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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. ISO collaborates closely with the

International |
International §

The main tas
adopted by t
International §

Attention is d
rights. ISO sh|

ISO 2320 wa
properties of

This fourth ed
It also incorpg

Flectrotechnical Commission (IEC) on all matters of electrotechnical standardization.
btandards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.
k of technical committees is to prepare International Standards. Draft International Star
he technical committees are circulated to the member bodies for voting) Publication

btandard requires approval by at least 75 % of the member bodies casting a vote.

awn to the possibility that some of the elements of this document may be the subject of
all not be held responsible for identifying any or all such patent rights.

5 prepared by Technical Committee ISO/TC 2, Fastenersy{ Subcommittee SC 1, Mech
asteners.

ition cancels and replaces the third edition (ISO 2320:4997), which has been technically re
rates the Technical Corrigendum ISO 2320:1997/Cor.1:2006.

dards
as an

patent

anical

vised.

© 1SO 2008 — All rights reserved


https://standardsiso.com/api/?name=993f2342dca3e9e34171b5d3ac202854

INTERNATIONAL STANDARD ISO 2

320:2008(E)

Prevailing torque type steel nuts — Mechanical and
performance properties
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The f
refere

cope
hternational Standard specifies the mechanical and performance properties for prevailin
huts when tested at an ambient temperature range of +10 °C to +35 °C. It includes a
hine the prevailing torque properties (performance properties) and/or the torque/clamp forc

nternational Standard applies to prevailing torque all metal type nuts and prevailing torqus
type nuts:

ith triangular ISO thread according to ISO 68-1;

ith diameter/pitch combination according to ISO 261 and 1ISO262;

ith coarse pitch thread M3 to M39 and mechanical properties according to ISO 898-2;

ith fine pitch thread M8x1 to M39x3 and mechanical properties according to ISO 898-6;
ithin the temperature range of —50 °C to +150+°C for prevailing torque all metal type nuts;

1 See Clause 7, paragraph 3.

ithin the temperature range of -50*C to +120 °C for prevailing torque non-metallic insert ty

2  See Clause 7, paragraph™4)

ormative references

bllowing referenced documents are indispensable for the application of this docume
hces, only \the edition cited applies. For undated references, the latest edition of th

document (including any amendments) applies.

ISO 2

V3:1979, Fasteners — Clearance holes for bolts and screws

g torque type
single test to
e properties.

e non-metallic

pe nuts.

ht. For dated
e referenced

ISO 898-1, Mechanical properties of fasteners made of carbon steel and alloy steel — Part 1: Bolts, screws
and studs

ISO 898-2, Mechanical properties of fasteners — Part 2: Nuts with specified proof load values — Coarse
thread

ISO 898-6, Mechanical properties of fasteners — Part 6: Nuts with specified proof load values — Fine pitch
thread

ISO 965-2, ISO general purpose metric screw threads — Tolerances — Part 2: Limits of sizes for general
purpose external and internal screw threads — Medium quality

ISO 16047, Fasteners — Torque/clamp force testing
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3 Terms and definitions
For the purposes of this document, the terms and definitions given in ISO 16047 and the following apply.

3.1

prevailing torque type nut

nut which is not free-running on a mating thread by virtue of a self-contained prevailing torque feature, and
which provides a degree of resistance to rotation independent of clamping or compression forces

3.2
prevailing torque developed by the nut

torque necessary to rotate the nut on its mal’ing nvfnrnally threaded r\r\mpnnnnf and-with-no-axial-force,in the

mating compgnent

3.3
prevailing-on torque
torque to rotate the nut on its mating externally threaded component with the torque measured while the| nut is
in motion and|with no clamp force

3.4
prevailing-off torque
torque to rotate after backing off the nut until the removal of the clamp_force in the externally threaded
component in|the following 360° rotation of the nut

3.5
prevailing tofrque all metal type nut
nut which has a one piece or a multiple piece metal construction and derives its prevailing forque
characteristic$ from a controlled distortion of the nut thread and/or body or from metallic insert(s)

3.6
prevailing tofque non-metallic insert type nut
nut which hag a multiple piece construction and derives its prevailing torque characteristics from inseft(s) of
non-metallic material located and retained in the-nut

3.7

seating poin
point in the tightening process where clamp force first appears

4 Symbojs

For the purpgse of this.International Standard, the following symbols apply together with those defined in
ISO 16047.

