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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 Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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INTERNATIONAL STANDARD

ISO 2320:2015(E)

Fasteners — Prevailing torque steel nuts — Functional
properties

1 Scope

This Internatlonal Standard spec1f1es the functional propertles for prevallmg torque steel nuts when

[t app

— W

|
<

— with thread tolerances in accordance with ISO 965-2;

— with mechanical properties in accordance with ISO 898:2;

Prevg
NOTE

NOTE
applic

NOTE
in app

WAR
prop
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The f
and
undat

[SO 2

dre indispensable for its application. For dated references, only the edition cited

est method to
hme time.

ies to prevailing torque all metal type nuts and prevailing torque non-metallid inserf type nuts:

ith triangular ISO thread in accordance with ISO 68-1;
ith diameter/pitch combination in accordance with ISO 261 and ISO(262;

ith coarse pitch thread M5 to M39 or with fine pitch thread M8 & I*to M39 x 3;

1  Actual prevailing torques in practical applicationi can vary.
ptions ranging from -50 °C to +150 °C.

3 Non-metallic insert type nuts conforming to the requirements of this International Stan
lications ranging from -50 °C to +120,°C.

erties (torque/clamp force and prevailing torque properties), see Annex A.

ormative references

ed referénces, the latest edition of the referenced document (including any amendmg

3, Fasteners — Clearance holes for bolts and screws

iling torque values specified in this standard are based on laboratory test conditiong.

2 All metal type nuts conforming to the\requirements of this International Standar¢l are used in

dard are used

NING — Temperatures outside the ambient temperature range can influence thie functional

llowing referenced documents, in whole or in part, are normatively referenced in this document

applies. For
ents) applies.

DO g D £ 7

ISO 8

JO™L, lVlellulllLb“ pPTroptert blC.) Uj ju.)LCIlCI.) luuuc Uj cur UUIl .)LCC[ ullu MUU_)/ OLCC! T Uurt 1.

and studs with specified property classes — Coarse thread and fine pitch thread

Bolts, screws

[SO 898-2, Mechanical properties of fasteners made of carbon steel and alloy steel — Part 2: Nuts with
specified property classes — Coarse thread and 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 16047:2005, Fasteners — Torque/clamp force testing

3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 16047 and the following apply.
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3.1

prevailing torque nut
nut which is not free-running on a mating thread by virtue of a self-contained prevailing torque feature,
and which provides 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 mating externally threaded component and without clamp force

3.3

prevailing-on torque

torque to ro
the nutisin

3.4

prevailing-g
torque to ro
rotation of tk

3.5
prevailing t
nut which h

characteristics from a controlled distortion of the nut thread and/or body)and/or from metallic ing

3.6

prevailing t
nut which h
insert(s) of n

3.7
seating poirn
pointin the {

4 Symbo

For the purp
in ISO 16047

D nomin
dy

Fp  proofl

i:otion and without clamp force

diametler of the holéefthe fixture, in millimetre

ff torque
fate after backing off the nut until the removal of the clamp force in the following
e nut

prque all metal type nut
hs a one piece or a multiple piece metal construction and{derives its prevailing t

brque non-metallic insert type nut
hs a multiple piece construction and derives its\prevailing torque characteristics
pn-metallic material retained in the nut

t
ightening process where clamp forceffirst appears

s

bse of this International/Standard, the following symbols apply together with those d¢

] diameter, in millimetre

pbad, in_ newton

Fes

lower lrad limit for the evaluation of the coefficient of total friction at 65 % of Fp, in newton

while

360°

prque

ert(s)

from

pfined

F7s

Fgo

T7s

upper load limit for the evaluation of the coefficient of total friction at 75 % of Fp, in newton
test clamp force (shut-down force for the tightening process) at 80 % of Fp, in newton

pitch of the thread, in millimetre

prevailing-on torque, in newton metre

prevailing-off torque, in newton metre

lower torque limit for the evaluation of the coefficient of total friction at Fg5, in newton metre

upper torque limit for the evaluation of the coefficient of total friction at Fys5, in newton metre
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Tgo testtorque corresponding to 80 % of the proofload, in newton metre (see Tables 1 to 7)
Utot coefficient of total friction
5 Thread

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

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

1

b)

6

At th
funct

7

The npechanical properties of prevailing torque nuts shall*cenform to ISO 898-2.

