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English version of DIN EN 493 : 19902 EN 493
Verbindungselemente; Oberflaéchenfehlar; Muttern Supersedes DIN 267 Part 20,

" October 1984 edition, and
DIN 267 Part 21, June 1881 edition.

European Standard EN 493 :1992 has the status of a DIN Standard.

A comma is used as the decimal marker.

National foreword

Following the publication of a series of Eurcpean Standards on hexagon nuts based on |SC Standards, there is a growing
demand for a European Standard dealing with surface discontinuities that may occur during the manufacture and
processing of nuts. An 18O Standard (IS0 6157-2) covering this matter is currently in preparation. Since its date of publica-
tion cannot be predicted, CEN/TC 185 decided to prepare a European Standard based on 150 6157-2 (at present at
the stage of draft) as well as on two further commitiee drafis dealing with the widening test and the cone proof load test
on nuts (both methods have been included in normative annexes to the present standard).

In the foreword to EN 20 898-2 (identical to SO 898-2), referance is made to the present stendard, which points out
that there is a connection between the European Standards on hexagon nuts and the Eurcpean Standard on surface
discontinuities on nuts.it is intended to adopt 1SO 6157-2, tagether with the IS0 Standards on the widening and the cone
prootf foad tests on nuts, once published, as a European Standard, which wlll then supersede EN 493,

The DIN Standards corresponding to thae European Standard and International Standards referred to in clause 2 of
the EN are as follows:

European Standard/ISO Standard DIN Standard

EN 20898-2 DIN 150 898 Part 2
IS0 468 DIN 4763

ISO 898-6 DIN EN 20 BOB Part 6
IS0 2320 DIN 267 Part 15

1SO 3269 DIN 1SO 3269 *}

“) At present at the stape of draft.

Continued overleal,
EN comprises 12 pages.
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Standards referred to ‘

(and not lnclu‘dad in Normative rafsrancea)

DIN 287 Part 15 Fastaners; tachnical delivery conditions; prevailing torque type nuts

DIN 4783 Grading of values for surface roughness parameters

DIN ISO 898 Part 2 Machanical propertles of fastenars; nuts with spacifled proof load values

DIN EN 20898 Part € Maechanical propertlas of fastanars; nuls with specified proof load values; fine pilch thread
1SO/DIS 8157-2 Fastenars; surface discontinulties; nuts with thread sizes M5 10 M 38

1SO/DIS 10485 Cone proof load test on nuts

Previous editlons

DIN 267 Part 20: 05.81,10.84; DIN 266: 03.31; DIN 589:07.31,01.34; DIN Kr550: 03.36; DIN 267 Parts 1 and 2: 04.37;
DIN 267: 06.40, 01.43, 01.54, 12.60; DIN 267 Part 4: 05.68, 1071, DIN 267 Part 21. 08.81.

Amendments
In comparison with DIN 267 Part 20, October 1984 edition, the following amendments have beesn mads.
a) The opening width of forging cracks i's no longer specified.
b) Limits for cracks in the locking element have been specified.
€) The permissible depth of shear bursts is no longer specified,
d) The permissible depth of bursts is no longer specified.
) A maximum seam depth for all thread sizes has been specified.
f) The permissible seam width is no ionger spacified.
g) R, (instead of R,) has been specified as the surface roughness parametsr for tool marks.
h) Sampling shall be carried out as specified in SO 3269.
i} Specifications for the widaning test and the cone proof load test have been included in annexes.

—_

~—

fn comparison with DIN 267 Part 21, June 1981 edition, the following amendments have been made.
a) Comparative measurements for nuts of highly ductile material are no longer specified.
b) Specifications for nuts of free cutting steel are no longer included.

International. Patent Classification
F16B 37/00

F16 B 39/42

F16B 43/00

GO1B 21/30

GO1M 13/00

Editor's note

This standard reproduces the official text of the English version of EN 493 as Issued by CEN. In its preparation for publication as
DIN EN 493 (English version), one point has been noted which we consider to be in need of correction. This has been marked *).
The suggested amendment is given below and will be forwarded to the responsible CEN Secretariat for its consideration.

in presentatlon, orthography, punciustion and hyphenation, the aim has been to implement the PNE Rules consistently. Obvious
errors {(e.g. redundancies and omissions) have been rectlifled without further reference.

