INTERNATIONAL ISO
STANDARD 7481

Third edition
2023-11

Aerospace — Nuts, self-locking, with
maximum operating temperature
less than or equal to. 425 °C — Test
methods
Aéronautique et espace — £¢réus a freinage interne don} la

température maximale d'utilisation est inférieure ou égajle a 425 °C
— Méthodes de contréleet d'essai

Reference number
1SO 7481:2023(E)

© IS0 2023



https://standardsiso.com/api/?name=01f357171a021534fa886060dd952624

ISO 7481:2023(E)

COPYRIGHT PROTECTED DOCUMENT

© 1502023

All rights reserved. Unless otherwise specified, or required in the context of its implementation, no part of this publication may
be reproduced or utilized otherwise in any form or by any means, electronic or mechanical, including photocopying, or posting on
the internet or an intranet, without prior written permission. Permission can be requested from either ISO at the address below
or ISO’s member body in the country of the requester.

ISO copyright office

CP 401  Ch. de Blandonnet 8

CH-1214 Vernier, Geneva

Phone: +41 22 749 01 11

Email: copyright@iso.org

Website: www.iso.org
Published in Switzerland

ii © 1S0 2023 - All rights reserved


https://www.iso.org
https://standardsiso.com/api/?name=01f357171a021534fa886060dd952624

Contents

1 Scope

ISO 7481:2023(E)

2
3 TermsS AN AEFIIETIONS .........ooooooooooeeeeee oot 1
4

INSPECTIONS AN TESES ...

41

HATANESS TOST ..ottt
411 Procedure

4.2
4.3

4.4
4.5
4.6
4.7
4.8

49

%{

TOST AEVICE.....oooooooveeeeeeee st
. IMEERIO M. et
elf-locking torque at ambient temperature after heat soak at maximum opefating

4.1.2 Method...eeeeeee,
Bearing surface squareness test
4.2.1 TestdeviCe......eeeeeooiesieeicieeereeee,

L =1 s Vo Yo F ey )
Axial load test,\bs .....................................................
4.3.1 Testdevice..

73S 07/ " =1 o Vo Y S

441
4.4.2
443

45.1
4.5.2
4.5.3
Torque-out test...
4.6.1 General..
4.6.2 Testdevice.. o
4.6.3 Method......... Y S
Test of no rotation of the' .
T80 R <1 s 1<) - U eSO HS
472  Test device@...’. ......................................................................................................................................
4.7.3 Method...... .........................
Push-out test C) .........................
481 GENETAL

4.8.2 EVICE oo
4.8.3 EhOd.
Sel ing torque at ambient temperature

temperature .................................................................................................................................................................
4101 Testdevice

411

412

4 10 7/ =1 5 o Yo 5
Permanent set test..
411.1 General...
4.11.2 Test device...
3 1 RS T\ <1 o o Yo SO
Y1) = () o TR o< o
412.1 General...
4.12.2 Testdevice...
17/ T\ =1 o 0 o Yo IS

© 1S0 2023 - All rights reserved iii


https://standardsiso.com/api/?name=01f357171a021534fa886060dd952624

ISO 7481:2

023(E)

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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INTE

RNATIONAL STANDARD ISO 7481:2023(E)

Aerospace — Nuts, self-locking, with maximum operating
temperature less than or equal to 425 °C — Test methods

1 S

cope

This document specifies test methods for metric self-locking nuts with M] threads intended for use in
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$0 Online browsing platform: available at https://www.iso.org/obp

ace construction at maximum operating temperatures less than or eagual to 425 °C
T =] T T

st device and the method for each test.

lies to self-locking nuts as defined above, provided that the relevant documents
ard, drawing, procurement specification, etc.) refer to this document.

ormative references

bllowing documents are referred to in the text in such a way-that some or all of
tutes requirements of this document. For dated references; only the edition cited
ed references, the latest edition of the referenced documeft)(including any amendmg

D1, Assembly tools for screws and nuts — Wrench and socket openings — Tolerances for
B55-2, Aerospace — M] threads — Part 2: Limit diménsions for bolts and nuts

07-1, Metallic materials — Vickers hardness test — Part 1: Test method

b08-1, Metallic materials — Rockwell hardness test — Part 1: Test method (scales A, B, (
)
103, Aerospace — Spline drives —Wrenching configuration — Metric series
erms and definitions

'ms and definitions afe listed in this document.

