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Muttern mit Klemmtei!

In keeping with current practice in standards published by the International Organization for Standardizatian (150),
a comma has been used throughout as the decimal marker.

This standard takes into account the specifications given in International Standard iSO 2320 — 1983,

It was however not possible to adopt the international specifications without modifications at the present tirme, as
150 2320

lacks data for nuts with fine thread {see DIN 267 Part 23),

requires harmonization of the proof loads for nuts with coarse thread with DIN ISO 898 Part 2,
differentiates between LF nuts and NF nuts (see Explanatory notes),

dees not conform to the editorial requirements for a national standard.

This standard does not stand in contradiction to international specifications already in existence or proposed, nor 10
the amendments to these still required.

!

1 Field of application Prevailing torque type nuts as specified in this standard
correspond to type NF proposed in 180 2320 (see

The property classes, mechanical and performance prop- Explanatory notes)

erties and the methods of test fisted in this standard
apply to prevailing torgue type nuts
— with nominal thread diameters from 3 to 39 mm; 3 Designation

— with 1SO metric thread as specified in the DIN 13

: The specifications of DIN 1SO 898 Part 2 and of DIN 267
standard series;

; L . Part 23 shall apply for the designation of the property
— with styles as specified in the appropriate product classes of prevailing torque type nuts that fulfil all the
standards in which reference is made to this standard;  reguirements of these standards,

— made from alloy or non-alloy steel; Tabie 1 below gives the recommended nut/bolt

— for applications at temperatures from assemblies.

- 50 to + 120°C for nuts with a non-metallic insert, o

— 50 to +300°C for all-metal non-plated nuts, Table 1. Nut/bolt assemblies

— + e -

‘ 50 to +230°C for all-metal plated nuts. Property class of
This standard does not apply to nuts that have to meet Property class of nut mating bolt
particular requirements regarding e.g. .

— weldability; _ 5,6 upto 5.8 0r6.8
— :;orrosmr;r:.s::cance; ton - 1) up 0 B.8
— lower and higher application terperatures whic

. . 1 1]

require special materials or coatings. 101 88 98,102

Note. A standard is in preparation to cover the require- 121) 10.8,12.8
ments on the ratio of the torque to the clamp
load on prevailing torque type nuts. 1) If, in exceptionat cases, a hardened and tempered
all-metal nut is mated with a bolt which has not
2 Concept been hardened and tempered, the locking proper-
For the purposes of this standard, prevailing torque type ties can change substantially.

nuts are steel nuts (all-metal one-part or combined nuts
~ with metallic or nan-metallic insert}, in which increased Note. 1SO 2320 — 1983, in conformity with 150 898

B friction in the thread prevents the nut loosening itself. Part 2 (see DIN 1SQ 989 Part 2}, gives property

f&The increased friction is created by the appropriate class 9 for nuts to be mated with property
design of the prevailing torque element in the nut and class 9.8 bolts as specified in 15O 898 Part 1 (see
generates axial and/or radial clamping in the mating balt DIN {SO 8898 Part 1}. The application of these
and nut thread pitches. The torque required to turn the two property classes in Germany is not intended.
nut on a bolt, measured during the turning process with- If however property class 9 is required in inter-

out axial load, is the additional torque attributable to

national trade, the appropriate specifications of
{riction (fixing or removal torgue).

1SO 2320 or of DIN 1SO 898 Part 2 shali apply.

Continued on pages 2 to 11
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4 General requirements

4.1 Material
The bodies of the nuts shall be made of steel with the chemical composition given in table 2.

Table 2. Chemical compaosition limits

Chemical composition, in % by mass
{check analysis)
Property class c ) Mn p g

max, ‘ min, max, ) max.