Suggested amendment

For ease of comprehension, the last paragraph of A.3 should be amended to read: 'The nut shall be deemed to have failed if it
breaks completely before the minimum specified widening value is reached. in cases of doubt, the nut may be severed at a
point opposite the fracture and, if it then lalls into two separate parts, be deemed to have failed.
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EUROPEAN STANDARD
NORME EUROPEENNE
EUROPAISCHE NORM

EN 493

UDC 621.882.3 : 620.191

Descriptors: Fasteners, nuts, appearance, surtace defects, limits,

English version

Fasteners

Surface discontinuities
Nuts

Eléements de fixation; défauts de surface: Verbindungselemente; Oberflachentehler;
écrous Muttern

Thls European Standard was approved by CEN on 1892-05-15.

CEN membars are bound to comply with the CEN/CENELEC Internal Reguiations which
stipufate the conditions for giving this European Standard the status of a national standard
without any alteration. -
Up-to-date lists and bibliographical references concerning such national standards may be
obtained on application to the Central Secretariat or to any CEN member.

This European Standard exists in three official versions (English, French, German). A version
in any other language made by translation under the responsibility of a CEN memberinto its
own language and notified 1o the Central Secretariat has the same status as the official
varsions, '

CEN members are the national standards bodies of Austria, Belgium, Denmark, Finland,
France, Germany, Greece, lceland, Ireland, ltaly, Luxembourg, Netherlands, Norway,
Portugal, Spain, Sweden, Switzerland and United Kingdom.

CEN

European Committee for Standardization
Comité Européen de Nermalisation
Européisches Komitee fiir Normung

Central Secretariat: rus de Stassart 36, B-1050 Brussels

© 1982, Copyrigh! reserved 1o all CEN members.
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Foreword

This European Standard has been prepared by CEN/TC 185 'Threaded and nen-threaded mechanica! fasteners and ecces-
sories’ and was submitted to the Unique Acceptance Procedure.

National atandards identical to this European Standard shali ba published, and confiicting national standards withdrawn, by

1992-11-30 at the latest.

In accordance with tha CEN/CENELEC Internal Regulations, the following countrles are bound to implement this European
Standard: Austria, Belgium, Denmark, Finland, France, Germany, Greece, Iceland, Ireland, taly, Luxembourg, Netherlands,
Norway, Portugal, Spain, Sweden, Switzerland and United Kingdom,

1 Scope

1.1 This European Standard establishes limits for various
types of surface discontinuities on nuts with

— nominal thread diameters from 5 up to and including
39 mm

— product grades A and B

— all property classes according to EN 20898-2,
IS0 898-6*) and {SO 2320 unless otherwise specified
in product standards or by the purchaser.

1.2 In case of the permissible limits for surface discon-
tinuities indicated in clause 3, properties according to
EN 20 898-2, ISO 898-6*) and ISO 2320, as appropriate,
must be satisfied. In addition, the dimensicnal require-
ments specifiad in the relevant product standard must ba
satisfied.

NOTES: The figuras in clause 3 are examplas only.
They apply by analogy tc ather types of nuts.

For clarity, some of the figures show the surface
discontinuities in an exaggerated manner.

2 Normative references

This European Standard incorporates, by dated or undated
reference, provisions from other publications. Thase nor-
mative references are cited at the appropriate placasin the
text and the publications are listed hereafter. For dated
references, subsequent amendment to or revisions of any

of these publications appiy to this European Standard only
when incorporated In it by amendment or revision. For
undated references, the latest edition of the publication
referred to applies.

