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(1ISO 898-6: 1968)" EN 20 898

English version of DIN EN 20 898 Part 6 Part &

This standard incorparates the English version of 1ISO 898-6.

Mechanische Eigenschaften von Verbindungselementen; Supersedes DIN ISO BB Part 6,
Muttern mit festgelegten Prutkréften; Feingewinde June 1890 edition,
(ISC 898-6: 1988)

European Standard EN 20 898-6 ; 1992 has the status of a DIN Standard.

A comma is used as the decimal marker.

National foreword

This standard has been published in accerdance with a dacision taken by CEN/TC 185 1o adopt, without alteration,
International Standard ISO 8988 as a European Standard,

The responsible German body involved in the preparation of this standard was the Normenausschuf Mechanische
Verbindungselemeante (Fasteners Standards Commitiee}.

This standard shall be applicable for all products complying with DIN EN Standards and DINISO Standards in which
reference is made to 150 B98 Part 6 and with DIN Standards in which referance is made to DIN ISO 898 Part 6.

DIN EN 483 is the standard corresponding to International Standard 1S0 6157 Part 2 referred to in clause 2.

Standard referred to
{and not inciuded in References)

DIN EN 493 Fasteners: surface discontinuities; nuts

Previous editions
DIN 267 Part 23: 08.83; DIN ISO 898 Parl 6: 03.90, 06.90,

Amendments

1S0 898-8 having been adopted as s European Standard, the status of the corresponding DIN Standard (DIN ISO 898
Part 6) has been changed accordingly.

Intemational Patent ClassHication
F 16 B 037/00
F 16 B 031/00
G 01 N 003/00
G 01 L 005724

.

* Corrected and }eprlnled in 1989.

EN comprises 8 pages.
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EUROPEAN STANDARD EN 20 898-6
NORME EUROPEENNE
EUROPAISCHE NOHM July 1992

UDC 621.882.3.082.15

Dascriptors: Fastenars, nuts; fasteners, spacification, machanical praperties, tesla, proof loads, designation, marking.

English version

Mechanical properties of fasteners
Part 6: Nuts with specified proof load values

Fine pitch thread
{150 898-6: 1988)

Caractéristiques mécaniques des olé- Meachanische Eigenschaften vaon Verbin-
ments de fixation. Partie 6: Ecrous avec dungselementen. Teil 6: Muttern mit fest-
charges d'épraeuve spécifides; filetages & gelegten Prifkraften; Feingewinde

pas fin (ISO 898-6 : 1988) {130 B98-6:1988)

This European Standard was approved by CEN on 1992-07-17 and is identical to the
IS0 Standard as referred to. CEN members are bound to comply with the CEN/CENELEC
internal Regulations which stipulate the conditions for giving this European Standard the
status of a national standard without any aiteration.

Up-to-date lists and bibliographical references concerning such national standards may be
ohtained on application to the Central Sacretariat or to any CEN member.

This European Standard exists in three official versions {English, French, German). A version
in any other language madae by translation under the responsibility of a CEN member into its
own language and notified to the Central Secretariat has the same status as the official

versions.

CEN members are the national standards bodies of Austria, Belgium, Denmark, Finland,
France, Germany, Greeca, |celand, ireland, Italy, Luxembourg, Netherlands, Norway. Por-
tugaf, Spain, Sweden, Switzerland and United Kingdom.

CEN

European Committee for Standardization

Comité Européen de Normalisation

Europdisches Komitee fir Normung

Ceontral Secretariat: rue de Stassart 36, B-1050 Brussels

©1992. Copyright reserved to alt CEN members, Ref. No. EN 20 898-6: 1992 E
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Foreword

In 1892, CEN/TC 185 'Threaded and unthreaded fastenars and accessories’, the Secretariat of which is held by DIN, decided
to submit Internationel Standard

ISO B98-6: 1988 Mechanical properties of fasteners; nuts with specified proof load values; fine pitch thread
to Formal Vote. The result was positive.

in the countries bound to implement this European Standard, a national standard identical to this European Standard shall
be published, and conflicting national standards withdrawn, by 1993-01-31 at the latest.

In accordance with the CGEN/CENELEC Internal Regulations, the foliowing countries are bound to implement this European
Standard:

Austria, Belgium, Denmark, Finland, France, Germany, Greece, Iceland, Ireland, Italy, Luxembourg, Netherlands, Norway,
Portugal, Spain, Sweden, Switzerland and United Kingdom,

Endorsement notice

The text of the International Standard 1SO B98-5: 1988 was epproved by CEN as & European Standard without any modifi-
cation.