With

8 H

The
The
Ford

For i

other

Prevg

take i

By re

nuts 4

= =h

Lubrication

Mechanical properties of prevailing torque nuts

r prevailing torque all metal type nuts, the GO gauge shall be suitable for free\ins
and) to one pitch at least.

e option of the manufacturer, a lubricant may be applied to the @manufacturing lof
onal requirements.

regard to proofload, the test method specified in'9.2 shall apply.

nctional requirements for prevailing torque properties
evailing-on torque shall not exceed-the value specified for the applicable nut in Tabl
evailing-off torque shall exceed-the value specified for the applicable nut in Tables 1

blivery inspection, the firstinstallation/removal test applies, unless otherwise agree

wise agreed.

iling torque perfermance decreases as a function of the number of reuses; the co
Into consideration the consequences of the decreased performance before any reuse

uest of\the customer, a temperature influence test for prevailing torque non-metall
s spegified in Annex A may be carried out.

tallation (by

to fulfil the

nitial type testing and-in case of dispute, a 5th removal test shall also be applied unless

hsumer shall
f the nut.

c insert type
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Table 1 — Test clamp force and prevailing torques for prevailing torque nuts of property class 04

Clamp force for evaluation Prevailing torque
of total friction coefficient N gtorq
Thread Lot m
D Test clamp
Dxp force Upper limit Lower lelt 1stinstallation 1stremoval 5th removal
Fgod Fys¢ Fes T e Trg Trg
N N N Fv,max Fd,min Fd,min
M5 4320 4050 3510 1,6 0,29 0,2
M6 6112 5730 4966 3 0,45 0,3
M7 8800 8250 7 150 4,5 0,65 0,45
M8 426 10425 9-935-
6 0,85 %S
M8x1 11920 11175 9 685 N
M10 17 600 16 500 14300 (1/
M10x1,25 18 640 17 475 15 145 10,5 1,5 (.19 ‘ 1
M10x1 19 600 18 375 15925 (\03
M12 25600 24000 20800 O v
M12x1,5 26800 25125 21775 15,5 \29 1,6
M12x1,25 28000 26 250 22750 cﬁ)\
M14 34960 32775 28405 <<
24 <> 3,3 2,3
M14x1,5 38000 35625 30875 Q
M16 47 760 44775 38805 0\\
YA 45 3
M16x1,5 50800 47 625 41275 Q;
)
M18 58400 54750 47 450 \,\
$ 42 6 4,2
M18x1,5 65360 61275 53105 10
A\
M20 74 480 69 825 60515 \\\ s s :
e 4 7, )3
M20x1,5 82720 77 550 67 210 \Y
M22 92 080 86 325 7{
N 68 9,5 6,5
M22x1,5 101 200 94 875 (8.1225
M24 107 280 100 575 "87 165
C) 80 11,5 8
M24x2 116 720 109 425 ~ 94 835
M27 139520 130 8P-D\U 113 360
94 13,5 10
M27x2 150 800 1{@‘3 122 525
A
M30 170 560 /\%3900 138 580
\V 108 16 12
M30x2 188800 Q~ 177 000 153400
M33 210 960('\\{>~ 197 775 171 405
N4 122 18 14
M33x2 231 3@ 216900 187 980
S
M36 24&‘(0‘0 232875 201825
G 136 21 16
M36x3 QZ 960 246525 213 655
M39 296 720 278175 241085
150 23 18
M39x3 313120 293550 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 proofload of property class 04 specified in ISO 898-2
for nuts with 5 mm < D < 39 mm.

b See Annex B.
¢ The value of the upper limit of the clamp force is equal to 75 % of the proofload, see Annex B.
d  The value of the lower limit of the clamp force is equal to 65 % of the proofload, see Annex B.