EN 20898-2 Mechanical properties of fasteners.
Part 2: Nuts with specified proof load
values

IS0 468 :1982 Surface roughness; parameters, their

values and generai rules for speclfying
requirements

ISO B98-6: 1988 Mechanical properties of fasteners;
nuts with specified proof load values,
fine pitch thread*)

ISO 2320:1983  Prevailing torgue type steel hexagon
nuts; mechanical and performance
properties

1SO 3269: 1988  Fasteners; acceptance Inspaction

3 Types,causes and appearance of and limlits
for surface discontinuities
3.1 Cracks

A crack is a clean (crystalline) fracture passing through or
across the grain boundaries and may possibly follow in-
clusions for foreign elements, Cracks are normally caused
by overstressing the metat during forging or other forming
oparations, or during heat treatment, or may have been
present in the raw materlal,

*) Adopted as EN 20 898-6.
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3.1.1 Quench cracks

Cause Quench cracks may occur during heat treatment. Such cracks usually appear as irregular and
branched pathways on any surface of the nut.
Quench crack in thread
Quench crack

Appearance

Quench crack @

Quench crack at internal eorner (difficult to detect) Quench crack
Limits Quench cracks of any depth. any length or in any location are not permitted.
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3.1.2 Forging cracks and Inclusion cracks

Farging cracks may occur during the cut-off or forging oparations and are locatad only In the top and
Cause bottom face of the nute or in the intersection of the face and fiat. inclusion cracks are caused by
non-metallic incluaiona inharant in tha raw material.
Cracks in top Forglng cra;cks in top
or bottom face or in thread, or bottom face
causad by Inclusions Forging cracks in top
or bottom face
Appearance
Cracks located in the top and bottom faces shall be permitted provided that:
- there are no mors than two forging cracks which extend across the full width of the bearing
tace neither of which shall exceed a depth of 0,05 4 (in the case of flange nuts, cracks in the area
between s and 4, are not permitted);
— no crack extends into the tapped hole beyond the first full thread;
Limits — no crack in the first ful! thread exceeds a depth of 0,5 H;.
d — nominal thread diameter
d., — external diameter of the bearing face
Hy ~ effective thread height, ‘
H,=0,541 P (P = pitch of thread)
s — width across flats
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3.1.3 Cracksa in the locking element of all meta| prevalling torque type nuts

Cause

Cracks in the Jocking element of all metaj prevailing torque type nuts may occur during the cut-off,
forging or daflecting process and are either on the external or internal face.

Appeerance

Internal cracks

External crack

Limits

Cracks in the locking element resulting from the forging process shall be permitted provided that alt
mechanical and functional requirements are met and that
— there are no more than two cracks which extend over the fult width of the crown circle, neither of
which shall exceed a depth of 0,05 4,
— no crack extends into the tapped hole baeyond the first fuil thread,
— no crack in the first full threed exceeds a depth of 0,5 H,.
Cracks in the locking element resulting from the deflecting procass are not permitted.
d — nominal thread diameter

H{~0541P

3.1.4 Cracks in the washer retainer
A crack in the washer retainer is an opening in a lip or hub of metal used for securing 2 washer on a nut.

Cause Washer retalner cracks may occur when pressure is applied 10 the lip or hub during assembly of the
washar.
Washer retainer cracks
Appearance
Limits Washer retainer cracks are permissible It limited to the contour of the llp or hub used for retaining
purposes provided that the washer Is securely held and abte to rotate fresly.
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3.2 Shear bursts
Shear bursts are open breaks in the surface of the metal.

Cause

Shear bursts occur, for example, during forging operations on the external surfaces of nuts and at the
periphery of flange nuts. Shear bursts are located at approximately 45° to the axls of the nut.

Appearance

Shear burst
Shear bursts

Limits

Na shear burst in the tlats of hexagon nuts shall extend into the bearing faces of the nut or crown circle
of the Hlange nut. Shear bursts cccurring at the intersection of two wrenching flats shalt not reduce the

width across corners below specified mimimum vajues.
Shear bursts at the periphery of the tlange of flange nuts are allowed providing they do not extend into
the minimum diameter of the bearing face, d,,.

3.3 Bursts

Bursts are open breaks in the surface of the metat.