Symbol Designation

d nominal diameter

dy diameter of the hole of the fixture

Fp proof load

Fgs lower load limit for the evaluation of the coefficient of total friction at 65 % of Fip
Fig upper load limit for the evaluation of the coefficient of total friction at 75 % of Fp
Fgo test clamp force (shut-down force for the tightening process) at 80 % of Fp

P pitch of the thread

Try prevailing-on torque, in newton metres

2 © 1SO 2008 — All rights reserved
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8)

Teq prevailing-off torque, in newton metres

Tes5 lower torque limit for the evaluation of the coefficient of total friction at Fgg

T75 upper torque limit for the evaluation of the coefficient of total friction at 75

Tgo test torque corresponding to 80 % of the proof load, in newton metres (see Tables 1 to
T coefficient of total friction

5 Thread

Threafs for prevailing torque type nuts shall be in accordance with ISO 965-2 except for the prg
feature:

a) fqr prevailing torque non-metallic insert type nuts, the GO gauge shall be suitable for'free i

b)

6

At the| option of the manufacturer a lubricant may be applied tothe manufacturing lot to fulfil the
requirements.

7

The mechanical properties of prevailing torque type nuts shall conform to ISO 898-2 or ISO 898-

With regard to proof load, the test method specified in 9.2 shall apply.

For

tempdgratures outside the range of 350 °C to +150 °C to determine appropriate choices for a give

For

+120
mater|al. Users should €ensult an experienced fastener materials expert for temperatures outsid
-50 °C to +120 °C te'determine appropriate choices for a given application.

8

The pfevailing-on torque shall not exceed the value specified for the applicable nut in Tables 1 tg

hiand) until it is seated against the prevailing torque feature;

—h

he pitch at least.

o

Hubrication

Mechanical properties of prevailing torque type nuts

pfevailing torque all metal type ‘nuts, users should consult an experienced fastener mater

pfevailing torque non-metallic insert type nuts, use at or near the temperature limits o

Rerformance requirements for prevailing torque properties

vailing torque

hstallation (by

qr prevailing torque all metal type nuts, the GO gauge shall be suitable fonfree installation (by hand) to

performance

als expert for
n application.

f —50 °C and

C may reduce the (prévailing torque capability and may require the use of an adequatg¢ non-metallic

e the range of

The prevailing-off torque shall exceed the value specified for the applicable nut in Tables 1 to 8.

For delivery inspection, the 1st installation/removal test applies, unless otherwise agreed.

For initial type testing and in case of dispute, a 5th removal test shall also be applied unless otherwise agreed.

Prevailing torque performance decreases as a function of the number of reuses; the consumer should take
into consideration the consequences of the decreased performance before any reuse of the nut.

By request of the customer, a temperature resistance test for prevailing torque non-metallic insert type nuts as
given in Annex A may be carried out.

Paragraphs 3 and 4 of Clause 7 also apply to performance requirements.
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Table 1 — Test clamp force and prevailing torques for prevailing torque type nuts of property class 04

Clamp force for evaluation -
e . . Prevailing torque
of total friction coefficient
Test clamp N
Thread force Higy”
dP Fgo? Upper limit Lower limit ) )
1st installation 1st removal 5th removal
N Frs° Feg®
TFv maxe TFd minf TFd minf
N N ' ' '
M3 1528 1433 1242 0,43 0,12 0,08
M4 2672 2 505 2171 0,9 0,18 0,12
M5 4 320 4 050 3510 1,6 0,29 0,2
M6 6112 5730 4 966 3 0,45 0,3
M7 8 800 8 250 7 150 4,5 0,65 0,45
M8 11120 10 425 9035
6 0,85 0,6
M8x1 11 920 11175 9685
M10 17 600 16 500 14 300
M10x1,25 18 640 17 475 15145 10,5 15 1
M10x1 19 600 18 375 15925
M12 25 600 24 000 20 800
M12x1,5 26 800 25125 21775 15,5 2,3 1,6
M12x1,25 28 000 26 250 22 750
M14 34 960 32775 28 405
24 33 23
M14x1,5 38 000 35625 30875
M16 47 760 44 775 38 805
32 4,5 3
M16x1,5 50 800 47 625 41 275
M1 4 47 47 4
8 58 400 54 750 50 42 6 42
M18x1,5 65 360 61275 53 105
M20 74 480 69 825 60 515
54 7.5 5,3
M20x1,5 82720 77 550 67210
M22 92 080 86 325 74815
68 9,5 6,5
M22x1,5 101 200 94 875 82 225
M24 107 280 100 575 87 165
80 11,5 8
M24x2 116 720 109 425 94 835
M27 139 520 130 800 113 360
94 13,5 10
M27x2 150 800 141375 122 525
M30 170 560 159 900 138 580
108 16 12
M30x2 188 800 177 000 153 400
M33 210 960 197 775 171 405
122 18 14
M33x2 231 360 216 900 187 980
M 2484 232 87 201 82
36 8400 32 875 01 825 136 21 16
M36x3 262 960 246 525 213 655
M39 296726 278475 244-685
150 23 18
M39x3 313120 293 550 254 410

NOTE The evaluation of results from the prevailing torque test by statistical process control methods (SPC) has no statistical relevance.

a The clamp force for property class 04 nuts is equal to 80 % of the proof load of property class 04 nuts for 3 mm < d < 39 mm. Proof loads for nuts
are given in ISO 898-2 and ISO 898-6.

b See Annex B.

c
d

e

The value of the upper limit of the clamp force is equal to 75 % of the proof load, see Annex B.
The value of the lower limit of the clamp force is equal to 65 % of the proof load, see Annex B.