51),81) 0,50 - 0,110 0,150

8 0,58 0,25 0,060 0,150

10 2) 0,58 0,30 0,048 0,058
122) 0,58 0,45 0,048 0,058

1) Nuts assigned to these property classes may be manufactured from free cutting steel, unless otherwise agreed
between manufacturer and user. The following maximum contents of sulfur, phosphorus and Iead are permis-
sible where free cutting stee! is used:

— sulfur, % 1%50,34%; 2
— phosphorus, 0,12%; %t
— lead, 035%. 4% i
2] For these property classes alloying elements may be added to develop the mechanical properties of the nut,

4.2 Heat treatment (hardening and tempering)
4.2.1 Nuts with coarse thread

|
Hardening and tempering is not necessary for {property) class b nuts.\li can be necessary to harden and temper class 8

nuts in order 1o devefop the mechanical properties listed in table 3.
Classes 10 and 12 nuts shall be hardened and tempered.

4.2.2 RNuts with fine thread

It can be necessary to harden and temper class 8 nuts in order to develop the mechanical proparties listed in table 4.
Class 8, 10 and 12 nuts shall be hardened and tempered.

4.2.3 Case hardening
Case hardening is not permitted for any property class.

5 Finish

The specifications of the individual product standards {dimensional standards) shall apply for the finish of prevailing
torgue type nuts,

5.1 Surface coating
The specifications of DIN 267 Part 9 shall apply where an electroptated coating is desired.

5.2 Lubricant :1i-T.y

v

The nut can Be given an approprlate lubrication, if required, in order to meet the specified performance requirements.
The lubricant shall not cause any irritation on the skin, nor emit an unpleasant odour. Only such lubricants;as retain their
tubricating properties after six months’ indoor storage shall be used. :

Nuts supplied with a lubricant shalt be clean and dry 1o the touch.

I the lubricant is subsequently removed by the customer, the mechanical and performance properties of the nut can be
changed.

5.3 Thread

The thread on the nuts, with the exception of the prevailing torque eiement of the thread, shall comply with DIN 13
Part 15. In the case of nuts with a metallic or non-metallic insert, it shall be possible to screw the GO side of the thread
gauge freely by hand as far as the insert, In the case of all-metal nuts with a deformed prevailing torque element, it shall
be possible to screw the GO side of the thread gauge freely for at least one full turn of the thread.



Ul—1ru—=11/73

45 UDFEM;

T

gL

DIN 267 Part 15 Page 3
R A
6 Mechanical propenleﬂmfﬁ*{%f’
The rnechanical proparties specified in table 3 and table 4 shall apply for testing at ambient temperature.
Table 3. Nuts with coarse thread
{Property classes as specified in DIN [S0 898 Part 2}
Property class
‘ 1
Thread 5 8 0 12
diameter Proof Vickers Proof Vickers Proof Vickers Proof Vickars
stress hardness stress hardness stress hardness stress hardness
Sy HV P HV Sp HV Sp HV
mm N/mm?2 N/mm2 N/mm?2 N/mm2
over |upto min, min max. min min. max min, min max min min. | max
- 4 520 800 170 1040 1150
810 1040
4 7 580 130 202 1150
7 10 590 302 830 188 1040 272 | 353 1160 295 | 363
10 16 810 840 1050 1180
16 39 630 146 920 233 } 353 1060 1200
Table 4. Nuts with fine thread
{Property classes as specified in DIN 267 Part 23}
Property class
'I_'hread 8 8 10 12
diameter
Proof Vickers Proof Vickers Proof Vickers Proof Vickers
stress hardness strass hardness stress hardness stress hardness
mm S HV_ S; HV Sp HV 8, HV
over to N/mm2 min. | max. | N/mm2 min. | max. | N/mm2 | min max. | N/mm2 7 min. | max.
7 10 770 1040 1100 1230
188 hd 295 | 353
10 16 780 202 1060 972 | 353 1110 205 | 383 1260
16 33 870 233 1030 1100
33 39 920 1080 1180 N - -

Note. The minimum hardnesses specified in tables 3 and 4 are mandatory for hardened and tempered nuts (see sub-
clause 4.2) and for nuts on which it is not possible to carry out a proof load test, e.g. for nuts exceeding M 24.

«

44
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8 Testing
8.1 Proof load test
DIN ISO B9B Part 2 shali apply as appropriate for the proof load test.

