 80 100 125 160 400

5,6 11,2 0,75 85 106 132 170 —
1 95 118 150 190 436
1,25 100 125 160 200 450
1,5 112 140 180 224 480
11,2 22,4 1 100 125 160 200 450
1,25 112 140 180 224 480
15 118 150 190 236 Jo0
1,75 125 160 200 250 315
2 132 170 212 265 335
2,5 140 180 224 280 355

22,4 45 1 106 132 170 212 —
1,5 125 160 200 250 315
2 140 180 224 280 355
3 170 212 265 335 425
3,5 180 224 280 355 450
4 190 236 300 375 475
4,5 200 250 315 400 500
45 90 1,5 132 170 212 265 335
2 150 190 236 300 375
3 180 224 280 355 450
4 200 250 315 400 500
5 212 265 335 425 530
55 224 286 355 456 360
6 236 300 375 475 600
90 180 2 160 200 250 315 400
3 190 236 300 375 475
4 212 265 335 425 530
6 250 315 400 500 630
8 280 355 450 560 710
180 355 3 212 265 335 425 530
4 236 300 375 475 600
6 265 335 425 530 670
8 300 375 475 600 750
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Table 6 — Pitch diameter tolerance of external thread (Ta2)
Basic major diameter Pitch Tolerance grades
d P
over up to and 3 4 5 6 7 8 9
including

mm mm mm um pum um pum um 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 — —

0,4 34 42 53 67 85 — —

0,45 36 45 56 71 90 — —

2,8 5,6 0,35 34 42 53 67 85 = —
0,5 38 48 60 75 95 — —

0,6 42 53 67 85 106 — —

0,7 45 56 71 90 2 — —

0,75 45 56 71 90 112 — —
0,8 48 60 75 95 118 150 190

5,6 11,2 0,75 50 63 80 100 125 — —
1 56 71 90 12 140 180 P24
1,25 60 75 95 118 150 190 P36
1,5 67 85 106 132 170 212 P65
11,2 22,4 1 60 75 95 118 150 190 P36
1,25 67 85 106 132 170 212 P65
1,5 71 90 112 140 180 224 P80
1,75 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 P50
1,5 V&) 95 118 150 190 236 300
2 85 106 132 170 212 265 335
3 100 125 160 200 250 315 100
35 106 132 170 212 265 335 125
4 112 140 180 224 280 355 150
4,5 118 150 190 236 300 375 175
45 90 1,5 80 100 125 160 200 250 315
2 90 112 140 180 224 280 355
3 106 132 170 212 265 335 125
4 118 150 190 236 300 375 175
5 125 166 206 256 315 406 500
5,5 132 170 212 265 335 425 530
6 140 180 224 280 355 450 560
920 180 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
8 170 212 265 335 425 530 670
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
8 180 224 280 355 450 560 710

13
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11 Root contours

For internal threads as well as for external threads, the actual root contours shall not at any point transgress the basic
profile.

For external threads on fasteners of property class 8.8 and higher (see I1ISO 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, ds, the two radii Ry, = 0,125 P will go through the points of intersection
between the maximum material flanks and the minor diameter cylinder of the Go-gauges according to ISO 1502 and
blend tangentially into the minimum material flanks.

The maximum truncation, Cyay, iS calculated according to the following formula:

0 T, T
Crnax = H_ Rinin %l—cos o - arc cos H—L%+£
4 5 % O 4RnnbH 2

. . . . H H .
It is, however| advisable to aspire to a truncation of 5 (R=0,144 34 X P) and to take 3 as+the basis for sfress calcu-

lation of the njinor diameter, d3, of external threads (for corresponding values see ISO\965-3).

The minimum truncation, Cyin, is calculated according to the following formula:

Crnin = 0125 Pz;

External threads on fasteners of property classes below 8.8 shodld” preferably conform to the requirements stated
above. This is particularly important for fasteners or other screwed connections which are subjected tq fatigue or
impact. Howgver, there are in principle no restrictions other¢than that the maximum minor diameter, dsfhax, Of the
external thredd shall be less than the minimum minor diameter of the Go-gauges according to ISO 1502.

Go-gauge profile

Basic profile

f Go-gauge profile Basic profile

T 42/2

T g2/2

es/2

R
£
\

[mm
(max
[m'\n

d% min
d} max

a) Position h b) Positions e, fand g

Figure 6 — External root profile

14
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Table 7 — Minimum root radii

ISO 965-1:1998(E)

Pitch Rmin
P

mm pum
0,2 25
0,25 31
0,3 38
0,35 44
0,4 50
0,45 56
0,5 63
U,0 45}
0,7 88
0,75 94
0,8 100
1 125
1,25 156
1,5 188
1,75 219
2 250
2,5 313
3 375
3,5 438
4 500
4,5 563
5 625
5,5 688
6 750
8 1 000

12 Recpmmended tolerance classes

In order to|reduce the number of gauges and tools, the tolerance classes should preferably be chosen|from tables 8

and 9.

The following general rules can be-formulated for the choice of tolerance quality:

O fine: for precisions threads; When little variation of fit character is needed.

0 medium: for generaluse.

O coars¢: for cases where manufacturing difficulties can arise, for example when threading hot-rdlled bars and

long blind heles.

If the actdallength of thread engagement is unknown (as in the manufacturing of standard bolty), group N is

recommended.

Tolerance classes within broad frames are selected for commercial external and internal threads.

Tolerance classes in bold print are first choice.

Tolerance classes in ordinary print are second choice.

Tolerance classes in parentheses are third choice.

Any of the recommended tolerance classes for internal threads can be combined with any of the recommended
tolerance classes for external threads. However, in order to guarantee sufficient overlap, the finished components
should preferably be made to form the fits H/g, H/h or G/h. For thread sizes M1,4 and smaller the combinations 5H/6h,

4H/6h or finer shall be chosen.

15
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