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INTERNATIONAL STANDARD

ISO 7481-1984 (E)

Aerospace — Fasteners — Self-locking nuts with

maximum operating temperature less thanor

equal to 425 °C — Test methods

1 Scope¢ and field of application

This Interngtional Standard specifies test methods for metric
self-locking| nuts with MJ threads and whose maximum
operating tgmperature is less than or equal to 425 °C, intended
for use in aprospace construction. It describes the test device
and the method for each test.

It shall be Ysed in conjunction with the relevant procurement
specification.

It applies td self-locking nuts as defined above, provided that
the relevart documents (dimensional standard, drawing,
procurementt specification, etc.) refer to this Internatiomal
Standard.

2 References

ISO/R 80, Aockwell hardness test (B and C scales) for steel.

ISO 468, Syrface roughness — Parameters, their values, and
general rule§ for specifying requirements.

ISO 691, Spanner gaps and “sockets — Metric series —
Tolerances for general use!

ISO 1101, Technical ‘drawings — Geometrical tolerances —
Tolerancing| of formy, orientation, location and run-out —
Generalities| definjtions, symbols, indications on drawings.

3 Inspections and(tests
3.1 Hardness test

3.1.1 Procedure

The choice depends on the configuration |of the nut and
available equipment. The authorized proceduies are :

— Rockwell hardness as per ISO/R 80;
— Vickers hardness as per ISO 6507/1;
— Rockwell superficial hardness;

— microhardness.

3.1.2 Method
This test shall be carried out at ambient tempgrature.

The measurement zone (bearing surface, acrpss flats, under-
side of anchor nut lugs, etc.) shall correspond|to the following

conditions :

a) thickness at least equal to 10 times |the penetration
depth;

ISO 5855/1, Aerospace construction — MdJ threads — Part 1 :
Basic profile.

ISO 5855/2, Aerospace — MJ threads — Part 2 : Dimensions
of screws and nuts.

ISO 6507/1, Metallic materials — Hardness test — Vickers test
— Part 71: HV 5 to HV 100.

ISO 7403, Fasteners for aerospace construction — Spline drive
wrenching configuration — Metric series.

1) In preparation.

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

Should this not be possible, carry out this test on a cut section
after moulding the nut into thermosetting resin.

Remove all possible coating (protection, lubrication, paint,
etc.) in the measurement zone. True up the bearing surface to
obtain the required relationship. These two operations shall not
generate any heat liable to modify the characteristics of the
material constituting the nut being tested.
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Carry out the test and then check conformity with the re-
quirements of the dimensional standard or drawing.

NOTE — Nuts subjected to this test shall not be used again.
3.2 Bearing surface squareness test

3.2.1 Test device

The test device is portrayed in figure 1.

The test device includes the following elements :
a) a bearing plate in steel, heat-treated to HRC > 40;
b) a conical washer (for testing countersunk nuts);
c) a bolt with characteristics as follows :
1) threads : per ISO 5855/1 and ISO 5855/2;

2) tensile strength classification : greater than that of

The test device in
a) a threade
ISO 5855/2, w
shall be in accg
the maximum
b) a collar slid
drel whose ext
dimension A f
reference dime

c) an approp

3.2.2 Method
The test shall be
For floating nuts,

Screw the thread
part until it engag

Move the collar in
Evaluate the out
whose thickness

error permitted byj
procurement sped

3.3 Axial loag

3.3.1 Test devig

cludes the following elements :

i mandrel with end per ISO 5855/1 and
th the exception of the pitch diameter which
rdance with the values specified in table 3 for
mandrel.

ing on the plain portion of the threaded man-
brnal diameter B is at least equal to reference
rtype |, Il and V nuts in figure 2 and equal to
nsion A for type lll and IV nuts in figure 2;

iate feeler gauge.

arried out at ambient temperature.
extract the nut from the cage or channel.

bd mandrel by hand into the nut or threaded
es with the self-locking zone.

to contact with the bearing surface.
of-squareness by means of a(fegler gauge
corresponds to the permissible squareness

the dimensional standard; the drawing or the
ification.

test

te

The test device is

portrayed in figure 3.