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

4 © IS0 2015 - All rights reserved
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Table 2 — Test clamp force and prevailing torques for prevailing torque nuts of property class 05

Clamp force for evaluation Prevailing torque
Test clam of total friction coefficient N gtorq
Thread p b m
D force Heot
Fgo2 - L
Dxp N Upp;r lclmlt Low;r lelt 1stinstallation 1stremoval 5th removal
;\15 ?\15 TFv,maxe TFd,min TFd,min
M5 5680 5325 4615 2,1 0,35 0,24
M6 8000 7500 6500 4 0,55 0,4
M7 11600 10875 9425 6 0,85 0,6
M8 +4-64-6 13725 +4-895
8 1,15 Q 0,8
M8x1 15680 14 700 12 740 N
M10 23200 21750 18 850 (19
M10x1|25 24 480 22950 19 890 14 (19 ‘ 1,4
M10x1 25760 24150 20930 (\(b
M12 33760 31650 27 430 () v
M12x1}5 35200 33000 28600 21 \% 3,1 2,1
M12x1}25 36800 34500 29900 cﬁ)\
M14 46 000 43125 37 375 <§
Q 1 4,4 3
M14x1|5 50000 46 875 40 625 Q
M16 62800 58875 51025 ‘\\
& 42 6 4,2
M16x1|5 66 800 62 625 54 275 Q;
)
M18 76 800 72000 62 405\,\
3 56 8 5,5
M18x1|5 86 000 80625 .@5
M20 98 000 91875 A>9 625
0 72 10,5 7
M20x1}5 108 800 102 000 . *>7 88400
M22 121 200 113 625 \‘\0 98 475
N 90 13 9
M22x1}5 133 200 124 87SU 108 225
M24 141 200 13;&75’ 114 725
@4\ 106 15 10,5
M24x2] 153600 ~ 000 124 800
M27 183 600 V172 125 149 175
123 17 12
M27x2 198 400 \O 186 000 161 200
M30 224 éyJ.@\ 210 375 182 325
140 19 14
M30x2] 2@6 232875 201 825
M33 600 260 250 225550 s .
160 21, 15,
M33x2) ‘$v304 400 285375 247 325
M36 & 326 800 306375 265525
("O 180 24 17,5
M36x 346000 324 375 281125
M39 390400 366 000 317 200
200 26,5 19,5
M39x3 412000 386 250 334750

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 05 nuts is equal to 80 % of the proof load of property class 05 specified in ISO 898-2
for nuts with 5 mm < D < 39 mm.

b See AnnexB.
¢ 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 proofload, see Annex B.

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

© IS0 2015 - All rights reserved 5


https://standardsiso.com/api/?name=e9049a225168f6ef105e4d5757b341b4

ISO 2320:2015(E)

Table 3 — Test clamp force and prevailing torques for prevailing torque nuts of property class 5

Clamp force for evaluation Prevailing torque
Test clam of total friction coefficient N gtorq
Thread P b m
D force Hrot
Fgod L L
Dxp N Upper limit Lower L"mt 1stinstallation 1stremoval 5thremoval
Fysc Fes T e T ; T i
N N Fv,max Fd,min Fd,min
M5 4320 4050 3510 1,6 0,29 0,2
M6 6112 5730 4966 3 0,45 0,3
M7 8800 8 250 7 150 4,5 0,65 0,45
M8 H125 +o-425 9035
6 0,85 9:3
M8x1 11920 11175 9685 N
M10 17 600 16 500 14 300
M10x1,25 18 640 17 475 15 145 10,5 1,5 (ISB 1
M10x1 19 600 18375 15925 a
M12 25600 24000 20800 O v
M12x1,5 26 800 25125 21775 15,5 \%,3 1,6
M12x1,25 28000 26 250 22750 (s)\
M14 34960 32775 28405 <<
24 Q 3,3 2,3
M14x1,5 38000 35625 30875 Q
M16 47 760 44775 38805 \$\
Q 45 3
M16x1,5 50800 47 625 41275 Q;
A)
M18 58400 54 750 47 450 \,\
Q 42 6 4,2
M18x1,5 65 680 61575 53365 |
\';
M20 74 480 69 825 60 5154
® 54 7,5 53
M20x1,5 82400 77 250 6?5&)’
5N
M22 92000 86 250 N (7}750
AN\
N 68 9,5 6,5
M22x1,5 100800 94 500 U 81900
M24 107 200 100500 Q‘ : 87 100
N 80 11,5 8
M24x2 116 800 109 50}10 94900
M27 113600 10p£@r) 92 300
94 13,5 10
M27x2 123200 \621%500 100 100
Y
M30 139200 /\%130 500 113100 108 16 -
M30x2 153600 2y 144 000 124800
M33 172 00@‘\\?~ 161 250 139 750
\"4 122 18 14
M33x2 18‘8\ 177 000 153400
M36 'ﬁQﬁOO 189 750 164 450
G 136 21 16
M36x3 QM 400 201000 174200
M39 242 400 227 250 196 950
150 23 18
M39x3 255200 239250 207 350

