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INTERNATIONAL STANDARD

1SO 2320-1983 (E)

Prevailing torque type steel hexagon nuts — Mechanical
and performance properties

1 Scope §

1.1 This Intg
performance rd
gon nuts

a) with th

b) with s

nd field of application
rnational Standard specifies the mechanical and

quirements for prevailing torque type steel hexa-

read sizes M3 to M39 inclusive;

ecific strength requirements;

¢) with dimensions as specified in product standards;

d) within
1 -5
2) -5
3} -5

It does not apf
require special

— weldal

— COfros

the following temperature ranges :

D to + 300 °C for all-metal non-plated nuts;
D to + 230 °C for all-metal plated nuts;

D to + 120 °C for non-metallic insert nuts.

ly to nuts requiring special properties which may,
materials or coatings to improve

ility;

on resistance;

— performance outside the above specified temperature

ranges.

Unless stated

otherwise, all referénces to nuts in this Inter-

national Standard are to both prevailing torque hexagon nuts

and prevailing

torque hexagon/flange nuts.

1.2 Torque fension requirements for nuts of two types, NF

{normal frictio
clusive, and of

) and\LF (low friction), in sizes M6 to M24 in-

future Internatianal Standard

1.3 No

recommendations,

property classes 8, 9 and 10 will be covered in a

ISO 898/2, Mechanical properties of fasteners)—
with specified proof load values.

Part 2 : Nuts

ISO 965/1, /SO general purpose-metric screyv threads —

Tolerances — Part 1 : Principles and basic data.

ISO 2358, Prevailing torque-type steel hexago
Dimensions — Metric series.

ISO 4042, Threaded components — FElectropl,
components, 1}

ISO 6506, Metallic materials — Hardness test —

ISQ 6507/1, Metallic materials — Hardness test —
Part 1: HV5 to HV100.

3 Definitions

3.1 prevailing torque type nut: A nut whicH
resistant to rotation due to a self-contained prel
feature, and not because of a compressive lo
against the bearing surface of the nut.

3.2 prevailing torque developed by a nut
necessary to rotate the nut on its mating exter
component, with the torque being measured whi
approximately constant motion, and with no ax
mating component.

locknuts —

bted coatings

Brinell test.

Vickers test —

is frictionally
vailing torque
ad developed

: The torque
hally-threaded
e the nutisin
al load in the

except those for prevailing

torques, are currently available for fine thread nuts.

3.3 normal friction nuts: Nuts that usually have a zinc elec-
0 i e conversion

coating with or without supplementary lubricants to meet the

torque tension requirements.

3.4 low friction nuts : Nuts that usually have

a finish which

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

1SO 898/1, Mechanical properties of fasteners — Part 1: Bolts,
screws and studs.

1} At present at the stage of draft.

is either cadmium electroplated with a supplementary EP (ex-
treme pressure) lubricant, or phosphate coated (zinc or
manganese) with a rust preventive oil containing an EP lubri-
cant to meet the torque tension requirements.

NOTE — Use of cadmium-plated LF nuts is subject to regulation in
certain countries.
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4 Designations

Nuts with nominal heights > 0,8 D (effective thread heights
> 0,6 D) are designated by a number to indicate the maximum
appropriate property class of bolts with which they may be
mated.

A bolt or screw of a particular property class assembled with
the equivalent property class of nut, in accordance with
table 2, is intended to provide an assembly capable of being
tightened to achieve a boit tension equivalent to the bolt

ISO 2320-1983 (E)

NOTE — For more detailed information on the strength of screw thread
assemblies, see Analysis and design of threaded assemblies 770420,
E.A. Alexander, S.A.E. International Congress, 1977.

5 Mechanical and performance req‘uirements

5.1 Materials and processes

5.1.1 Materials

minimum pro fol

In addition, ggometric and mechanical properties of nuts are
designed to prpvide for a high degree of resistance to stripping
(at least 10 % bolt breakage of individual lots even under
adverse minimpm material conditions) when inadvertently over-
torqued, so ag to warn the user that his installation practice is
inappropriate.