The prevailing torques for first assembly apply for all metal type nuts only. For prevailing torque non-metallic insert type nuts, the maximum torques
shall be 50 % of the values.

f Values in this table are required for testing performed under laboratory acceptance test conditions. Utilization of this type of fastener is application
dependent and performance for parts may vary in normal use. It is recommended that additional testing of complete joints, using production components,
be performed when there are questions of product performance.
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Table 2 — Test clamp force and prevailing torques for prevailing torque type nuts of property class 05

Clamp force for evaluation .
of total friction coefficient Prevailing torque
Test clamp N
b -m
Thread force Hiot
dP Fgo® Upper limit Lower limit
) 1st installation 1st removal 5th removal
N Frs® Fes
TFv,maxe TFd,minf TFd,minf
N N
M3 2 000 1875 1625 0,6 0,15 0,1
M4 3520 3 300 2 860 1,2 0,22 0,15
M5 5680 5325 4615 21 0,35 0,24
M6 8 000 7 500 6 500 4 0,55 0,4
M7 11 600 10 875 9425 6 0,85 0,6
M8 14 640 13725 11 895 8 {15 0.8
M8x1 15 680 14 700 12740
M10 23 200 21750 18 850
M10x1,25 24 480 22 950 19 890 14 2 1,4
M10x1 25760 24 150 20930
M12 33 760 31 650 27 430
M12x1,5 35 200 33 000 28 600 21 3,1 2,1
M12x1,25 36 800 34 500 29 900
M14 46 000 43 125 37 375 31 44 3
M14x1,5 50 000 46 875 40 625
M16 62 800 58 875 51025 42 6 42
M16x1,5 66 800 62 625 54 275
M18 76 800 72 000 62 400 56 8 55
M18x1,5 86 000 80 625 69 875
M20 98 000 91 875 79 625 72 10,5 7
M20x1,5 108 800 102 000 88 400
M22 121 200 113 625 98 475 2 13 9
M22x1,5 133 200 124 875 108 225
M24 141 200 132 375 114 725 106 15 105
M24x2 153 600 144000 124 800
M27 183 600 172125 149 175 123 17 12
M27x2 198 400 186 000 161 200
M30 224 400 210 375 182 325 140 19 14
M30x2 248 400 232 875 201 825
M33 277 600 260 250 225 550 160 215 155
M33x2 304-400 285 375 247 325
M36 326800 306 375 265 525 180 24 175
M36x3 346 000 324 375 281 125
M39 390 400 366 000 317 200 200 26,5 195
M39x3 412 000 386 250 334 750
NOTE The evaluation of results from the prevailing torque test by statistical process control methods (SPC) has no statistical relevande.
a The clamp force for property class 05 nuts is equal to 80 % of the proof load of property class 05 nuts for 3 mm < d < 39 mm. Proof loads for nuts
are given in ISO 898-2 and ISO 898-6.
b See Annex B.
¢ The value of the upper limit of the clamp force is equal to 75 % of the proof load, see Annex B.
d The value of the lower limit of the clamp force is equal to 65 % of the proof load, see Annex B.

e The prevailing torques for first assembly apply for all metal type nuts only. For prevailing torque non-metallic insert type nuts, the maximum torques

shall be 50 % of the values.

f Values in this table are required for testing performed under laboratory acceptance test conditions. Utilization of this type of fastener is application
dependent and performance for parts may vary in normal use. It is recommended that additional testing of complete joints, using production components,
be performed when there are questions of product performance.
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Table 3 — Test clamp force and prevailing torques for prevailing torque type nuts of property class 5