+ho " ol POy
areTat anaer eSSt

3) material : alloy steel, non-coated.

3.3.2 Method

The axial load is transmitted (to,the nut by the bolt, the nut
resting on the bearing plate.

For countersunk nutsa conical washer is interposed.

3.3.2.1 80 % test

This testcshall be carried out at ambient temperatur|

w0

Lubricate the bolt and nut threads as stated in [table 1 (if
necessary). Assemble the bearing plate, and possibly the con-
ical washer, onto the bolt. Assemble the nut and measure the
locking torque when the protrusion is 2 pitches minimum (in-
cluding chamfer).

Position the assembly on the tensile machine. Apply the load
slowly and progressively. Reduce the load slowly and pro-
gressively when the value quoted in the procurement specifica-
tion has been reached.

Remove the assembly from the tensile machine. Unpscrew the
nut 1/2 turn and cease movement, then again ungcrew and
measure the breakaway torque.

Remove the nut, then submit it to a visual examination, and if
necessary, an examination under low magnification| after sec-
tioning, to check conformity with the requirements of the pro-
curement specification.

Table 1 — Test bolt and lubrication

Nut to be tested Test bolt Additional
Locking Material Coating Material Coating lubrication
Plastic insert Any Any Alloy steel Cadmium None
Steel or .
alloy steel Any Alloy steel Cadmium None
Metallic Silver Stainless
. or MoS, steel None i
Stainless Synthetic
steel i oil
None Stainless Silver
steel
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NOTE — For|clinch nuts, the sliding collar shall have a counterbore to accommodate the shank

Figure 1

A A A A

|
Type I Type I Typell TypelV Type V

Wrench nuts and Fixed anchor nuts Floating anchor nuts
clinch nuts and gang channel nuts
Figure 2
Jhigkness > D The hole shall allow

the specified float

Maximum shank
: +0,25
diameter 107

Washer to fit
J countersink
|

\\\

umluml k\\\?

I‘ } _l -Q———— - - ————

- — — ep——
]
— .05 l
D+ 01
\Z
_ZA | _//‘ A_
Chamfer to suit
Wrench nuts and the nut radius
non-countersunk Countersunk Gang channel nuts
anchor nuts anchor nuts Clinch nuts and floating nuts

Figure 3
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3.3.2.2 100 % test
This test 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 procurement specification;
take the nut from the oven and allow it to cool slowly to am-
bient temperature, then proceed as follows.

For all cases, lubricate the bolt and nut threads as specified in
table 1 (if necessary), assemble the bearing plate and, if re-

The test device includes the following elements : 1)
a) a block of steel, heat-treated to HRC > 40;
b) a bolt with characteristics as follows :
1) threads : per ISO 5855/1 and 1SO 5855/2;

2) tensile strength classification : no particular require-
ment;

quired, the conidal” washer, onto the bolt, assemble the nut
with a protrusion| of 2 pitches minimum (including chamfer).

Position the assgmbly on the tensile machine and apply the
load slowly and pfogressively. Reduce the load slowly and pro-
gressively when the value quoted in the procurement specifica-
tion has been redched.

Remove the assdmbly from the tensile machine. Remove the
nut, then submit |t to a visual examination, and if necessary, an
examination undgr low magnification after sectioning to check
conformity with the requirements of the procurement specifica-
tion.

NOTE — Nuts subjected to this test shall not be used again.

3.4 Wrenching feature test

This test applies pnly to wrenchable nuts.

3.4.1 Test device

The test device i portrayed in figure 4.1)

Chamfer to suit

underhead radius

3 materiat T no partcutar requirement. |

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

Make two flats on the flange of the nut so thgt it has a
clearance of 0,05 to 0,1 mm (inside the slot, lubricgte the bolt
and nut threads as specifiéd in table 1 (if necessary)f Insert the
modified nut into the slot.) Assemble the bolt and fnoderately
tighten it, then assemble the block into a vice.