If stripping prgves a problem, it may be advisable to use a nut
of the next higher property class.

Table 2 — Nut/bolt assemblies

Nuts shall be made of steel conforming to the chemical com-
position limits specified in table 3. The prevaiIiF]g torque ele-
ment of insert-type nuts may be made of a_ matefial other than

steel.

5.1.2 Heat treatment

Class 5 nuts need not be heat=treated. Class 8 arjd 9 nuts may
be hardened and tempered at-the option of the manufacturer.
Class 10 and 12 nuts shall"be hardened and te]:pered. Case
hardening is not allowéd for any property class.

Property class of the nut gl gn 10" 12
Property class of the mating bolt or screw 8.8 9.8, 88 10.9 12.9
and lower | and lower | and lower 9.8 10.9

8.8

1) It is not recommended that a heat-treated all-metal nut be combined with a bolt of a class lower than 8.8.

Table 3 — Limits of chemical composition

Chemical composition limit
(check analysis), %
Property class
(o Mn P S

max. min. max. max.

51 0,500 — 0,110 0,150
8and 9 0,580 0,250 0,060 0,1503)
102 0,580 0,300 0,048 0,0583!

122 0,580 0,450 0,048 0,058

1) May be manufactured from free cutting steel, uniess otherwise
agreed between the user and the manufacturer. In such cases the
following maximum sulphur, phosphorus and lead contents are per-
missible :

$0,34 %, P 0,12 % and Pb 0,35 %.

2) Alloying elements may be added if necessary to develop the
mechanical properties of the nut.

3) For nuts machined from bar, a sulphur maximum of 0,24 % is per-
mitted when agreed by the user.
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5.1.3 Finish

Nuts may be supplied plain (bare metal) or with a protective
coating (electrodeposited plating or chemical conversion
coating) as specified by the user.

Nuts may be provided with supplementary lubrication if
necessary to meet the stated performance requirements
without galling. The lubricant shall not constitute a health
hazard to the user, nor emit an unpleasant odour during the
assembly.

6 Test methods

6.1 Proof load test

The test sample nut shall be assembled on a test bolt (6.1.1) or
on a hardened mandrel (6.1.2) with a minimum of three threads
protruding through the nut. For referee test purposes, the
hardened mandrel shall be used for nuts with non-metallic in-
serts and the test bolt shall be used for all-metal nuts. The max-
imum prevailing torque occurring during the assembly of the
nut on the test bolt or mandrel shall be recorded after the first

Lubricant when pised must be suited to high speed assembly.

The performancg of nuts which are supplied with a protective
coating and/or Iybricant shall not deteriorate when the nuts are
stored indoors ffor a period of six months. The storage
temperature shall be within the range — 5 °C to + 40 °C.

In cases where rjuts are given a protective coating or cleaning
following delivery to the user, the nut manufacturer shall not be
held responsible| for failure of the nut to meet dimensional,
mechanical or performance requirements traceable to the
plating or coating.

5.1.4 Hydrogep embrittiement

Nuts shall not b¢ embrittled. When heat-treated nuts are elec-
troplated or phopphate-coated, appropriate plating or coating
processes should be employed to avoid hydrogen embrittle-
ment. If necessary, the product shall be suitably treated as
soon as practicable after plating or coating to obviate detrimen-
tal hydrogen emprittlement.

5.2 Mechanical requirements

5.2.1 Proof load

Nuts shall withstand the proof loads ‘specified in table 4 for the
applicable class Wwhen tested as specified in 6.1.

5.2.2 Hardness

Nuts shall be of |a hardness conforming to the limits specified
for the applicable class in_table 1 when tested as specified

full form thread haspassed through the grevailing torque

feature.

A tensile load equal to the specified proof joad for|the nut, as
given in table 4, shall be applied through-the test bolt or man-
drel against the nut bearing surface.in| an axial difection and
shall be held for 15 s. The nut shallresist this lgad without
thread stripping or rupture.

The axial tensile test is, decisive. The maximun) prevailing
torque occurring during disassembly of the nut aftef a half-turn
to full disengagement shall not exceed the recorde¢l maximum
prevailing torque during assembly, measured with the nut in
motion.