C Electropedia: available at https://www.electropedia.org/

4 1

(dimensional

their content
applies. For
ents) applies.

\general use

L D, E, F G, H,

1d IEC maintain terminology databases for use in standardization at the following addresses:

nspections and tests

4.1

411

Hardness test

Procedure

The choice depends on the configuration of the nut and available equipment. The authorized procedures
shall meet the following requirements:

— Rockwell hardness in accordance with ISO 6508-1;

— Vickers hardness HV 5 to HV 100 in accordance with ISO 6507-1;

— Rockwell superficial hardness in accordance with ISO 6508-1;
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microhardness.

4.1.2 Method

This test sha

1l be carried out at ambient temperature.

The measurement zone (bearing surface, across flats, underside of anchor nut lugs, etc.) shall
correspond to the following conditions:

a) thicknes

s at least equal to 10 times the penetration depth;

b) parallelism with respect to bearing surface not greater than 3°.

Should this Jot be possible, carry out this test on a cut section after moulding the nut into thermos

resin.

Remove all possible coating (protection, lubrication, paint, etc.) in the measurement/zone. Alig

bearing surf]
liable to mod

Carry out th
drawing.

Nuts subject
4.2 Beari)

4.2.1 Test

hce to obtain the required relationship. These two operations shall nofigénerate anj
ify the characteristics of the material constituting the nut being tested.

e test and then check conformity with the requirements of the. dimensional standa

bd to this test shall not be used again.
g surface squareness test

device

The test dev

The test dev
a) a thread
diamete
mandrel
b) acollar:
equal to
A for tyq
€) anapprd

For clinch nuts, the sliding collar shall have a counterbore to accommodate the shank.

ce is illustrated in Figure 1.
ce shall include the following elements:

ed mandrel with end in accordance with ISO 5855-2, with the exception of the
, which shall be in accordance with the values specified in Table 5 for the max

liding on the plain pertion of the threaded mandrel whose external diameter B is af
reference dimension-Afor type I, Il and V nuts in Figure 2 and equal to reference dimg
e [l and IV nutsdn'Figure 2;

priate feeler gatige.

ptting

n the
/ heat

rd or

pitch
imum

least
nsion
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Key
1 slidling collar

2 thijeaded mandrel
3 fedler gauge

a  Pitch diameter.

Figure 1 — Test device bearing surface squareness

a) Type I b) Type Il c) Type IlI d) Type IV e)(Type V

NOTE Types I and Il are wrench nuts and clinch nuts. Types IIl and 1V are fixed anchor nuts. Type V are
floating ancher nuts and gang channel nuts.

Figure 2 — Types of internally threaded fasteners

4.2.2 Method
The test shall be carried out at ambient temperature.
For floating nuts, extract the nut from the cage or channel.

Lubricate the mandrel and nut (or threaded part) threads as stated in Table 1 (if necessary). Screw, with
or without a wrench, the threaded mandrel into the nut or threaded part up to a minimum engagement
of three turns.

Move the collar into contact with the bearing surface.

©1S0 2023 - All rights reserved 3


https://standardsiso.com/api/?name=01f357171a021534fa886060dd952624

ISO 7481:2023(E)

Evaluate the out-of-squareness by means of a feeler gauge whose thickness corresponds to the
permissible squareness error permitted by the dimensional standard, the drawing or the procurement
specification.

4.3 Axial load test

4.3.1 Test

device

The test device is illustrated in Figure 3.

The test device includes the following elements:

a) abearing plate in steel, heat-treated to a hardness = 40 HRC;

b) aconical washer (for testing countersunk nuts);

c) abolt with characteristics as follows:
1) threpds: in accordance with ISO 5855-2;
2) tensjle strength class: greater than that of the nut under test;
3) material and coating: no specific requirement.

4.3.2 Method

4.3.2.1 Geperal

The axial loa
nuts, a conic

4.3.2.2 80

This test sha

Lubricate thq

used in conj
locking torq

Position the
slowly and p

Remove the
again unscre

Remove the

!

d is transmitted to the nut by the bolt, the nuttresting on the bearing plate. For counte
Wl washer is interposed.

% test
Il be carried out at ambient temperature.

 bolt and nut threads as-stated in Table 1 (if necessary). Assemble the bearing plate
nction with the nut, the-conical washer onto the bolt. Assemble the nut and measu
e when the protrusion’is two pitches minimum (including chamfer).

hssembly on the.tensile machine. Apply the load slowly and progressively. Reduce th
rogressivelyduheén the value quoted in the procurement specification has been reachd

issembly.from the tensile machine. Unscrew the nut a half-turn and cease movement
w and measure the breakaway torque.

rsunk

ind, if
e the

b Joad
bd.