The nut to be tested shall be assembled on a test bolt or a hardened mandrel such that at least 3 threads protrude through
the nut. For referee purposes, a hardened mandrel shall be used in the axial test (see figure 1).

The maximum prevailing torgque occurring during assembly shall be recorded.
+L0ad

d . B

! : Hardened i N Hardened
]y [Ty

WT V4% b\ Ak

d, r ] dy, =don T

{ ’ } Figure 2. Axial compression test

* Load

Figure 1. Axial tensile test

L R
—_—}

Q

The proof load specified in clause 7 sHaII be applied axially to the nut and shall be maintained for 15 seconds. The nut
shall resist this test load without thread stripping or rupture.

The prevailing torque after stressing shall not be greater than that occuring during assembly. Measurement is commenced
after the nut has been loosened a half-turn.

The bolt used in the proof load test shall lie within thread tolerance class 6g as specified in DIN 13 Part 15. The proof
load {loadability) of the bolt shall be greater than the proof load specified for the nut to be tested.

The hardness of the test mandrel shall lie within the range 45 to 50 HRC. The thread on the test mandrel shall lie within
tolerance class Sh, with the exception of the major diameter, which should lie in the lower guarter of tolerance class 6g.

8.2 Hardness test

DIN 1SO B98 Part 2 shall apply as appropriate far hardness testing, that is Vickers hardness testing in accordance with
DIN 50133 Part 1. '

The hardness may be measured on the nut bearing surface for the purposes of routine inspection. The hardness shall be
taken as the mean value of three measurements spaced 120° apart. In cases of dispute, the hardness test shall be carried
out on a longitudinal section through the central axis of the nut with impressions placed as close as possible to the major
diameter of the nut thread.

If the hardness is tested in the Brinell test {see DIN 50 351) or in the Rockweli test {see DIN 50 103 Part 1), DIN 50 150
shall apply for the conversion. The Vickers hardness test shall be regarded as the referee test in cases of dispute.

8.3 Inspection of surface condition
DIN 267 Part 20 shall apply for the inspection of the surface condition (permissible surface discontinuities).

8.4 Testing the shear strength

The widening test as specified in DIN 267 Part 21 shall apply for testing the shear strength.
7 ﬁ‘ *’ PiA)

8.5 Prevailing torgue test il dnri

Two programmes for testing the prevailing torque {test programmes A and B) are included in this standard.

-

# 357 44
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8.5.1 Testprogramme A

Test programme A is recommended for the routine inspection of lots as supplied.

The prevailing torque test shall be conducted at room temperature using a torque wrench and with the aid of a device
for measuring the clamping load on the bolt {see subclause 8.5.3.3}.

A test bolt (see subclause 8.5.3.3) together with a test washer (see subclause B.5.3. 4) shall be |nserted in the device for
measuring the clamping load on the test bolt. The nut to be tested shall then be assembled on the boit so that at least

2 full bolt threads protrude through the nut. Nut tightening may be either manually using a torgue wrench or using

a torque-sensing power device (see also Appendix A}. The maximum prevailing torque occurring while the nut is being
advanced through the next 360° of nut rotation shall be measured. This torgue shail not exceed the first fixing prevailing
torgue value specified in clause 7.

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 the nut occurs when a 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 bolt. The nut shall then be tightened until a tensile load equal to the clamp
Voad, as specifiad in clause 7, is developed in the bolt. The test washer shall be prevented from turning.

The nut shall then be slackened until the tensile load in the belt has been reduced to zero. The minimum prevailing

torque cccurring while the nut is being slackened through the next 360° of rotation shall be measured. This torque shall
be not less than for the first fixing prevailing torque vaiue as specified in clause 7.

8.5.2 Test programme B

Test programme B is an extended test programme in comparison with test programme A, |t is recommended for original
inspection and shaj! also be used for referee inspection for lot acceptance.

Firstly the procedure described in test programme A shall be carried out. After the first fixing prevailing torque has been
measured, the nut 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, without applying a test clamp
load. On each removal, the prevailing torque element shall be disengaged from the bolt thread.