142



01—-10-18; 2:20PM;

#

4/ 786

1 Scope and fisld of application

This part of ISO 898 specifies the mechanicai properties of nuta
with specified proof ioad valuas:

—  with nominal thread diarneters, d, from 8 mm up to and
including 39 mm;

~ of triangular ISO thread and with diameters and pitches
according to ISO 68 and 1SO 262 (fine pitch thread);

— with thread tolerances 6H according to 1SO 965-1 and
965-2;

— with specific mechanical requirernents;

— with widths across flats as specified in ISQ 272 or
equivalent;

— with nominal heights greater than or equal to 0,5 D;
— made of carbon or alloy steel.

it does not apply to nuts requiring special properties such as:
—  waeldability;
— corrosion resistance (see IS0 3506) ;

— ability 10 withstand temparatures above +300 °C or
below -50 °C.
NOTES

1 Nuts made from free-cutting steel shall not be used abova
+ 250 °C.

2 In case of thread tolerances other or larger than 6H, decrease of the
stripping strength should be considered.

Nominal thread Test load, %
diameter Thread tolerances
d
mm 6H ™ 6G
B<d< 16 100 96 97,5
16 <d <39 100 98 94,5

11 At present at the stage of draft.
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2 Raeferances
ISO 68, /SO general purpose screw threads — Basic profile,

S0 262, /SO general purpose metnc screw threads — Selectad
sizes for screws, bofts and nuts.

ISO 272, Fasteners — Hexagon products — Widths across
flats.

ISO 288-1, 150 system of fimits snd fits — Part 1 Bases of
tolerances, deviations and fits.

ISO 724, 150 metric screw thraads — Basic dimensions.

ISO 965-1, /SO gensral purpose metric screw threads —
Tolerances — Part 1; Principles and basic data.

ISO 965-2, /50 general purpose metric screw threads —
Tolerances — Part 2: Limits of sizes for general purpose bolt
and nut threads — Medium quality.

IS0 6157-2, Fasteners — Surface discontinuities — Part 2:
Nuts with thread sizes M5 to M39.")

1SO 6506, Metallic meterials — Hardness test — Brinell test.

150 B507-1, Metaliic materisls ~ Hardness test — Vickers test
— Part 1: HVS ro HV100.

S0 8508, Metailic materials — Hardness test — Rockwell test
(scales A — B C — D — F— F e G- H— K

3 Designation system

3.1 Nuts with nominal heights > 0,8 D (effective
lengths of thread > 0,6 D)

Nuts with nominal heights » 0,8 D (effective lengths of thread
»0.6 D} are designated by a number 10 indicate the maximum
appropriate property class of bolts with which they may be
mated. -

Failure of threaded fasteners due to over-tightening can occur
by bolt shank fracture or by stripping of the threads of the nut
and/or bolt, Shank fracture is sudden and therstore easily
noticed. Stripping is gradual and therefore difficult 1o detect ;

this introduces the denger of partly faited fasteners being left in
assembilies,
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Table 1 — Designation systam for nuts with nominal heights >0,8 D

Nuts
Mating bolts
style 1 styla 2
Property class Nominal
of nut thread Nominal thread
Property class diameter diameter range
range
mm mrm
[ < 6.8 d< 3 d< 38 —
8 B.8 7 < 39 d< 3 d < 16
10 10.8 d <« 39 d < 16 o < 39
12 12.9 d < 16 - d < 16

NOTE — in genersl, nuts of a higher property class can replace nuts of s lower property class. This is advisable
for a bolt/nut assembly going into a stress higher than the yield stress or the stress under proofing load of the
bolt.

Table 2 — Designation system and stresses under
proof lcad fer nuts with nominal heights
»05Dand < 08D

It would therefore be desirable to design threaded connections
s0 that their mode of failure would always be by shank fracture
but unfortunately, because of the many variables which govern
stripping strength {nut and bolt material strengths, thread

clearances, across-flats dimensions, etc.) nuts would have to
be excessively thick to guarantee this mode in all cases.

A boM or screw assembled with a nut of the appropriate prop-
erty class, in accordance with table 1, is intended to provide an
assembly capable of being tightened to the bolt proofing load
without thread stripping occurring.

However, should tightening beyond bolt proofing load take
place, the nut design is intended to ersure at least 10 % of the
overtightened assemblies fail through bolt breakage in order to
warn the user that this installation practice is not appropriate.

NOTE - For more detailed information on the strength of screw thread
assemblias, see the annex to I1SO §98-2.