, then

at a

nut, then submit it to a visual examination and, if necessary, an examination

magnification of x 10 after sectioning, to check conformity with the requirements of the procurement
specification.
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a) Wrench nuts and
non-countersunk
anchor nuts

d) Floating anchor nuts
andgang channel nuts

b) Countersunk anchor

¢) Clinch nuts
nuts

asher to fit countersink
hickness = D.

W
T

. . +0,25
Maximum shank diameter +010"
C
T

hamfer to suit the nut radius.
he hole shall allow the specified float.

Figure 3 — Test setzup axial load test

Table 1 — Test bolt and lubrication, example

Nut to be tested Test bolt Additional
Locking Material Coating Material Coating Inbrication
Plastic insert Any Any Alloy steel Cadmium None
Steel or alloy stéel Any Alloy steel Cadmium None
Nletallic ) Silver or MoS§, Stainless steel None o
Stainless steel - - Synthetic oil
None Stainless steel Silver

4.3.2{3 100 %.test

This fest shall\be carried out at ambient temperature.

If the test includes a heat soak, then heat the nut and maintain it at the temperature quoted in
the p ificati i Vv to ambient

temperature, then proceed as follows.

a emen are Qn A ne_n om ne _ogven and allow a 00 QA

Lubricate the bolt and nut threads as specified in Table 1 (if necessary), assemble the bearing plate and,
if required, the conical washer, onto the bolt. Assemble the nut with a protrusion of two bolt pitches
minimum (including chamfer).

Position the assembly on the tensile machine and apply the load slowly and progressively. Reduce
the load slowly and progressively when the value quoted in the procurement specification has been
reached.

Remove the assembly from the tensile machine. Remove the nut, then submit it to a visual examination
and, if necessary, an examination at a magnification of x 10 after sectioning to check conformity with
the requirements of the procurement specification.

© IS0 2023 - All rights reserved 5
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Nuts subjected to this test shall not be used again.
4.4 Wrenching feature test

4.4.1 General

This test applies only to wrenchable nuts.

4.4.2 Testdevice

The test device is illustrated in Figure 4

The test device includes the following elements:
a) ablock df steel, heat-treated to a hardness of = 40 HRC;
b) abolt with characteristics as follows:

1) threpds: in accordance with ISO 5855-2;

2) tensjle strength class: no specific requirement;

3) material and coating: no specific requirement.

NOTE Anly other device which prevents the rotation of the nut and allows the specified torque to be applied

is acceptable. For instance:
— nutweldgd on a block of the same material, the assembly beingheat-treated to the correct level;

— nuts moynted in counter-rotation on a threaded rod pféstrength class appropriate to hold the re
torques without deformation;

Huired

— nut mourjted on a bolt of strength class appropridate to hold the required torques without deformatidn as a

spacer is placed between the nut and the bolthead.

+0,25
0+01

! 22Pc

1 - ol é:
=

20

a  Width of slot equal to diameter of circle circumscribing the wrenching feature.
b Chamfer to suit underhead radius.

c Including chamfer, where P is the pitch.

d  Depth of slot equal to flange height of nut under test.

Figure 4 — Test set-up for wrenching feature test

6 © IS0 2023 - All rights reserved
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Method

This test shall be carried out at ambient temperature.

Make two flats on the flange of the nut so that it has a clearance of 0,05 mm to 0,1 mm inside the slot,
then lubricate the bolt and nut threads as specified in Table 1 (if necessary). Insert the modified nut into
the slot. Assemble the bolt and moderately tighten it, then assemble the block into a vice.

Repeat the following operations the number of times specified in the procurement specification:

Apply the torque to the nut, in a tightening movement, as quoted in the procurement specification, with
the aid of a socket wrench with an opening tolerance in accordance with ISO 691 or ISO 7403. Remove,

then 1

Finall
exam
the pi

Nuts
4.5

4.5.1

This
procy

4.5.2
The t
The t
a) a

b) a

4.5.3

fnation at a magnification of x 10 after sectioning to check conformity with the req
ocurement specification.

bubjected to this test shall not be used again.
Stress embrittlement test

General

fest applies only to nuts heat-treated to a hardness 2 44 HRC, unless otherwise
rement specification or definition document.