6.1.1 Test'bolt for proof load test

The boltused for proof load testing nuts shall be as [specified in
6.3.5'but shall have a proof load in excess of the pjoof load of
the’' nut to be tested.

6.1.2 Hardened mandrel for proof load test

The mandrel used shall be threaded to tolerance cjass 5h/6g,
except that the tolerance of the major diameter shali be in the
lowest quarter of the 6g range on the minimum material side.

The hardness for the test mandrel shall be HV 450-510
(HRC 45-50).

6.2 Hardness test

For routine inspection, hardness tests shall be carfied out on
one bearing surface of the nut and the hardness shpil be taken
as the mean of three values spaced 120° apart.|In case of
dispute, the hardness tests shall be carried out on a longitudinal
section through the nut axis and with impression$ placed as
close as possible to the nominal major diameter |of the nut

in 6.2.

5.3 Performance requirements

5.3.1 Prevailing torque

The prevailing torque developed by nuts (see 3.2} during their
first fixing, or any subsequent fixing or removal, shall not
exceed the maximum first fixing torque specified for the
applicable class in table 4 when tested as specified in 6.3. In
addition, the prevailing torques developed by nuts during their
first and fifth removals shall be not less than the removal
torques specified in table 4 when tested as specified in 6.3.

1 "
uaricauy.

The Vickers hardness test is the referee test and where prac-
ticable a load of HV 30 shall be applied.

If Brinell and Rockwell hardness tests are applied, the conver-
sion tables in accordance with the appropriate ISO documents
shall be used.

The Vickers hardness test shall be carried out in accordance
with the provisions of ISO 6507/1.

The Brinell hardness test shall be carried out in accordance with
the provisions of ISO 6506.

The Rockwell hardness test shall be carried out in accordance
with the provisions of 1ISO/R 80.


https://standardsiso.com/api/?name=6c23bb25052c4ece3448d49685c903cf

6.3 Prevailing torque test

Two test programmes are included in this International Stan-
dard. The first, programme A, is intended for the routine ac-
ceptance of lots of prevailing torque nuts as produced by the
manufacturer and received by the user. Programme A also
forms part of programme B, which is an extension of pro-
gramme A. It covers four more assemblies and removals of the
prevailing torque nuts without axial loading. A record shall be
made, as in the first removal of the nut in programme A, of the
prevailing off-torque of the nut for the fifth removal.

ISO 2320-1983 (E)

shall be slackened until the prevailing torque element is
disengaged from the bolt thread.

The nut shall then be reassembled and removed four more
times. On each assembly, the nut shall be advanced sufficiently
to allow a length equivalent to four to seven thread pitches to
protrude through the nut. On each removal, the prevailing
torque element shali be disengaged from the bolt thread. This
portion of the test need not be carried out in the load measuring
device.

During the fifth removal, the maximum torgue occurring while

It is generally|considered that products meeting programme B
requirements |may ordinarily be accepted by the routine test
procedure of programme A.

6.3.1 Programme A

Programme A is recommended for routine inspection for lot
acceptance.

The prevailifg torque test shall be conducted at room
temperature Ysing a load measuring device (6.3.4).

A test bolt (6.3.5) shall be inserted in the load measuring

device, a test

washer (6.3.6) placed on the bolt and the sample

nut then assembled on the bolt. The nut shall be advanced on

the bolt unti

a minimum of two full bolt threads protrude

through the nut. Nut tightening may be either manually with a

torque wren
annex A), or
(6.3.3) (a sui
torque occur
next 360° of
acceptable, t

h {a recommended technique is described in
with an equivalent torque-sensing power device
ble device is shown in annex B). The maximum
ing while the nut is being advanced through;the
hut rotation shall be measured. For the/mfut to be
his torque shall not exceed the first.installation

prevailing torgue value as specified for the applicable nut in

table 4.

Tightening shall be continued until the nut is seated against the

test washer.