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 5 nuts is equal to 80 % of the proofload of property class 5.8 specified in ISO 898-1
for bolts

b See Annex B.
¢ The value of the upper limit of the clamp force is equal to 75 % of the proofload, see Annex B.
d  The value of the lower limit of the clamp force is equal to 65 % of the proofload, see Annex B.

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

6 © IS0 2015 - All rights reserved
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Table 4 — Test clamp force and prevailing torques for prevailing torque nuts of property class 6

Clamp force for evaluation Prevailing torque
of total friction coefficient N gtorq
Thread Test clamp force UtotD m
D F80a - - = -
Dxp N Upp;r lclmlt Loerr lelt 1stinstallation 1stremoval 5thremoval
7N5 ?\IS TFv,maxe TFd,min TFd,min
M5 5000 4688 4063 1,6 0,29 0,2
M6 7072 6630 5746 3 0,45 0,3
M7 10 160 9525 8255 4,5 0,65 0,45
M8 12566 12675 +o-465
6 0,85 < 0,6
M8x1 13760 12900 11180 N D
M10 20400 19125 16 575 \)
M10x1)25 21520 20175 17 485 10,5 (1/% ‘ 1
M10x1 22720 21300 18 460 (\03
M12 29 680 27 825 24 115 D v
M12x1}5 31040 29100 25220 15,5 \O_) 2,3 1,6
M12x1}25 32400 30375 26 325 cﬁ)\
M14 40480 37950 32890 0<$
3,3 2,3
M14x1|5 44000 41250 35750 Q
M16 55280 51825 44915 h§\
Y 32 4,5 3
M16x1|5 58800 55125 47 775 Q;
A)
M18 67 600 63375 54 923%
X 42 6 4,2
M18x1|5 76 000 71250 6%
M20 86400 81000 &0200 . s s
) 4 7, ,3
M20x1}5 96 000 90000 . \.U 78000
M22 106 400 99750 - Of 86 450
N 68 9,5 6,5
M22x1}5 116 800 109 50&.) 94900
M24 124 000 @250 100 750
\ Y 80 11,5 8
M24x2] 135200 ,.@6 750 109 850
M27 161 600 ,\V 151500 131300
M27x2 174 400 %\J 163 500 141 700 o 135 10
\\
M30 197 6 185 250 160 550 108 1 5
1
M30x2] 2@4 204 750 177 450
M33 (\XZOOO 228750 198 250
"4 122 18 14
M33x2) % 268000 251 250 217 750
kS
M36 &(‘ 287200 269 250 233350
('b 136 21 16
M36x 304 800 285 750 247 650
M39 343200 321750 278850
150 23 18
M39x3 362 400 339750 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 proofload of property class 6.8 specified in ISO 898-1
for bolts.

b See AnnexB.
¢ 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 proofload, see Annex B.

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

© IS0 2015 - All rights reserved 7
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Table 5 — Test clamp force and prevailing torques for prevailing torque nuts of property class 8