Test device
st device is illustrated in Figure 5.
st device includes the following elements:
block with parallel faces in steel-heat-treated to a hardness = 40 HRC;
bolt with the following characteristics:
thread: in accordancewith ISO 5855-2;
tensile strengthuréquirement greater than that of the nut under test;

material @nd“coating: no specific requirement.

Method

This llest shall be carried out at ambient temperature.

eplace the socket wrench. Apply the same torque to the nut in an untightening direc ion.

y, dismantle the assembly, then submit the nut to a visual examination and,.if\rfecessary, to an

irements of

ttated in the

Hold the bolt by the head, lubricate the bolt and nut threads as specified in Table 1 (if necessary),
assemble the block and assemble the nut to be tested.

© IS0 2023 - All rights reserved


https://standardsiso.com/api/?name=01f357171a021534fa886060dd952624

ISO 7481:2023(E)

zZPIa

Key
1 nutunde}

a2  Including]

b Chamfer to suit underhead radius.

Tighten the fut to the torque quoted-in the procurement specification with the aid of a socket w

in accordanc
procurement

At the end o
necessary, ta
requirement

Nuts subject

LT
|
|
D
3 |
Al
|
|
; |
|
IJ ! 1
(117
//10,01 A]
260
test

chamfer, where P is the pitch.

Figure 5 — Test Set-up for stress embrittlement test

e with ISO 691 or ISQ-7403. Keep the nut under axial tension for the period quoted
specification.

F this periodi.diSmantle the assembly, then submit the nut to a visual examination z
an examnation at a magnification of x 10 after sectioning to check conformity wi
5 of the_procurement specification.

bd-to.this test shall not be used again.

rench
n the

ind, if
th the

4.6 Torque-out test

4.6.1 General

This test applies only to nuts made from more than one part, either by design (floating anchor nuts or
gang channel nuts) or by the needs of manufacture (fixed anchor nuts whose body is assembled to the

baseplate by brazing or clinching).

It aims to check that the retention device can resist rotation of the threaded portion during tightening
and untightening.

8 © IS0 2023 - All rights reserved


https://standardsiso.com/api/?name=01f357171a021534fa886060dd952624

ISO 7481:2023(E)

4.6.2 Testdevice

The test device is illustrated in Figure 6 and its dimensions are given in Table 2. The test device includes
the following elements:

a) afixing plate;

b) ashouldered mandrel threaded in accordance with ISO 5855-2 (a shouldered sleeve mounted on a
bolt may also be used);

c) alocknut threaded in accordance with ISO 5855-2;

b 1 A RS o el Ll o - )
d
) ryvets orooits torrx et UIU SPTLIIU T TYUIT TITITTIL ).

4.6.3| Method
This flest shall be carried out at ambient temperature.

Attach the nut or portion of channel to be tested on the plate by means-ef rivets or bolts. Lubricate
the nfandrel and nut threads as specified in Table 1 (if necessary). Scréw’in the mandrgl so that the
shoulHer contacts the body of the nut (on bearing surface or bottom @f counterbore). Apply the torque
to thg nut, in a tightening movement, as quoted in the procurement specification.

Assernble the locknut and apply to it the same torque in the reverse direction.

Dismantle the assembly, then submit the nut as well as the.¢cage or the channel to a visual|examination
and, if necessary, to an examination at a magnification of»x 10 after sectioning to check confformity with
the rqquirements of the procurement specification.

Nuts $ubjected to this test shall not be used againt

SR -

)
—]

hreaded-lerigth: = 3D.

Figure 6 — Test set-up for torque-out test

4.7 Test of no rotation of the captive washer

4.7.1 General

This test applies only to nuts with captive washer.

©1S0 2023 - All rights reserved 9


https://standardsiso.com/api/?name=01f357171a021534fa886060dd952624

ISO 7481:2023(E)

Table 2 — Dimensions of the device for torque-out test

Dimensions in millimetres

D 3 3,5 4 5 6 7 8 10
A min. 6 6 8 8 8 14 14 14

B_§ 05 3,4 39 4,4 55 6,5 7,5 8,5 | 10,5

4.7.2 Test device

The test device includes the following elements:

a) a bearing plate in usual sheet (light alloy with anodizing, Ra < 0,8 um on the nut side), miinfmum
thickness 2 mm;

b) aspacerfin steel (to compensate the bolt shank length excess);
c) abolt with characteristics as follows:
1) threpds: in accordance with ISO 5855-2;
2) tensjle strength class: at least equal to that of the nut to be tested;

3) length between 1,5D and 3D.