The length of the test-bolt shall be such that

seating of th¢ nut occurs when &’length equivalent to four to

seven thread

pitches of the test bolt protrudes through the top

of the nut, measured from the-end of the boit. The nut shall
then be tightgned until a tensile load equal to the clamp load, as
specified in table 4, is ‘developed in the bolt. The test washer
shall be prevented from turning during nut tightening.

the nut is being slackened through the first 360° of rotation
shall be measured. For the nut to be accéptaljle, this torque
shall be not less than the fifth removal prevailing torque value
as specified in table 4. In addition, at-np time dufing these four
additional refixings and removals_shall the torque exceed the
maximum first fixing prevailing, torque value as specified in
table 4.

To avoid overheating of the'test assembly, suffigient time shall
elapse between the torque application cycles.

The speed of installation and removal of the nJt shall not ex-
ceed 30 rev/min, and shall be continuous and yniform.

6.3.3 ((Torque measuring device

The torque measuring device (torque wrench or|power device)
shall be accurate to £ 2 % of the maximum specified torque
range of the device. For reference purposes, the measuring
device shall be chosen so that all readings fall wjthin the upper
half of its torque range.

6.3.4 Load measuring device

The load measuring device used in the prevailing torque test
shall be an instrument capable of measuring the actual tension
induced in the test bolt as the nut is tightened. Tlhe device shall
be accurate to £ 5 % of the test clamp load bging used. The
bolt clearance hole in the backing plate shall have the same
diameter and tolerance as the test washer.

6.3.5 Test bolt for torque testing

The nut shalll then be slackened by the application of reverse

Threads on all bolts of 24 mm diameter and smal

er shall be pro-

duced by rolling. Bolt length shall be such that

length of four

torque until the tensile load in the bolt has been reduced to
zero. The maximum torque occurring while the nut is being
slackened through the next 360° of rotation shall be measured.
For the nut to be acceptable, this torque shall be not less than
the first removal prevailing torque value specified for the
applicable nut in table 4.

6.3.2 Programme B

Programme B shall be used when assessing quality of nuts, and
also for referee inspection for lot acceptance.

Programme A test procedure {6.3.1) shall be carried out. After
the first removal prevailing torque has been measured, the nut

to seven thread pitches as measured from the end of the boit
will protrude through the nut when the nut is seated against the
test washer. Thread length shall be such that a minimum of two
full threads are within the grip after the nut is seated. The bolt
shall have a point which is flat and chamfered; this will be the
subject of a future International Standard. The thread surface
shall be free of burrs or other contamination that might affect
an accurate determination of the prevailing torque developed
by the nut.

The bolt shall have an ultimate strength related to the specified
proof load of the nut to be tested and the properties shall be in
accordance with 1SQ 898/1.

A new bolt shall be used for testing each nut.
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6.3.5.1 When testing normal friction (NF) nuts, the bolt shall
have the same finish (metallic coating) as the nut tested.
Thread tolerances of the bolt shall be as specified in the stan-
dard of the actual surface coating. When testing nuts with
coating other than zinc, cadmium or phosphate, a zinc-
phosphated and oiled test bolt shall be used.

6.3.5.2 When testing low friction {LF) nuts, the test bolt shall
have a zinc-phosphate and oil finish and have threads conform-
ing to 1SO 965/1 class 6g tolerances.

A future international Standard will deal with torque tension
testing and will incorporate a definition for an appropriate test
washer.

7 Marking

Nuts of diameter M5 and larger shall be marked legibly to iden-
tify property class and manufacturer. Property class identifi-
cation symbols shall conform to ISO 898/2. Manufacturer’'s
identification symbols shall be at the manufacturer’s option.

6.3.6 Test wagher

If tests according to this International Standard are carried out,
no special propetties need be applicable to the test washer.

If torque tension| testing is required, the qualities of the test
washer shall be the subject of a specific agreement.

Marking may be raised or indented at the manufagturer’'s op-
tion; however, raised markings shall not project heyond the
specified maximum width or height of nut. indented marking
may be located on any surface, but preferably not|on the nut
bearing surface; raised marking shalf not be on the put bearing
surface.
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