Clamp force for evaluation .
of total friction coefficient Prevailing torque
Test clamp N-m
b .
Thread force Hot
dP Fgy? Upper limit Lower limit
1st installation 1st removal 5th removal
N Fs° Fes" R f f
TFv,max TFd,min TFd,min
N N
M3 1528 1433 1242 0,43 0,12 0,08
M4 2672 2 505 2171 0,9 0,18 0,12
M5 4 320 4 050 3510 1,6 0,29 0,2
M6 6112 5730 4 966 3 0,45 0;3]
M7 8 800 8 250 7 150 4,5 0,65 0,45
M8 11120 10 425 9035 6 0.85 0.6
M8x1 11920 11175 9 685
M10 17 600 16 500 14 300
M10x1,25 18 640 17 475 15 145 10,5 1,5 1
M10x1 19 600 18 375 15 925
M12 25600 24 000 20 800
M12x1,5 26 800 25125 21775 15,5 2,3 1,6
M12x1,25 28 000 26 250 22750
M14 34 960 32775 28 405 o4 3.3 23
M14x1,5 38 000 35625 30 875
M16 47 760 44 775 38 805 32 45 3
M16x1,5 50 800 47 625 41 275
M18 58 400 54 750 47 450 42 6 4.2
M18x1,5 65 680 61 575 53 365
M20 74 480 69 825 60 515 54 75 5.3
M20x1,5 82 400 77 250 66 950
M22 92 000 86 250 74-750 68 9.5 6.5
M22x1,5 100 800 94 500 81 900
M24 107 200 100 500 87 100 80 11,5 8
M24x2 116 800 109 500 94 900
M27 113 600 106 500 92 300 04 13,5 10
M27x2 123 200 115 500 100 100
M30 139 200 130 500 113 100 108 16 12
M30x2 153 600 144 000 124 800
M33 172 000 161 250 139 750 122 18 14
M33x2 188 800 177 000 153 400
M36 202 400 189 750 164 450 136 21 16
M36x3 214 400 201 000 174 200
M39 242 400 227 250 196 950 150 23 18
M39x3 255 200 239 250 207 350
NOTE The evaluatien of results from the prevailing torque test by statistical process control methods (SPC) has no statistical relevance.

a

The clamp force for property class 5 nuts is equal to 80 % of the proof load of property class 5.8 bolts for 3 mm < d < 24 mm, and 80 % of the proof
load of property class 4.8 bolts for > 24 mm. Proof loads for bolts are given in ISO 898-1.

b See Annex B.

¢ The value of the upper limit of the clamp force is equal to 75 % of the proof load, see Annex B.

d The value of the lower limit of the clamp force is equal to 65 % of the proof load, see Annex B.

e The prevailing torques for first assembly apply for all metal type nuts only. For prevailing torque non-metallic insert type nuts, the maximum torques

shall be 50 % of the values.

f Values in this table are required for testing performed under laboratory acceptance test conditions. Utilization of this type of fastener is application
dependent and performance for parts may vary in normal use. It is recommended that additional testing of complete joints, using production components,
be performed when there are questions of product performance.
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Table 4 — Test clamp force and prevailing torques for prevailing torque type nuts of property class 6

The value of the lower limit of the clamp force is equal to 65 % of the proof load, see Annex B.
e

shall be 50 % of the values.

be performed when there are questions of product performance.

Clamp force for evaluation .
of total friction coefficient Prevailing torque
Test clamp force b N-m
Thread Hot
Fgoa .. ..
dpP Upper limit Lower limit
N 1st installation 1st removal 5th removal
c d
F7s5 Fes o f f
TFv,max TFd,min TFd,min
N N
M3 1768 1658 1437 0,43 0,12 0,08
M4 3088 2 895 2 509 0,9 0,18 0,12
M5 5000 4 688 4 063 1,6 0,29 0,2
M6 7072 6 630 5746 3 0,45 0,3
M7 10 160 9 525 8 255 4,5 0,65 0,45
M8 12 880 12 075 10 465
6 0,85 0,6
M8x1 13 760 12 900 11 180
M10 20 400 19125 16 575
M10x1,25 21 520 20175 17 485 10,5 1,5 1
M10x1 22720 21 300 18 460
M12 29 680 27 825 24 115
M12x1,5 31 040 29100 25 220 16,5 2,3 1,6
M12x1,25 32400 30 375 26 325
M14 40 480 37 950 32 890
24 3,3 2,3
M14x1,5 44 000 41 250 35750
M16 55 280 51 825 44 915
32 4,5 3
M16x1,5 58 800 55125 47 715
M1 7 7 4-92
8 67 600 63 375 54-925 42 6 42
M18x1,5 76 000 71 250 61 750
M20 86 400 81 000 70 200
54 7,5 5,3
M20x1,5 96 000 90 000 78 000
M22 106 400 99 750 86 450
68 9,5 6,5
M22x1,5 116 800 109500 94 900
M24 124 000 146 250 100 750
80 11,5 8
M24x2 135 200 126 750 109 850
M27 161 600 151 500 131 300
94 13,5 10
M27x2 174 400 163 500 141 700
M 197 1852 1
30 97 600 85 250 60 550 108 16 12
M30x2 218/400 204 750 177 450
M33 244 000 228 750 198 250
122 18 14
M33x2 268 000 251 250 217 750
M36 287 200 269 250 233 350
136 21 16
M36x3 304 800 285 750 247 650
M39 343 200 321 750 278 850
150 23 18
M39%3 362 400 339 750 294 450
NOTE The evaluation of results from the prevailing torque test by statistical process control methods (SPC) has no statistical relevance.
a The clamp force for property class 6 nuts is equal to 80 % of the proof load of property class 6.8 bolts. Proof loads for bolts are given in ISO 898-1.
b See Annex B.
¢ The value of the upper limit of the clamp force is equal to 75 % of the proof load, see Annex B.
d