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

Apply \the torque to the nut, in a tightening moyement, as
quoted in the procurement specification, with the aid of a
socket wrench with an opening tolerance conforming to
[SO 691 or ISO 7403. Remove, then replace the socKet wrench.
Apply the same torque to the nut in an untightening direction.

Finally, dismantle the assembly, then submit the nuf to a visual
examination and, if necessary, to an examination|under low

+0,25
D+01

>
2 pitghes min.,

including chamfe

<___g_ r

2

Width of slot equal
to diameter of circle
circumscribing the
wrenching feature

/)

ZZSDrmn.

Depth of slot equal
to flange height
of nut under test

Figure 4

1) Itis also possible to conduct this test with nuts welded on a block of the same material, the assembly being heat-treated to the correct level.
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magnification after sectioning to check conformity with the re-
quirements of the procurement specification.

NOTE — Nuts subjected to this test shall not be used again.

3.5 Stress embrittlement test

This test applies only to nuts heat-treated to HRC > 44.

3.56.1 Test device

I1ISO 7481-1984 (E)

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

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.

Tighten the nut to the torque quoted in the procurement
specification with the aid of a socket wrench conforming to
ISO 691 or ISO 7403. Keep the nut under axial tension for the
period quoted in the procurement specificatign.

The test deyice is portrayed in figure 5.
The test device includes the following elements :

a) a block with parallel faces in steel, heat-treated to
HRC > |40;

b) a bqit with the following characteristics :
1) threads : per ISO 5855/1 and ISO 5855/2;

2) tpnsile strength requirement greater than that of the
nut ynder test;

3) material : no particular requirement.

2 pitches min.,
including chamfer

At the end of this period, dismantle the assergbly, then submit

the nut to a visual examination andj if-hec
amination under low magnification_after sec
conformity with the requirements-of the procu
tion.

NOTE — Nuts subjected t0_this test shall not be u

3.6 Torque-out.test

either by.design (floating anchor nuts or gang

ssary, to an ex-
tioning to check
rement specifica-

bed again.

hannel nuts), or

This test applies only to nuts made from morF than one part,

by the:needs of manufacture (fixed anchor nu|
assembled to the baseplate by brazing or clin

Nut under test

60 min.

s whose body is
ching).

L 90,03| A

Chamfer to suit
underhead radius

!

6 D min.

710,01 |A

Figure 5
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It aims to check that the retention device is able to resist rota-
tion of the threaded portion during tightening and untighten-

ing.

3.6.1 Test device

The test device is portrayed in figure 6.

A

Assemble the locknut and apply 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 under low magnification after sectioning to
check conformity with the requirements of the procurement
specification.

NOTE — Nuts subjected to this test shall not be used again.

Q - - —Q

'

@ B.+o,2

Thregded length : approximately 3 D

Dimensions in millimetres

D 3 [[35] 4 ] 5 6 ] 7 ]38 | 10
A 6 ||6 | 8 | 8 | 8 |14 | 14| 14
min.
0
B3 |34 ||39 |44 |55 |65 |75 |85 105

Figure 6

The test device infludes the following elements :
a) a fixing plate;

b) a shouldefed mandrel threaded ,per SO 5855/1 and
ISO 5855/2; 1)

c) alocknut threaded per 1S©)5855/1 and I1SO 5855/2;

d) rivets or bglts to fix tHe nut (no particular requirement).

3.6.2 Method

3.7 Push-out test

This test applies only to gang channel nuts‘and amchor nuts
with the exception of corner nuts shown*in"figurd 7 and re-
duced series single lug nuts.

™
Bl

Figure 7

3.7.1 Test device

The test device is portrayed in figure 8.

Sphere ¢8
&
N
Q -3 ——Gm —— —

This test shall be carried out at ambient temperature.