Cause

Bursts may occur, for example, during forging operations on the external surfaces of nuts and at the
periphery of flanged nuts because of surface discontinuities in the raw material,

Appearance

Limits

If a burst occurs i connection with a seam resulting from the raw material, the seam may extend into
the crown circle {sea 3.4), but not the burst Bursts occurring at the intersection of two wrenching flats
shall not reduce the width across corners beiow specified minimum values. No burst located at the
intersection of top or bottom face with a wrenching flat shall have a width greaterthan 0.25 mm + 0.02 5.
Bursts at the periphery of the flange of flange nuts are allowed providing they do not extend into the
minimum diameter of the bearing face. dy. and the width of the burst does not exceed 0,08 d,

. — flange diameter

s — width across flats

N



: # 31/ 78
01—-10-18; 8:42AM; .z
Page 7
EN 493 ;1992
3.4 Seams
A seam is a longitudinal surface discontinuity in the form of an unwelded open fold in the material,
Cause Seems are usually inherent in the raw material from which fasteners are made.
Appearance
Seams
Seams shall be permitted provided that a depth from the surface of 0,08 d for all thread sizes is not
Limits exceeded.
d — nominal thread diametar
3.5 Folds

A fold is a doubling over of metal which occurs at the surface of the nut during forging.

Folds may be produced b

Cause y material displacements during forging operations on nuts at or near the
intersection of diameter changes or on the top or bottom face of the nut.
Fold on top or bottom face
fold on side
Appearance

Fold at periphery
of bearing tace of flange nuts

Limits

Felds shall be permitted exca

pt that those located al the intersectio
bearing tace of tiange nuts sh

n of the flange periphery and

all not intrude into the bearing surtace.
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3.6 Volds
A void Is a shallow pockat or hollow on the surface of a nut due to non-tilling of matal during forging or upsetting.
Cause Voids are producaed by marks or impreasions of chips (ahear burrs) or by rust formation on the raw
matarlal. They are not planished during forging or upsetting.
-
=]
Appearance ( -
Y [}
Voids
Voids
Depth of voids: < 0,02 d;: 0,25 mm max.
Area of all voids:
Limits The cornbined surface area of all voids on the bearing face shall not exceed
5% of the bearing surface for nuts with thread diameters up to and including 24 mm, and
10% of the bearing surface for nuts with thread diameters over 24 mm,
d — nominal thread dlameter

3.7 Toof marks
Tool marks are lengitudinal or circumferential grooves of shallow depth,

Cause Tool marks are produced by a relative motion af workpiace and manufacturing tool.
Tool marks are most frequentiy slongated or circumferential.
Appearance Tool marks
~.!I e
Parmissible tool marks " Permissible teol marks
Limi Taol marks on the bearing surface shall not exceed a surfaca roughnass, R,, of 3.2 um whan tastad
Imits . . vt "
in accordance with I1SO 468, Tool marks on other surfaces are allowad.
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3.8 Damage
Damage Is any indentation on the nut surface.

Damage (e.g. dents, screpes, nicks and gouges)} is caused by external action during handting and

Cause transport.

Appearance No pracise geometrical shape, location or diraction; identifiable as external action.

Damage as described above shall not cause rejection unless it impairs usability. Moreover, 1.2 applies.

Limits i necessary, speciat packing and handling procedures are to be used in ordear 1o avoid unacceptable
damage during transport.

4 Inspection and evaluation procedure
Sampilng shall be carried out in accordance with SO 3288, using the following procedures.

4.1 Principles

For routine acceptence purposes, visual inspection procedures may be used to ensure that products conform to this stand-
ard.

For referee purposes, nuts shall satisfy the widening test; see annex A, The cone proofioad test (see annex B} may be applied
in addition to the widening test by agreement between manufacturer and user.

4.2 Non-destructive testing

Arepresentative sarnple shall be taken from the lotin accordance with !SO 3269 and subjected to either x10 magnification
visual examination tests or other suitable tests (e.g. magnetic technigues or eddy current testing). if no unacceptable surface
discontinuity is found, the Iot shall be accepted. If a user requires 100 % examination, this shall be stated at the time of
orderlng.

4.3 Destructive testing

It, after ramoving the coating, surface discentinuities are found which are likely to exceed the allowable limits, parts with
the most severe surface discontinuities shall be selected for destructive testing (see 4.1).

4.4 Evaluation

If, during visual inspection, a product Is tound with quench eracks or deflection cracks in the locking element or discontinui-
ties which exceed the dimensional limits, the iot shall be subject 10 rejection,

If any part fails the appropriate destructive tests described in 4.1, the lot shall be subject to rejaction.
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Annex A (normative)
Widening test on nuts

A1 Scope

This annex spacifies the test procedure for evaluating the acceplabiflty of surtace discontinuitles designated in this standard.
excluding nuts made of free cutting steel.