The prevailing torques for first assembly apply for all metal type nuts only. For prevailing torque non-metallic insert type nuts, the maximum torques

f Values in this table are required for testing performed under laboratory acceptance test conditions. Utilization of this type of fastener is application
dependent and performance for parts may vary in normal use. It is recommended that additional testing of complete joints, using production components,
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Table 5 — Test clamp force and prevailing torques for prevailing torque type nuts of property class 8

Clamp force for evaluation p iling ¢
of total friction coefficient revatling torque
Test clamp force b N-m
Thread Hiot
Fgy®
dP Upper limit Lower limit
N 1st installation 1st removal 5th removal
Fs° Fes" o ‘ ‘
TFv,max TFd,min TFd,min
N N
M3 2 336 2190 1898 0,43 0,12 0,08
M4 4 080 3 825 3315 0,9 0,18 0,12
M5 6 584 6173 5350 1,6 0,29 0)2
M6 9280 8 700 7 540 3 0,45 0,3
M7 13 440 12 600 10 920 4.5 0,65 0,45
M8 16 960 15 900 13780
6 0,85 0,6
M8x1 18 160 17 025 14 755
M10 26 960 25275 21 905
M10x1,25 28 400 26 625 23 075 10,5 5 1
M10x1 29 920 28 050 24 310
M12 39120 36 675 31785
M12x1,5 40 880 38 325 33215 15,5 2,3 1,6
M12x1,25 42 720 40 050 34710
M14 53 360 50 025 43 355
24 33 23
M14x1,5 58 000 54 375 47 125
M16 72 800 68 250 59 150
32 4,5 3
M16x1,5 77 520 72 675 62 985
M1 2 2 747
8 92 000 86 250 50 42 6 42
M18x1,5 104 000 97 500 84 500
M20 117 600 110 250 95 550
54 7.5 5.3
M20x1,5 130 400 122 250 105 950
M22 145 600 136 500 118 300
68 9,5 6.5
M22x1,5 160 000 150 000 130 000
M24 169 600 159 000 137 800
80 11,5 8
M24x2 184 000 172 500 149 500
M27 220 000 206 250 178 750
94 13,5 10
M27x2 238 400 223 500 193 700
M30 269 600 252 750 219 050
108 16 12
M30x2 298 400 279 750 242 450
M33 332 800 312 000 270 400
122 18 14
M33x2 365600 342 750 297 050
M 2 7 1
36 392°000 367 500 318 500 136 21 16
M36x3 415 200 389 250 337 350
M39 468 800 439500 380 900
150 23 18
M39x3 494 400 463 500 401 700

NOTE The evaluation of results from the prevailing torque test by statistical process control methods (SPC) has no statistical relevance.

a The clamp force for property class 8 nuts is equal to 80 % of the proof load of property class 8.8 bolts. Proof loads for bolts are given in ISO 898-1.

b See Annex B.

¢ The value of the upper limit of the clamp force is equal to 75 % of the proof load, see Annex B.

d The value of the lower limit of the clamp force is equal to 65 % of the proof load, see Annex B.

e The prevailing torques for first assembly apply for all metal type nuts only. For prevailing torque non-metallic insert type nuts, the maximum torques

shall be 50 % of the values.

f Values in this table are required for testing performed under laboratory acceptance test conditions. Utilization of this type of fastener is application
dependent and performance for parts may vary in normal use. It is recommended that additional testing of complete joints, using production components,
be performed when there are questions of product performance.
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Table 6 — Test clamp force and prevailing torques for prevailing torque type nuts of property class 9