Clamp force for evaluation Prevailing torque
of total friction coefficient N gtorq
Thread Test clamp force UtotP m
D Fgoa = = - =
Dxp N Upp;r lclmlt Low;r gmlt 1stinstallation 1stremoval 5th removal
{\15 (l)\ls TFv,maXe TFd,min TFd,min
M5 6 584 6173 5350 1,6 0,29 0,2
M6 9280 8700 7 540 3 0,45 0,3
M7 13 440 12600 10920 4,5 0,65 0,45
M8 +6-960 415906 13786
6 0,85 %
M8x1 18 160 17 025 14 755 N
M10 26960 25275 21905
M10x1,25 28 400 26 625 23075 10,5 1,5 (lfb 1
y
M10x1 29920 28 050 24310 a
M12 39120 36 675 31785 O v
M12x1,5 40880 38325 33215 15,5 \%3 1,6
M12x1,25 42720 40050 34710 5\
M14 53360 50025 43355 4
24 Q N 3,3 2,3
M14x1,5 58000 54 375 47125 Q
M16 72800 68 250 59150 \\
;Q; 4,5 3
M16x1,5 77 520 72 675 62 985 @
N
M18 92000 86 250 74 750 \,\
W\ 42 6 42
M18x1,5 104 000 97 500 84500 | o}i
M20 117 600 110 250 95 550 A\
® 54 7,5 5,3
M20x1,5 130400 122 250 1‘0|5’§§J
M22 145 600 136 500 018300
N 68 9,5 6,5
M22x1,5 160000 150 000 U 130000
M24 169 600 159 000 Q : 137 800
N 80 11,5 8
M24x2 184000 172 sp.oO 149 500
M27 220000 296@333 178 750
94 13,5 10
M27x2 238400 \C%\/SOO 193700
N
M30 269 600 ,\% 252750 219 050
108 16 12
M30x2 298 400 Q.- 279 750 242 450
M33 332 80@'\\?~ 312000 270400
NV 122 18 14
M33x2 365@ 342750 297 050
[
M36 QXSOO 367 500 318500
('b 136 21 16
M36x3 415 200 389 250 337 350
M39 468800 439500 380900
150 23 18
M39x3 494 400 463500 401700

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 specified in ISO 898-1
for bolts.

b See Annex B.
¢ The value of the upper limit of the clamp force is equal to 75 % of the proofload, see Annex B.
d  The value of the lower limit of the clamp force is equal to 65 % of the proofload, see Annex B.

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

8 © IS0 2015 - All rights reserved
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Table 6 — Test clamp force and prevailing torques for prevailing torque nuts of property class 10

for bolts.
b

d

statistical relevance.

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.

Clamp force for evaluation Prevailing torque
of total friction coefficient N gtorq
Thread Test clamp force UtotD m
D F80a - - = -
Dxp N Upp;r lclmlt Loerr lelt 1stinstallation 1stremoval 5thremoval
7N5 ?\IS TFv,maxe TFd,min TFd,min
M5 9440 8850 7 670 2,1 0,35 0,24
M6 13 360 12525 10 855 4 0,55 0,4
M7 19 200 18 000 15600 6 0,85 0,6
M8 24326 22866 +0-766
8 1,15 € 0,8
M8x1 26 000 24375 21125 N
M10 38480 36075 31265 (19
M10x1)25 40 640 38100 33020 14 (19 ‘ 1,4
M10x1 42 800 40125 34775 Ia)
M12 56000 52500 45500 D v
M12x1}5 58480 54 825 47 515 21 \O_) 3,1 2,1
M12x1f25 61120 57 300 49 660 cﬁ)\
M14 76 400 71625 62075 <§
0 4,4 3
M14x1|5 83 200 78000 67 600 Q
M16 104 000 97 500 84 500 (A§\
M 42 6 4,2
M16x1|5 111 200 104 250 90 350
"N
M18 127 200 119 250 103 3
‘ 56 8 5,5
M18x1|5 143 200 134 250 1 0
g
M20 162 400 152 250 §§1 950
0 72 10,5 7
M20x1}5 180 800 169 500 . \. 146 900
M22 201600 189000 - COf 163 800
N 90 13 9
M22x1}5 220800 207 006\.) 179 400
M24 234 400 ; &25() 190 450
@;\ 106 15 10,5
M24x2 255200 ~ 9250 207 350
M27 304 800 ,\V 285 750 247 650
J 123 17 12
M27x2 329 600 \\% 309000 267 800
M30 3728 349 500 302900 140 9 L
4 1 4
M30x2 4@({ 386 250 334750
M33 (\&6800 432000 374 400
G 160 21,5 15,5
M33x2 % 505600 474 000 410 800
kS
M36 &(‘ 542 400 508500 440700
(',;) 180 24 17,5
M36x 574 400 538 500 466 700
M39 648 000 607 500 526 500
200 26,5 19,5
M39x3 684000 641250 555750
NOTE The evaluation of results from the prevailing torque test by statistical process control methods (SPC) has no