During the fifth removal, the minimum prevailing torque oceurring while the nut is being slackened through the first
360° of rotation shall be measured. This torque shall be not less than the prevailing torque value specified in clause 7.

In addition, at no time during these four additional refixings and removals shall the torque exceed the maximum first
fixing prevailing torque value as specified in clause 7.

To avoid overheating of the test assembly, sufficient time shall elapse between the torque application cycles. The speed
of installation and removat of the nut shall not exceed 30 min—1 and shall be continuous and uniform.

8.5.3 Test equipment
85.3.1 Torque measuring device

The torque measuring device (torque wrench or power device) shal! be accurate to 2% of the maximum specified torgue

range of the device. For referee purposes, the measuring device shall be chosen so that all readings fall within the upper
half of its torque range.

8.5.3.2 Load measuring device

The load measuring device used in testing the actual friction shall measure the clamp load developed in the test bolt as
the nut is tightened to * 5%, The clearance hole in the measuring device shall have the same nominal diameter and the
same tolerance as that of the test washer.

8.5.3.3 Testbotlt

For sizes up to M 24, the bolt used in testing the prevailing torque shall have a thread produced by rolling. Tolerance class 6g
shall apply for the thread; in accordance with D1N 267 Part 9, the zero line (h position) shall not be exceeded where there
is an electroplated protective coating. Thread length shall be sufficient to allow 4 to 7 thread pitches to protrude through
the nut when the nut is seated against the test washer and to leave at least 2 full threads free within stressed portion (see
Appendix A). The bolt end shall be chamfered as specified in DIN 78. The surface of tha bolt thread shall be without
discontinuities and free of any contamination which may affect an accurate determination of the actual friction developed
by the nut.

A property class in accordance with DEN ISO 888 Part 1 which corresponds with that assigned to the nut shall be chosen
for the test balt, e.g. nut: B; bolt; 8.8, The surface finish of the bolt shall also correspond with that of the nut, normally
electroplated in accordance with DIN 267 Part 9, Where nuts with a protective coating other than zinc or phosphate are
to be tested, a boit with a zinc-phosphate and oiled finish shall be used. In referee tests the nut and bolt shall have the
same surface finish,

A new test bolt shall be used for testing each nur,

The use of test mandrels is subject to prior agreement.

8.5.3.4 Test washer

No special properties are specified for the test washer. |f necessary, these shall be agreed between customer and supplier
e.g. for tightening tests.

Other counter plates {e.g. perforated metal strips}) may be used instead of washers,
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8.6 Testing the ratio of torque to clamping load

I a test for the ratio of torque to clamping load is desired, all details of this test, e.g. definition of the test washer, shali
be agreed between customer and supplier. A standard is in preparation.

9 Marking

DIN ISO 898 Part 2 shall apply as appropriate for the marking of prevailing torque type nuts, i.e. nuts of size M5 and
larger and assigned to property classes over 8 shall be legibly and durably marked to identify property class and manu-
facturer. Marking on the bearing surface is not permitted.

9.1 Marking the property class

Table 7.
Property class Sand 6 8 10 12
code number 8 10 12
Optional No rmarking
marking by
symbol
(clock system)

9.2 Marking of left-hand thread
For a left-hand thread, an arrow in the direction of fixing or the letter L shall be applied.

Where production is by chip removal, a groove over the corners of the hexagon is optionally permitted for left-hand
thread {see atso DIN 1S0 898 Part 2},



01—=10-17; 4:06PM; 3
S i i | : .o- .. 2

1

# 38/ 44

DIN 267 Part 15 Page 9

Appendix A

Methods of test for prevailing torque type hexagon nuts

A.1 Field of application

This appendix describes a method for measuring the torque and the performance characteristics of prevailing torgue type
hexagon nuts using a manual torque wrench or another mechanically driven device which will permit a correspondingly
siow fixing and removal of the nuts.

A.2 Test apparatus

A.2.1 Hand torque wrench

The hand torgue wrench used in the test shall be suited for the specified range of test torques.

A mechanically driven device with a maximum speed of 30 min—1 capable of measuring the test torque is optional.