Clamp force for evaluation
of total friction coefficient

Prevailing torque

Test clamp force N-m
Thread
F a
80 Lo L.
dpP Upper limit Lower limit
N 1st installation 1st removal 5th removal
c d
F7s5 Fes o ¢ ¢
TFv,max TFd,min TFd,min
N N
M3 2616 2 453 2126 0,43 0,12 0,08
M4 4 568 4283 3712 09 018 0,12
M5 7 384 6 923 6 000 1,6 0,29 0,2
M6 10 480 9 825 8 515 3 0,45 0,3
M7 15 040 14 100 12 220 4,5 0,65 0,45
M8 19 040 17 850 15470
6 0,85 0,6
M8x1 20 400 19125 16 575
M10 30 160 28 275 24 505
M10x1,25 31 840 29 850 25 870 10,5 1,5 1
M10x1 33 520 31425 27 235
M12 43 840 41100 35620
M12x1,5 45 840 42 975 37 245 15,5 2,3 1,6
M12x1,25 47 920 44 925 38 935
M14 59 840 56 100 48 620
24 3,3 2,3
M14x1,5 64 960 60 900 52:780
M16 81 600 76 500 66 300
32 4.5 3
M16x1,5 87 200 81 750 70 850
NOTE The evaluation of results from the prevailing torque test by statistical process control methods (SPC) has no statistical relevande.
a Tlhe clamp force for property class 9 nuts is equal {680 % of the proof load of property class 9.8 bolts. Proof loads for bolts are givgn in ISO 898-1.
b Yee Annex B.

C

he value of the upper limit of the clamp,force is equal to 75 % of the proof load, see Annex B.

d he value of the lower limit of the_clamp force is equal to 65 % of the proof load, see Annex B.

e he prevailing torques for first assembly apply for all metal type nuts only. For prevailing torque non-metallic insert type nuts, the]

shall bg 50 % of the values.

f alues in this tablecare réquired for testing performed under laboratory acceptance test conditions. Utilization of this type of fas
dependent and perform@nce for parts may vary in normal use. It is recommended that additional testing of complete joints, using prody
be perf¢rmed when thereiare questions of product performance.

maximum torques

ener is application
ction components,
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Table 7 — Test clamp force and prevailing torques for prevailing torque type nuts of property class 10

Clamp force for evaluation .
of total friction coefficient Prevailing torque
Test clamp force b N-m
Thread Foa Hiot
dpr 80 Upper limit Lower limit . .
N g 1st installation 1st removal 5th removal
Frs® F
’7\15 ils TFv,maxe TFd,min TFd,min
M3 3344 3135 2717 0,6 0,15 0,1
M4 5832 5468 4739 1,2 0,22 0,15
M5 9440 8 850 7670 2,1 0,35 0,24
M6 13 360 12 525 10 855 4 0,55 04
M7 19 200 18 000 15 600 6 0,85 0,6
M8 24 320 22 800 19 760 8 115 0.8
M8x1 26 000 24 375 21125 ’ ’
M10 38 480 36 075 31 265
M10x1,25 40 640 38 100 33020 14 2 1,4
M10x1 42 800 40 125 34 775
M12 56 000 52 500 45 500
M12x1,5 58 480 54 825 47 515 21 3,1 2,1
M12v1,25 61120 57 300 49 660
M14 76 400 71625 62 075 3 44 3
M14x1,5 83 200 78 000 67 600 '
M16 104 000 97 500 84 500 42 6 49
M16x1,5 111 200 104 250 90 350 ‘
M18 127 200 119 250 103 350 56 8 55
M18x1,5 143 200 134 250 116 350 '
M20 162 400 152 250 131950 72 105 -
M20x1,5 180 800 169 500 446 900 '
M22 201 600 189 000 163 800 90 13 9
M22x1,5 220 800 207 000 179 400
M24 234 4
34 400 219750 190 450 106 15 10,5
M24x2 255 200 239 250 207 350
M27 4
304 800 285750 247 650 123 17 12
M27x2 329 600 309 000 267 800
M30 372 800 349 500 302 900
140 19 14
M30x2 412 000 386 250 334 750
M33 460 800 432 000 374 400
160 21,5 15,5
M33x2 505 600 474 000 410 800
M
36 542,400 508 500 440 700 180 24 17,5
M36x3 574 400 538 500 466 700
M39 848 000 807 500 526 500
200 26,5 19,5
M39x3 684 000 641 250 555 750

NOTE The evaluation of results from the prevailing torque test by statistical process control methods (SPC) has no statistical relevance.

a The clamp force for property class 10 nuts is equal to 80 % of the proof load of property class 10.9 bolts. Proof loads for bolts are given in ISO 898-1.

b See Annex B.