a  The clamp force for property class 10 nuts is equal to 80 % of the proofload of property class 10.9 specified in ISO 898-1

e The values of prevailing torque for first assembly apply for all metal type nuts only. For prevailing torque non-metallic
insert type nuts, the maximum prevailing torques shall be 50 % of the values.
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Table 7 — Test clamp force and prevailing torques for prevailing torque nuts of
property class 12

Clamp force for evaluation Prevailing torque
of total friction coefficient N gtorq
Thread Test clamp force Utot? m
D Fgoa - - . .
Dxp N Upper limit Lower limit 1stinstallation 1stremoval 5th removal
F7s¢ Fesd T o Ten Ten o
Fv,max Fd,min Fd,min
N N
M5 11 040 10 350 8970 2,1 0,35 0,24
M6 15600 14 625 12 675 4 0,55 0,4
M7 22400 21000 18200 6 0.85 0.6
M8 28400 26 625 23075
8 1,15 0,8
M8x1 30400 28500 24700
M10 45040 42225 36 595
M10x1,25 47520 44550 38610 14 2 1,4
M10x1 50160 47 025 40755
M12 65440 61350 53170
M12x1,5 68400 64125 55575 21 3,1 2,1
M12x1,25 71440 66975 58 045
M14 89600 84000 72800
31 4,4 3
M14x1,5 96 800 90 750 78 650
M16 121 600 114 000 98 800
42 6 4,2
M16x1,5 129 600 121500 105300
M18 148 800 139500 120900
56 8 5,5
M18x1,5 168 000 157 500 136 500
M20 190 400 178 500 154700
72 10,5 7
M20x1,5 211200 198 000 171 600
M22 235200 220500 191 100
90 13 9
M22x1,5 258400 242 250 209 950
M24 273 600 256 500, 222300
106 15 10,5}
M24x2 297 600 279 000 241 800
M27 356 000 3337750 289 250
123 17 12
M27x2 384800 360 750 312 650
M30 435200 408000 353600
140 19 14
M30x2 481 600 451500 391300
M33 538400 504 750 374 400
160 21,5 15,5
M33x2 590400 553500 479700
M36 633 600 594 000 514 800
180 2% 17,5
M36x3 671 200 629 250 545 350
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 12 nuts is equal to 80 % of the proofload of property class 12.9 specified in ISO 898-1
for bolts.

b See Annex B.
¢ The value of the upper limit of the clamp force is equal to 75 % of the proofload, see Annex B.
d  The value of the lower limit of the clamp force is equal to 65 % of the proofload, see Annex B.

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

10 © IS0 2015 - All rights reserved


https://standardsiso.com/api/?name=e9049a225168f6ef105e4d5757b341b4

ISO 2320:2015(E)

Table 7 (continued)
Clamp force for evaluation Prevailing torque
of total friction coefficient N gtorq
Thread Test clamp force UtotD m
D Fgoa - - = =
Dxp N Upp;r lclmlt Low;r Lm"t 1stinstallation 1stremoval 5th removal
7N5 ?\? TFv,maxe TFd,min TFd,min
M39 757 600 710 250 615550
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  The clamp force for property class 12 nuts is equal to 80 % of the proofload of property class 12.9 spe¢ifiled in ISO 898-1

for bolts.

b Sde AnnexB.

¢ The value of the upper limit of the clamp force is equal to 75 % of the proofload, see Annex'B,
d  The value of the lower limit of the clamp force is equal to 65 % of the proofload, see Annéx B.

e The values of prevailing torque for first assembly apply for all metal type nuts only..Fer prevailing torq
insert|type nuts, the maximum prevailing torques shall be 50 % of the values.

e non-metallic

9 Test method

9.1 |General

The njuts shall be tested as received.