Attach the nut or portion of channel to be tested on the plate
by means of rivets or bolts. Lubricate the mandrel and nut
threads as specified in table 1 (if necessary). Screw in the man-
drel so that the shoulder contacts the body of the nut (on bear-
ing surface or bottom of counterbore). Apply the torque to the
nut, in a tightening movement, as quoted in the procurement
specification.

1) A shouldered sleeve mounted on a bolt may also be used.

Dimensions in millimetres

D 3 (35| 4 |5 |6 |7 8 [10
A
i 6 | 6 | 8 | 8 | 8 | 14 | 14 | 14
0
B 0o |34 |39 |44 |55 65|75 |85 105

Figure 8
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The test de

vice includes the following elements :

a) a fixing plate;

b) a push rod with spherical end;

c) a bolt with the following characteristics :

hread : per ISO 5855/1 and 1SO 5855/2;

ensile strength classification : no particular require-

I1ISO 7481-1984 (E)

The test device includes the following elements :

a) a steel spacer heat treated to HRC > 40 (this may be a
cylindrical sleeve or a block with parallel faces pierced with a

series of holes);

b) a bolt with the following characteristics :

For the single cycle test :

1) thread : per ISO 5855/1 and ISO 5865/2 with the

1) t
2) t
ment
3) 1

haterial : no particular requirement;

d) rivets or bolts to fix the nut (no particular requirement).

3.7.2 Method

This test sh

Attach the
onto the pl
quoted in t
spherical er

Ensure that
value allowj
propriate fe

Try to scre
deformed,

Dismantle,
channel to
at low mag
the requirer

NOTE — Nu

3.8 Self-
3.8.1 Test

The test de|

all be carried out at ambient temperature.

nut or the portion of channel to be inspected
te by means of rivets or bolts. Apply the axial load
e procurement specification using the rod with the
d.

any permanent deformation is not greater than the
ed in the procurement specification using an ap-

eler gauge.

W a standard bolt manually into the nut, even-if
s far as the locking device.

then subject the nut as well as the cage\and the
h visual examination and, if necessary, eéxamination
hification after sectioning to check €onformity with
hents of the procurement specification.

s subjected to this test shall'not.be used again.

locking torque at’ambient temperature
device

vice isgportrayed in figure 9.

H f—thepiteh—diameter—whes
exception—of—thepiteh -
maximum dimensions are given in_tabl

2) tensile strength classification ' grea

to that of the nut under test;

3) material : non-coated alloy steel.

Table 2 — Bolt dimensions for self-locki

& minimum and
b 2;

ter than or equal

hg torque test

at ambient temperature (single cytle test)
Dimengions in millimetres
Pitch diamjeter
Thread (dyp)

min. max.

3 x 0,50 2,627 2,651
3,5 x 0,60 3,057 3,084
4 x 0,70 3,489 3,517
5 x 0,80 4,420 4,450
6 x 1,00 5,279 5,315
7 x 1,00 6,279 6,315
8 x 1,00 7,279 7,315
10 x 1,25 9,113 9,151
12 x 1,25 11,103 11,146
14 x 1,50 12,936 12,981
16 x 1,50 14,936 14,981
18 x 1,50 16,936 16,981
20 x 1,50 18,936 18,981
22 x 1,50 20,936 20,981
24 x 2,00 22,595 22,648
27 x 2,00 25,595 25,648
30 x 2,00 28,595 28,648
33 x 2,00 31,595 31,648
36 x 2,00 34,595 34,648
39 x 2,00 37,595 37,648

Chamfer to suit '
underhead radius P ———

> Bearing surface of nut

> >
<« e

j

2,5 pitches min.