A.2.2 Test equipment

The test requires a device for holding the test bolt, the nut and the test washer and for measuring the clamping load
developed as the nut is tightened. Figure A.1 shows a schematic illustration of such a device.

Clamp load measuring device

( Test washer 1)
¢ §
Test bolt j x Test nut
(] E— I
E\ :\‘ min, &P
\\ \ max 7P
M
NN N
mn.2P
Figure A.1 Test equipment min bd P = pitch of thread

1) The washer shall be prevented from turning.
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Standards referred to

DIN  13Pert15 1SO mefric screw threads; fundamental deviations and tolerances for screw threads from 1 mm
. diameter
DiN 78 Thread ends and lengths of projection of bolt ends for 1SO metric screw threads in accordance with
DIN1i3

DIN 267 Part9 Fasteners; technical delivery conditions; electroplated components

DIN 267 Part 20  Fasteners; technical delivery conditions; surface irregularities on nuts

DIN 2687 Part 21  Fasteners; technical delivery conditions; widening test on nuts

DIN 287 Part23  Fasteners; technical delivery conditions; property classes of nuts with fine thread {150 classes)
DIN 50103 Part 1 Testing of metallic materials; Rockwell hardness testing, scales C, A, B, F

BIN 50133 Part § Testing of metallic materials; Vickers hardness testing, proof load range 49 to 980 N (5 to 100 kp)

DIN 50150 Testing of steel and cast steel; conversion tables for Vickers hardness, Brinell hardness, Rockwell
: hardness and tensile strength
DIN 50351 Testing of metallic materials; Brinell hardness test

DIN ISC B9B Part 1  Mechanical properties of fasteners; bolts screws and studs

DIN ISO 898 Part 2 Mechanical properties of fasteners; nuts with specified proof load values

1SO 2320 - 1972 Prevailing torque type steel hexagon locknuts; mechanical and performance properties
150 2320 — 1983 Prevailing torque typs steel hexagon nuts; mechanical and performance properties

Previous editions
DIN 267 Part 15: 10.71

Amendments

The following amendments have been made in comparison with the October 1971 edition:

a} The content of the standard has been aligned with the proposed new international specifications and with DIN I1SO 898
Part 2. -

See Foreword and Explanatory notes.

Explanatory notes

The first edition of DIN 267 Part 15 was published in October 1871 and took account of the results of international
standards work done up to that time on the mechanical and performance requirements on what were then called locknuts
in which increased friction in the thread prevents the nut loosening itself, A corresponding and technically identical
international standard was then published in 1972 (150 2320 — 1972}, Both standards proved their worth during the
subsequent period and were widely applied for locknuts for the property classes of which International Recommendation
1SO/R B98 |1 — 1968, adopted on the national level as DIN 267 Part 4 {Qctober 1971 edition), applied. However, after
the standards has been published certain reservations were expressed regarding the time-consuming and expensive method
of testing the overtightening torque of the nuts to be tested. tn addition, the wish was expressed to revise Standard

180 2358 — 1972 {adopted in DIN 880}, which could only be considered an outline standard for the main groups of pre-
vailing torgue type nuts, viz.

a} one-part nuts;

b) combined metal nuts with metallic insert;

¢} combined metal nuts with non-metallic insert.

Tosome extent, the dimensions specified for these nuts did not conform with practical requirements, in particular with
regard to automatic assembly and to the more precise measurements required for this,

Since, in the meantime, the necessity of revising the general property classes for nuts had arisen, the entire problem was
studied within Technical Committee 1SO/TC 2 without abandoning the previous principles governing the property classes
specified in ISO/R 89B 11. This led to the publication of International Standard ISO 898/2 — 1980 which was adopted as
national Standard DIN IS0 898 Part 2 in March 1981. The appendix to DIN 1SC 898 Part 2 gives information on the back-
ground to the modified property classes.