4.7.3 Method
The test shalll be carried out at ambient temperature.

Apply the ingtallation torque to the nut to be tested as\guoted in the procurement specification.|Mark
the washer gosition and apply a seating torque double to the torque applied for squeeze torque to the
nut to be tested.

The bearing plate shall be replaced for each test.

The test boltfmay be reused several times\if its threads do not have seams or traces of wear or sgizing.
During applifation of the seating torquie,)the washer shall not rotate on the bearing plate.

4.8 Push-put test

4.8.1 Gene¢ral

This test applies only<to gang channel nuts and anchor nuts, with the exception of corner nuts shown in
Figure 7 and|reducédseries single lug nuts.

Figure 7 — Plate nuts, corner type

4.8.2 Testdevice

The test device is illustrated in Figure 8 and its dimensions are given in Table 3.

10 © IS0 2023 - All rights reserved
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bhere with diameter B.

Figure 8 — Test device for push-out test

Table 3 — Dimensions of the device for push-eut test

Dimensions in millimetres

D 3,5 4 5 6 7 8 10
A min. 6 8 8 8 14 14 14
B_0 05 34 39 4,4 5,5 6,5 7,5 85 | 10,5

The test device includes the following elements:

&
<5}

fixing plate;

b) a|push rod with spherical end;

c) a|bolt with the following characteristics:

d)

—

4.8.3] Methed

thread: in accordance withJSO 5855-2;

material coatingzno specific requirement;

1
2) tensile strength class: 110 specific requirement;
3

vets or bolts tofix the nut (no specific requirement).

This fest:shall be carried out at ambient temperature.

Attac h tHe nut orthe nnrhnn ofchanneltohe lncppr‘fnr‘] ontothe n]:\h:l ]’\v means of rivets or

the axial load quoted in the procurement specification using the rod w1th the spherical end.

bolts. Apply

Ensure that any permanent deformation is not greater than the value allowed in the procurement
specification using an appropriate feeler gauge.

Try to screw a standard bolt manually into the nut, even if deformed, as far as the locking device.

Dismantle, then subject the nut as well as the cage and the channel to a visual examination and, if
necessary, examination at a magnification of x 10 after sectioning to check conformity with the

requirements of the procurement specification.

Nuts subjected to this test shall not be used again.

© IS0 2023 - All rights reserved
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4.9 Self-locking torque at ambient temperature

4.9.1 Test

device

The test device is illustrated in Figure 9.

The test device includes the following elements:

a) asteel spacer heat treated to a hardness = 40 HRC (this may be a cylindrical sleeve or a block with
parallel faces pierced with a series of holes);

b) abolt with the following characteristics:

1) for the single cycle test:

i) fthread: in accordance with ISO 5855-2, with the exception of the pitch diaméter, v
minimum and maximum dimensions are given in Table 4;
ii) [fensile strength class: greater than or equal to that of the nut under test;
iii) material: non-coated alloy steel;
2) for the multiple cycle test:
i) thread: in accordance with ISO 5855-2;
ii) fensile strength class: identical to that of the nut under test;
iii) material and coating: in accordance with Table I+
4.9.2 Method
4.9.2.1 Geperal

This test sha
exceed 45 °C

4.9.2.2 Sin

Lubricate thg
after having
minimum (in

Remove the
breakaway t

1l be carried out at ambient temperature. During the test, the nut temperature sha

gle cycle test

added the spacer. Measure the self-locking torque when the protrusion is two p
cluding chamfer). Apply the seating torque quoted in the procurement specification.

load by\tnscrewing a half turn and cease movement. Again, unscrew and measur
Drqueé;

Dismantle th

vhose

11 not

e nut and bolt threads as stated in Table 1 (if necessary), then assemble the nut to thee bolt

tches

e the

e assembly, then submit the bolt and nut to a visual examination and, if necessary,

to an

examination at a magnification of x 10 after sectioning to check conformity with the requirements of
the procurement specification.

12
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Surface roughness given in micrometres

hamfer to suit underhead radius.

T ®
vV O

bearing surface of nut.
is the pitch.