Figure 9

For the multiple cycle test :

1) thread : per ISO 5855/1 and 1SO 5855/2;

2) tensile strength classification : identical to that of

the nut under test;

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

3.8.2 Method

This test shall be carried out at ambient temperature. During
the test, the nut temperature shall not exceed 45 °C.
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3.8.2.1 Single cycle test

Lubricate the nut and bolt threads as stated in table 1 (if
necessary), then assemble the nut to the bolt after having
added the spacer. Measure the self-locking torque when the
protrusion is 2 pitches minimum (including chamfer). Apply the

seating torque quoted in the procurement specification.

Remove the load by unscrewing a half turn and cease move-
ment. Again unscrew and measure the breakaway torque.

H

— nuts locked by plastic ring : 3 h + 15 min;

— all metal self-locking nuts : 6h £ 15 min.

Remove the assembly from the oven and allow it to cool slowly
to ambient temperature.

Remove the load by unscrewing a half turn and cease move-
ment. Begin again to unscrew and measure the breakaway
torque.

Remove the nut.

Dismantle the asgembty,—ther—submit—thebott—andTutto =

visual examination
low magnification
requirements of th

3.8.2.2 Multiple

Proceed as stated
bolt the number|
specification, and
same conditions a
It is mandatory th
bolt. Each disasse

and, if necessary, to an examination under
bfter sectioning to check conformity with the
e procurement specification.

Cycle test

in 3.8.2.1 repeating the cycle on the same
of times specified in the procurement
measure the self-locking torque under the
the first assembly and at each disassembly.
t the first assembly be carried out on a new
bly shall be sufficient to entirely disengage

the nut locking ddvice.

NOTE — Nuts havirjg been subjected to the multiple cycle test shall
not be used again.

3.9 Self-locking torque at ambient temperature
after heat soalf at maximum operating
temperature
3.9.1 Test devide
The test device cdnsists of :
a) the same gpacer as for test 3.8 (see figure 9);
b) a bolt witH the following characteristics :

1) threads|: per ISO 585571 and ISO 5855/2;

2) tensile ptrength classification : identical to that of
the nut under test;

3) materia] dnd coating : in accordance with table 1.

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

Dismantle, then submit the bolt and nutito a visual examination
and, if necessary, to an examination Under low magnification
after sectioning to check conformity with the requifements of
the procurement specification.

NOTE — Nuts subjected to this*test shall not be used agdin.

3.10 Permanent set test

This test detailsythe method for checking the possihility of re-
use of self:-locking nuts on bolts whose thread|is at the
tolerance limit.

3.10:1 Test device

The test device consists of a maximum and minimurp threaded
mandrel, in conformity with figure 10, whose chafacteristics
are as follows :

1) threads : per ISO 5855/1 and ISO 5855/2, wfith the ex-
ception of the pitch diameter and tolerances that|shall be in
accordance with the values stated in table 3;

2) material : steel heat-treated to HRC > 39.

3.10.2 Method

This test shall be carried out at ambient temperature.

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

Lubricate the nut thread and the maximum mandrel thread as

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

Lubricate the nut and bolt thread as stated in table 1 (if
necessary), then assemble the nut to the bolt after having
positioned the spacer. Measure the self-locking torque when
the protrusion is 2 pitches minimum (including chamfer). Apply
the seating torque quoted in the procurement specification.

Heat the assembly to the maximum operating temperature
quoted in the dimensional standard or drawing of the nut
+ 5 °C and maintain it at this temperature for the period given
below : )

stated—mtabte—Hifmecessaryassembtethenutto the maxi-
mum mandrel and measure the locking torque when the protru-
sion is 2 pitches minimum (including chamfer); then unscrew
the nut.

Lubricate the nut thread and the minimum mandrel thread as
stated in table 1 (if necessary); assemble the nut to the mini-
mum mandrel with a protrusion of 2 pitches minimum (inclu-
ding chamfer); then measure the breakaway torque in the
unscrewing direction.

Remove the nut, then submit it to a visual examination and, if
necessary, to an examination under low magnification after
sectioning to check conformity with the requirements of the
procurement specification.

NOTE — Nuts subjected to this test shall not be used again.
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