9.2 |Proofload test

The proofload test shall be carried out in adcordance with ISO 898-2. Additionally, the follo

wing applies.

The rjut to be tested shall be assembled on a test bolt (see 9.3) or on a hardened steel nandrel. The

maximum prevailing torque to assemble the nut through 360° rotation shall be recorded 3
full thread has passed through-the prevailing torque feature and assembly continues ur
threafs protrude through the nut. For referee test purposes, a hardened steel mandrel §
for prjevailing torque non-metallic insert type nuts and a test bolt shall be used for prev

(fter the first
til three full
hall be used
hiling torque

all metal type nuts. TheCmaximum prevailing torque occurring during the assembly of the nut on the

It or mandrel shall be recorded after the first full form thread has passed through t
e feature.

test b

he prevailing

equal tothe specified proof load for the nut, as specified in ISO 898-2, shall be applied through the

15s. The nut
cceptance.

disengagement measured with the nut in motion shall not exceed the recorded maximu
torque during assembly.

NOTE Any nut used in the prevailing torque test (see 9.3) may be used for the proof load test,
nut threads are not damaged.

9.3 Prevailing torque test

9.3.1 General
The purpose of this test method is to obtain simultaneously on the prevailing torque nuts:

a) the functional properties (prevailing torques developed by the nut);

© ISO 2015 - All rights reserved
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b) the torque/clamp force properties tested in accordance with [SO 16047.

9.3.2 Test apparatus

For test apparatus, see ISO 16047. In addition, the accuracy of prevailing torque measurement shall
be + 5 % of the value measured.

For the test setup, see Figure 1. Test apparatus shall not generate clamp force during prevailing
torque testing.

2

1\\\(IJ:“’IIFI /I'
%N

|
|
I
|
I
dy b
I
|
|

7
=

3 A
Key
test-bearing plate/washer
nut to b¢ tested
test bol{/screw with thread tolerance class 6g
test fixtfire including load cell
dg diametjt of the hole of thetest fixture
a Test beqring plate or testwasher and bolt head shall be fixed by suitable means to prevent rotation anf shall
be aligngd.
b dy4 shall pe in accordance with ISO 273, fine series.

c 3 to 5 piftches!

Figure 1 — Test setup and nut when seated

9.3.3 Test parts

For reference bolt/screw and reference test bearing plate/test washer, see ISO 16047. The reference
test bearing plate/test washer shall be of type HH, unless otherwise agreed. With the exception of the
test mandrel, reference parts shall be used only once.

In case of dispute, the surface condition of the reference test bolt/screw and test bearing plate/washer
shall be in accordance with ISO 16047, i.e. plain surface, uncoated and degreased, unless otherwise agreed.

The property class of the test bolt/screw shall be chosen in accordance with Table 8.

Any nut used in the proofload test (see 9.2) shall not be used for the prevailing torque test.
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Table 8 — Property classes for the test bolt/screw

9.3.4

9.3.4

This
hand

In cag
Torqy
The

The
in cor
testin

The s
point

The r
Value

NOTE

The {
preva

TFv,m

The 1

torq:\[‘ feature of the nut after seating is in accordaiice with Figure 1.

Nut to be tested | Corresponding test bolt/screw
Property class
04 >8.8
5 >8.8
05 =109
> 8.8
> 8.8
10 2109
12 129

Test procedure

1 Firstremoval test

est can be realized automatically on an appropriate testing dévice or manually w|
tools like torque wrenches and load cells, see 9.3.2.

e of dispute, the automatic mode applies.

e/clamp force testing conditions are specified in ISO<16047.

ith adequate

est bolt/screw is placed in the testing device 'such that the protrusion through the prevailing

t to be tested is engaged by hand on the bolt/screw thread until the prevailing tord
tact with the bolt/screw. The end of the‘test bolt/screw shall not protrude through t
g. The threaded length for tightening'shall be three to five pitches in accordance wit

tarting point of the installation phase corresponds to the start-up of the tightenin
1in Figure 2).

ptation shall be continlous and uniform from point 1 until the test clamp force, Fg
5 for Fgo are specified in Tables 1 to 7. Torque at clamp force Fys shall be recorded an