¢ The value of the upper limit of the clamp force is equal to 75 % of the proof load, see Annex B.

d The value of the lower limit of the clamp force is equal to 65 % of the proof load, see Annex B.

e The prevailing torques for first assembly apply for all metal type nuts only. For prevailing torque non-metallic insert type nuts, the maximum torques

shall be 50 % of the values.

f Values in this table are required for testing performed under laboratory acceptance test conditions. Utilization of this type of fastener is application
dependent and performance for parts may vary in normal use. It is recommended that additional testing of complete joints, using production components,
be performed when there are questions of product performance.
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Table 8 — Test clamp force and prevailing torques for prevailing torque type nuts of property class 12

Clamp force for evaluation
of total friction coefficient

Prevailing torque

Test clamp force b N-m
Thread Foa Hiot
dPpP 80 Upper limit Lower limit . .
N 1st installation 1st removal 5th removal
Frs® Feg®
N N TFv,maxe TFd,min TFd,min
M3 3904 3 660 3172 0,6 0,15 0,1
M4 6816 6 390 5538 1,2 0,22 0,15
M5 11 040 10 350 8970 2,1 0,35 0,24
M6 15600 14 625 12 675 4 0,55 0,4
M7 22 400 21 000 18 200 6 0,85 0,6
M8 28 400 26 625 23 075
8 15 0,8
M8x1 30 400 28 500 24 700
M10 45 040 42 225 36 595
M10x1,25 47 520 44 550 38610 14 2 1,4
M10x1 50 160 47 025 40 755
M12 65 440 61 350 53170
M12x1,5 68 400 64 125 55 575 241 3.1 2,1
M12x1,25 71440 66 975 58 045
M14 89 600 84 000 72 800
31 4.4 3
M14x1,5 96 800 90 750 78 650
M1 121 114
6 600 000 98 800 42 6 42
M16x1,5 129 600 121 500 105 300
M18 148 800 139 500 120,900
56 8 5,5
M18x1,5 168 000 157 500 136 500
M20 190 400 178 500 154 700
72 10,5 7
M20x1,5 211 200 198 000 171 600
M22 235 200 220 500 191 100 9 13 9
M22x1,5 258 400 242 250 209 950
M24 273 600 256500 222 300
106 15 10,5
M24x2 297 600 279 000 241 800
M27 7 289 2
356 000 333 750 89 250 123 17 12
M27x2 384 800 360 750 312 650
M30 435 200 408 000 353 600
140 19 14
M30x2 481600 451 500 391 300
M33 538400 504 750 374 400
160 21,5 15,5
M33x2 590 400 553 500 479 700
M 4 14
36 633 600 594 000 514 800 180 o4 175
M36x3 671 200 629 250 545 350
M39 757 800 740 280 815 EEN
200 26,5 19,5
M39x3 799 200 749 250 649 350
NOTE The evaluation of results from the prevailing torque test by statistical process control methods (SPC) has no statistical relevance.

a
b
c
d

e

f

See Annex B.

The value of the upper limit of the clamp force is equal to 75 % of the proof load, see Annex B.

The value of the lower limit of the clamp force is equal to 65 % of the proof load, see Annex B.

The clamp force for property class 12 nuts is equal to 80 % of the proof load of property class 12.9 bolts. Proof loads for bolts are given in ISO 898-1.

The prevailing torques for first assembly apply for all metal type nuts only. For prevailing torque non-metallic insert type nuts, the maximum torques
shall be 50 % of the values.

Values in this table are required for testing performed under laboratory acceptance test conditions. Utilization of this type of fastener is application
dependent and performance for parts may vary in normal use. It is recommended that additional testing of complete joints, using production components,
be performed when there are questions of product performance.
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9 Testm

9.1 Gener

ethod

al

The nuts shall be tested as received.

9.2 Proof load test

The proof load test shall be carried out according to ISO 898-2 or 1SO 898-6. Additionally, the following

applies.

The nut to be tested shall be assembled on a test bolt (see 9.3) or on a hardened steel mandrg]. The

maximum prgvailing torque to assemble the nut through 360° rotation shall be recorded after the)fifst full

thread has ppssed through the prevailing torque feature and assembly continues until three)full threads

protrude through the nut. For referee test purposes, a hardened steel mandrel shall be usédfor preyailing

torque non-mgtallic insert type nuts and a test bolt shall be used for prevailing torque all metal type nuts. The

maximum prgvailing torque occurring during the assembly of the nut on the test bolt‘or'mandrel shall be

recorded aftef the first full form thread has passed through the prevailing torque featuré.

A load equal o the specified proof load for the nut, as specified in 1ISO 898-2 or-}SO 898-6, shall be applied

through the tgst bolt or mandrel against the nut-bearing surface in an axial diréction and shall be held fof 15 s.

The nut shall fesist this load without thread stripping or rupture. The proof load test is decisive.

The maximun prevailing torque occurring during disassembly of the nut after a half-turn to full disengagement

measured with the nut in motion shall not exceed the recorded maximum prevailing torque during assembly.