~

22P ¢

Figure 9 — Test set-up for self-locking torque test

Table 4 — Bolt dimensions for self-locking torque at ambient temperature (single

Dimensions in millimetres

cycle test)

Thread Pitch diameter
dxP d,
max. min.
3x0,5 2,651 2,627
3,5%0,6 3,084 3,057
4x0,7 3,517 3,489
5x0,8 4,45 4,42
6x7% 5,315 5,279
XYL 6,315 6,279
8'x 1 7,315 7,279
10 x 1,25 9,151 9,113
12 x 1,25 11,146 11,103
14 x 1,5 12,981 12,936
16 x 1,5 14,981 14,936
18x 1,5 16,981 16,936
20x 1,5 18,981 18,936
22x1,5 20,981 20,936
24 x 2 22,648 22,595
27 x 2 25,648 25,595
30x2 28,648 28,595
33x2 31,648 31,595
36 %2 34,648 34,595
39x2 37,648 37,595
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4.9.2.3 Multiple cycle test

Proceed as stated in 4.9.2.2, repeating the cycle on the same bolt the number of times specified in
the procurement specification, and measure the self-locking torque under the same conditions as the
first assembly and at each disassembly. The first assembly shall be carried out on a new bolt. Each
disassembly shall be sufficient to entirely disengage the nut locking device.

Nuts subjected to this test shall not be used again.

4.10 Self-locking torque at ambient temperature after heat soak at maximum operating
temperature

4.10.1 Test|device
The test device consists of:
a) the samg spacer as for test 4.9 (see Figure 9);
b) a bolt with the following characteristics:
1) threpd: in accordance with ISO 5855-2;
2) tensjile strength class: identical to that of the nut under test;

3) material and coating: in accordance with Table 1.

4.10.2 Method
This test shall be carried out at ambient temperature.

Lubricate th¢ nut and bolt threads as stated in Tabl€.1 (if necessary), then assemble the nut to the bolt
after having jpositioned the spacer. Measure the self-locking torque when the protrusion is two pjtches
minimum (irjcluding chamfer). Apply the seating-torque quoted in the procurement specification.

Heat the asgembly to the maximum opérating temperature quoted in the dimensional standqrd or
drawing of the nut + 5 °C and maintain‘itat this temperature for the following period:

— nuts locled by plastic ring: 3 h¢.15 min,;
— all metal self-locking nuts; 6'h + 15 min.
Remove the assembly frofi-the oven and allow it to cool slowly to ambient temperature.

Remove the Joad by unscrewing a half turn and cease movement. Begin again to unscrew and mejasure
the breakawhy torque.

Remove the put,

Repeat the cycle the number of times stated in the procurement specification and measure the self-
locking torque at each cycle under the same conditions.

Dismantle, then submit the bolt and nut to a visual examination and, if necessary, to an examination at
a magnification of x 10 after sectioning to check conformity with the requirements of the procurement
specification.

Nuts subjected to this test shall not be used again.
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4.11 Permanent set test

4.11.1 General

This test details the method for checking the thread possibility of reuse of self-locking nuts on bolts
whose thread is at the tolerance limit.

4.11.2 Test device

The test device consists of a maximum and minimum threaded mandrel, in accordance with Figure 10,
whose characteristics are as follows:

a) threads: in accordance with ISO 5855-2, with the exception of the pitch diameter aijd tolerances
that shall be in accordance with the values stated in Table 5;

b) aterial: steel heat-treated to a hardness = 39 HRC.

Dimensions|in millimetres

-0,1

(@-13P) -0,3

Key
1 thread
a2 Remove sharp edges if threadds'machined.

Figure 10 — Mandrel for permanent set test

This fest may alse be’carried out with a bolt of tensile strength class equal to or greatey than that of
the nuit to be teSted on the condition that the pitch diameter is inside the tolerance given in Table 5.
Howsepver, in cases of dispute, only the results obtained with the mandrels in steel, heat-trepted, shall be
taken|into eonsideration.

4.11.8—Method

=4

This test shall be carried out at ambient temperature.

Check that the mandrel dimensions are within the limits given in Table 5 and that their threads have
not been damaged.

Lubricate the nut threads and the maximum mandrel threads as stated in Table 1 (if necessary).
Assemble the nut to the maximum mandrel and measure the locking torque when the protrusion is two
pitches minimum (including chamfer), then unscrew the nut.

Lubricate the nut threads and the minimum mandrel threads as stated in Table 1 (if necessary).
Assemble the nut to the minimum mandrel with a protrusion of two pitches minimum (including
chamfer), then measure the breakaway torque in the unscrewing direction.
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