The Fgo valué-provides the shut-down signal for the test device to ensure precise evalus

eating point{(see point 3 in Figure 2) shall be determined. Between point 1 and
iling-ontorque, Trymax, (See point 2 in Figure 2) shall be measured. It shall not exce
L« specified in Tables 1 to 7.

ut.is then rotated off by the appllcatlon of a reverse torque until the clamp forg

ue feature is
he nut before

h Figure 1.

b device (see

h, is reached.
d evaluated.

tion at F7s.

point 3, the
bd the values

e in the test

Ao gapra (o naint 4 1 Dionn Tl ozl s g A 4+ o

bolt/d

adiicnd +
\41 \,VV lO 1\.uu\.\.u LU LCT'U Ls)\—\' l.lUlllL Y lll l 1Eu1u Ln) I'TIC TITAATITITUTIT l_u\.vouuus UIll LUT

que, TFd,max

occurring while the nut is rotated through the next 360° of rotation (see point 5 in Figure 2) shall be
measured. This torque shall be equal to, or higher than, the 1stremoval prevailing torque value, Trd,min,
specified in Tables 1 to 7. Point 6 corresponds to the angular position of point 4 minus 360°.

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

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

After the complete removal of the nut, the nut and bolt threads shall not be damaged. In case of dispute,

the te

st bolt shall accept the appropriate ring gauge.

© ISO 2015 - All rights reserved
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Fv, max

TFd, max

Key
point wrere prevailing-on torque occurs firstand measurement of Try starts
prevailipg-on torque
seating point, end of measurementof-Tgy
no contgct with the test plate/washer, beginning of measurement of Tgq
prevailipg off torque
end of npeasurement of ¢y
clamp fqrce

torque

S N T oUW N e

angle

Figure 2— Torque/ctamp force/angle curve

9.3.4.2 Fifth removal test

For determination of the values for the 5th removal, the procedure in 9.3.4.1 shall be performed four
more times between point 1 and point 3 only.

During the 5th removal, the maximum prevailing-off torque occurring while the nut is being rotated
through 360° shall be measured in accordance with Figure 2. This torque shall be equal to, or higher
than, the 5th removal prevailing torque value as specified in Tables 1 to 7.

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.

14 © IS0 2015 - All rights reserved
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9.3.5 Testreport

See ISO 16047 for the test report content. A reference to this International Standard, i.e. ISO 2320, shall
be included in the test report.

The prevailing-on torque, Tfy, and the prevailing-off torque, Trq, (and, if required, the temperature
resistance test result for prevailing torque non-metallic insert type nuts) shall be included in the test
report.

© IS0 2015 - All rights reserved 15
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Annex A
(normative)

Temperature influence on prevailing torques of nuts with non-

The use of p
and +120 °C
metallic mat

This annex s
properties. T|

There is no ¢
service cond

NOTE Iti
ISO 16047:20

At ambient t

metallic insert

revailing torque nuts with non-metallic insert at or near the temperature limits of -

50 °C

can reduce the prevailing torque capability and can require the use of an adequatg
erial.

pecifies a comparative test to show the influence of temperature on the prévailing t
his test may be agreed between customer and supplier, if appropriate.

irect relation between the result of this test and the performance aof the nut under 4
tions.

5 strongly recommended to develop a test procedure considering actual service conditions, sé
)5, Clause 9.

emperature (10 °C to 35 °C), the nut shall be assembled.on to a test bolt until three {

full threads protrude through the nut but no clamp force is induced?

The assembl]
removed fro

The assembl
removed fro

With the ass
4 and point 6

The maximu
Tables 1 to 7,

16

y shall be placed in a chamber at +120 °C, unless otherwise agreed. After 1 h, it sh
M the chamber to cool naturally to ambient temiperature.

 shall then be placed in a chamber at —-50°C, unless otherwise agreed. After 1 h, it sh
m the chamber to recover naturally to ambient temperature.

bmbly at ambient temperature, thelprevailing-off torque shall be measured between
in accordance with 9.3.4.1.

m prevailing-off torque measured shall not be lower than the relevant values specif]
unless otherwise agreed.

non-

brque

ctual

e also

o five

all be

all be

point

ied in
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