9.3 Prevailing torque test

9.3.1 General

The purpose ¢f this test method is to obtain simultafeously on the prevailing torque type nuts:

a) the perfofmance properties (prevailing terques developed by the nut);

b) the torqug/clamp force properties tested according to ISO 16047, when agreed between the manufgcturer
and the gurchaser.

9.3.2 Test gpparatus

For test appafatus, see 1ISO.16047.

For the test s¢tup, see-Figure 1. Test apparatus shall not generate clamp force during prevailing torque festing.

12
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Key
1 te

te

A~ 0N

lo

d, diameter of the hole of the fixture

a8  Tdst-bearing plate or test washer and bolt head.shall be fixed by suitable means to prevent rotatid
aligned.

b d4

c 4f

9.3.3

For te]
be in
washd

be us¢d only-once.

nut to be tested

$d, b

A
Y

t-bearing plate/washer

t bolt/screw
d cell

shall be in accordance with ISO 273:1979; fine series.
o 7 pitches.
Figure 1 — Test setup and nut when seated
Test parts

st bolts/screwsand test plate/washer, see ISO 16047. The test bolt and test washer surfa
hccordance with 1SO 16047, plain surface uncoated and degreased, unless otherwise ag
r shall be af type HH, unless otherwise agreed. With the exception of the test mandrel, t

n and shall be

ice finish shall
eed. The test
bst parts shall
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2008 — Al rights reserved

13


https://standardsiso.com/api/?name=993f2342dca3e9e34171b5d3ac202854

ISO 2320:2008(E)

The property class of the test bolt/screw shall be chosen according to Table 9.

Table 9 — Property classes for the test bolt/screw

Nut to be tested Corresponding test bolt/screw
Property class
04 >8.8
5 >8.8
05 >10.9
[§] >38.6
8 >8.8
9 =>9.8
10 >10.9
12 12.9
9.3.4 Test grocedure

This test can
like torque wr!

In case of dis
Torque/clamp

The test bolt
feature of the

The nut to b
engaged. The
for tightening

The starting g
Figure 2).

The rotation s
Fgq are given

NOTE The

The seating p

be realized automatically on an appropriate testing device ormanually with adequate hang
enches and load cells, see 9.3.2.

pute, the automatic mode applies.

force testing conditions are specified in ISO 16047.

screw is placed in the testing device such that the protrusion through the prevailing
nut after seating is according to Figure 1.

end of the test bolt/screw shall not protrude through the nut before testing. The threaded
shall be four to seven pitchessaccording to Figure 1.

oint of the installation phase corresponds to the start-up of the tightening device (see poi
hall be continugus-and uniform from point 1 until the test clamp force, Fyg, is reached. Valy
in Tables 1 tg 8."Torque at clamp force F;5 shall be recorded and evaluated.

 Fg, value\provides the shut-down signal for the test device to ensure precise evaluation at F;.

oint (see point 2 in Figure 2) shall be determined. Between point 1 and point 2, the prevail

| tools

orque

e tested is engaged by hand on"the bolt/screw thread until the prevailing torque feafure is

ength

nt1in

es for

ng-on

torque, Tg, mix

—shall be measured (QPP Tables 1 to 8)

The nut is then rotated off by the application of a reverse torque until the clamp force in the test bolt/screw is
reduced to zero (see point 3 in Figure 2). The prevailing-off torque, Tgy iy, occurring while the nut is rotated
through the next 360° of rotation (see point 4 in Figure 2) shall be measured (see Tables 1 to 8). Point 4
corresponds to the angular position of point 3 minus 360°.

The nut is then disassembled until the initial angular position has reached the starting point (see point 1).

During the removal of the nut, the rotating shall be continuous and uniform from the test clamp force, Fgg, to
point 1.

After the complete removal of the nut, the nut and bolt threads shall not be damaged. In case of dispute, the
test bolt shall accept the appropriate ring gauge.
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For determination of the values for the 5th removal, the above procedure will be performed four more times
between point 1 and point 2 only.

During the 5th removal, the prevailing-off torque occurring while the nut is being rotated through the first 360°
shall be measured. This torque shall be equal to, or higher than, the 5th removal prevailing torque value as
specified in Tables 1 to 8.

A

T80

Y

Key
F clpmp force 1 point where prevailing-on torque occurs first and measurement of 7, starts
T torque 2 seating point, end of measurement of 7,
6 angle 3 no contact with the test plate/ washer, beginning of measurement of 7,
4  end of measurement of 7,

Figure 2 — Torque/clamp force/angle curve

© 1SO 2008 — All rights reserved 15


https://standardsiso.com/api/?name=993f2342dca3e9e34171b5d3ac202854