International Standard ISO B9B/2 supplied the basis for a revision of S0 2320 and for the preparation of new ISQ
product standards dealing with prevailing torgue type nuts. Once the preliminary work has been completed, the inter-
national documents were published in January 1982 dealing with the following items:
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a
b

mechanical and performance properties of locknuts (revision of 1SO 2320};
nuts with non-metallic insert

— hexagon nuts, style 1 {ISO/DIS 7040);

— hexagon nuts, style 2 {ISO/DIS 7041):

hexagon flange nuts (ISO/DIS 7043);
c} all-metal nuts

hexagon nuts, style 2 (1S0/DIS 7042);
hexagon nuts, style 1 (ISO/DIS 7719);
hexagon nuts, style 2 (ISO/DIS 7720};
hexagon flange nuts {1SO/DIS 7044).

DIN IS0 drafts were not published for all these drafts since, for instance, there is no interest nationally for all-metal nuts
as specified in 1SQ/D1S 7718 and i150/DIS 7720, nor for nuts with non-metallic insert as specified in ISO/DIS 7041.
More or less independently of the proposed ISO product standards, DIN 267 Part 15 was ravised, technically harmonized
with 1SO 2320 and aligned with national concerns, Although-it is not identical in all points with the iSO Standard, this
new version of DIN 267 Part 15 can be considered equivalent to the ISQ Standard. The technical identity of the two
documents ensures interchangeability in all cases. Specifications for nuts with fine thread have been included 4o supple-
ment the 150 Standard.

The national product standards dealing with prevailing torque type nuts {this definition was chosen in place of the
previous definiticn “locknuts” for reasons of legal liability) affected by the new version of DIN 287 Part 15, are at
present still undergoing conversion to the new specifications. It is, however, already possible to apply the standard for
nuts as specified in DIN 980 and DIN 982, without dimensional changes being necessary for these nuts despite the
increased proof loads specified in DIN IS0 898 Part 2. Restrictions had already been placed on the nuts specified in
DIN 985, and these apply to a greater degree now and make it advisable that the standard is no longer applied to new
designs, as was already recommended in the September 1977 edition.

The fallowing DIN Standards are propesed on the basis of the ISO drafts referred to:

DIN 6924 Prevailing torgue type hexagon nuts, non-metallic insert

(comparable and interchangeable with IS0 7040 and superseding DIN 982 and part of DIN 980)
DIN 6925 Prevailing torque type hexagon nuts, all-metal nuts

(comparable and interchangeable with ISO 7042 and superseding part of DIN 880}
DIN.£926 Prevailing torgue type hexagon nuts with flange, non-metallic insert

{comparable and interchangeable with 150 7043; not previously standardized on the national level)
DIN 6927 Prevailing torgue type hexagon nuts with flange

{comparable and interchangeable with 1SO 7044; not previously standardized on the national level)
Standard DIN 985 will still be retained, in addition to the four standards on prevailing torque type nuts listed above, to
cover demand for replacement parts and to cover existing documents, as nuts specified in DIN 985 are not interchangeable
in all cases with those specified in DIN 6924, The previous (lower) proof load values specified in DIN 267 Part 4 shall
apply for the nuts.
International Standard 150 2320 makes the following distinctian:
— NF (normal friction) nuts
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These usually have a zinc electroplated finish plus a chromate or phosphate conversion coating with or without supple-
mentary lubricants to meet the ratio of torgue to clamp load.

— LF (low friction) nuts

These usually have a finish which is either cadmium electroplated with a supplementary extreme pressure (EP)
lubricant or phosphate coated {zinc or manganese) with a rust preventive oil containing an extreme pressure lubricant
in order to meet the torque tension requirements.

This distinction was not adopted in this standard, since only NF nuts are usual and standardized in Germany and the
specifications onty apply to NF nuts.

The method of test for the assessment of mechanical properties of prevaiking torque type nuts has been simplified and
distinguished according to test programme A {routine inspection of lots) and according to test programme B (original
inspection and in referee cases), The standard has thereby been made easier to use.

DiN-Mitteilungen 60, 1981, No. 8, pp. 566 and 567 give a comprehensive report of the national and international situ-
ation relating ta the questions of the standardization of prevailing torque type hexagon

nuts {previously termed locknuts).
Reference is made to this report. )
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