A.2 Widening test

A.2.1 Principle

Aftar removal of the thread up to the nominal diamater, a tapared mandrel is Pushed into the nut. The widening is measured as
percentage of the hole dlamater.

A.2.2 Test mandrei

The test mandrel shown in figure A.1 shall be used for measurement of widening of 6 % and 4 %, respactively (see A 3). It shail
have a minimum hardness of 45 HRC and the cone shall be polished (surface roughness, R, = 2,5 pmy.

A.2.3 Tesat nut

Tha nut to be subjected to the widening tast shall have the thread removed to a diamaetar equal to the nominal diameter of
the thread.

A.2.4 Procedure
Prior to the test, lubricate the mandrel with molybdenum disuphide (MoSg).

insert the mandrel into the nut as shown in figure A.2 and apply a load axially in a slow and staady manner until the mandre|
is pushed through tha hole up to the cylindrical part. The mandre! shail be tightly clamped at the upper end. For referee pur-
poses, the speed of insertion shall not exceed 25 mm/min.

A.3 Criteria

The total widening of nuts shall be

6% for nuts of property classes 4 to 12 and
4 % for nuts of property classes 04 and 05.

Failure of a nut occurs when the wall of the nut breaks entirely before the minimum specified widening valus Is obtained. In
cases of doubt, the fracture may be recognized when the nut is cut on the opposite side and then falls into two single parts. +)

A.4 Special cases
A.4.1 Prevalling torque type nuts

For prevailing torque type nuts, the minimum vajue of widaning shall be 20 % below tha values specified for hexagon nuts
in A3,
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d — neminal thread diametar *)
m — nominal height of nut
1064 (104)
_1.]
| st
‘ Load
_ 7 Hardened
: (L] 7
7 3
\ Al
E
i}
d
Flgure A.1: Test mandre! for widening of nuts Figure A.2: Test assembly
up to 8% (1,08 d) or up to 4% (1,04 q)
*} For the testing of oversize tapped nuts, dimsnsion ¢ shsll be enlarged according to the major diameter of the internal

thread.
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Annex B (normative)
Cone proof load test on nuts

B.1 Scope

This annex spacifies tha mechanlcal propertlas of nuts with
— nominal thread diameters from 5 up to and including 39 mm
— product grades A and B
— property classes 8 to 12

under the conditions of the cone proof load test.

B.2 Purpose and principle

The purpese of the tast is to detect the presence of detrimantal 58ams or cracks. The use of a conical washar axaggerates the
influence of such defects on the loadbearing capacity of the nut by introducing a'simultaneous dilating and stripping action.

B.3 Apparatus

B.3.1 Conical washer (sae figure B.1) having & minimum hardness of 57 HRC.The contact point of the cone shall be flat and
shall have a width of {0,13 + 0,03) mm for nominal thread diameters < 12 mm and a width of (0,38 + 0,03) mm for nominal
thread diameters > 12 mm.

B.3.2 Mandrel hardened (min, 45 HRD) and threaded to tolerance class 6g except that the tolerance on tha major diam-
eter shall be the last quarter of the 8g range on the minimum material side.

B.4 Procedure

Assemble the nut and cone washeron the mandrel, as shown in figure B.2, The cone washer shalt bear against a nut face which
is flat and normal {o the nut axis. Apply the specitied cone proof load (see B.5) to the nut.

The speed of testing, as determined with a frae-running crosshead, shall not exceed 3 mm per minute. The cone proof load
shall be retained for 10 seconds. ‘

B.5 Criteria
The nut shall support the proof load specified in EN 20 898-2 or ISQ 898-6 *), as applicable, without stripping or rupture.

a2

% L]
Nut . g
F——A -
A <u:a = r \ ][ I
™ \ (] l i
4T N R
N
—. ] —_
Conlact point f I
' ~I~._ Hardened
Nominal diameter of mandrel
mandrel *§°® mm ‘ Load
Figure B.1; Conlcal washer Figure B.2: Tast assembly

*} Adopted as EN 20 898-6.
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