3.2 Nuts with nominal heights > 0,5 D and
< 0,8 D (etfective heights of thread > 0,4 D and
< 0,6 D)

Nuts with nominal heights » 0,6 D and < 0,8 D (effective
haight of thread > 0,4 D and < 0,6 D} are designated by a
combination of two numbers : the second indicates the nominal
stress under proof load on a hardened test mandrel, while the
first indicates that the loadability of a bolt/nut assembly is
raduced in compatison with the loadability on a hardened test
mandrel and &lso in comparison with & bolt/nut assembly as
described in 3.1. The effective loading capacity is not only
detarmined by the hardness of the nut and the effective height
of thread but alsc by the tensile strength of the bolt with which
the nut is assembled. Table 2 gives the designation system and
the stresses under proot load of the nuts. Proof loads are
shown In table 5, A guide for minimum expacted stripping
atrengths of the joints when these nuts are assembiled with
bolts of various bolt classes is shown in table 6.
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Nominal strass Actual stress
Praperty class under under
of nut proof load proof loed
N /mm? N/mm?
04 400 380
05 500 500

4 Materials

Nuts shall be made of steel conforming 1o the chemical com-
position limits specified in table 3.

Table 3 — Limits of chemical composition

Chemical composition limits
lcheck analysisl, %
Property class
c Mn P s

max. min, max. max.
] - 0,50 - 0,110 0,150
8 0" 0.58 0,25 0.060 0,150
107 052! 0.58 030 | ©.048 | 0058
122 e 0,58 0,45 0,048 0,058

1} Nuts of this property class may be manufactured from free-cutting
stael unlass otherwise agreed bptween the purchaser and manufac-
turer. In such cases the tollowing maximum suffur, phosphorus 2nd
iead contents are parmissible

sultur 0,34 % ; phosphorus 0,11 % ; lesd 0,35 %

2) Alloying slements may be added if necessary to develop the
mechanical pioperties of the nuts
5 Mechanical properties

When tested by the methods described in clause B, the nuts
shail have the mechanical properties set out in table 4.
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Table 5 — Proof load values

Nominal Property class
Thread :’t'r: .:f had I = s - 8 L ks
axp the ":ndr.' Proof load (4, x S, N
]
m? style 1 style 1 styla 2 style | style 2 style 2
MBx13 332 14 800 19 600 30 200 37 400 34 900 43 100 41 400 47 000
M10x 1 64,5 24 500 32 200 43 700 61 600 57 400 71000 68 000 77 400
M0 % 1,25 61,2 23 300 30 600 47 100 68 400 54 500 67 300 64 600 73 400
M12 x 1.25 92,1 35 D00 46 000 71 800 83 D00 82 000 102 200 97 200 110 500
M12x 1.6 88,1 33 500 44 000 68 700 B4 100 78 400 87 800 82 900 103 700
M14 %16 125 47 500 62 500 87 500 118 400 111 200 138 800 131 900 150 000
M16x 15 167 63 500 83 500 130 300 159 500 148 600 185 400 176 200 ;200 400
MiBx 1.5 215 81700 107 500 187 000 221 500 - - 232 200 -
Mi18x2 204 77 500 102 000 177 500 210100 - - 223 300 -
M20x15 272 103 400 136 000 Z36 600 280 200 - - 283 BOO -
M20 =2 258 98 000 129 000 224 500 265 700 - - 278 600 -
M2Z2x 15 3 126 500 166 500 283 700 343 000 - - 359 600 -
MZ2 x 2 318 120 BOO 158 000 276 700 27 50 - - 343 400 -
Ni24 x 2 384 145900 ] 192 000 410 295 500 - - 414 700 -
MZTx2 495 188 500 248 000 431 500 510 500 - - 535 700 -
M30x2 621 236 000 310 500 640 300 639 800 - - 670 700 -
M33x2 761 289 200 380 500 662 100 783 800 - - 821 900 -
M36x3 865 328 700 432 500 804 400 942 800 - - 934 200 -
M39x3 1030 391 400 515 000 957 900 1123 000 — — 1112000 -

6 Proof load values
Proof load values are given in table 5.
The nominal stress area, 4, is calculated as follows:
e (52
where
d,* is the basic pitch diamater of the external thread:

d3 i the minor diameter of the external thread

H
dy=dy - rg

where

d* s tha basic minor dismeter of the external
thread;

H s the hsight of the fundsmental triangle of the
thread.

* See IS0 724,
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7 Failure loads for nuts with nominal heights
of > 05Dand < 08D

The values of failure loads given for guidance in table 6 apply to
different bolt classes. Bolt stripping is the expected failure
mode for lower strength bolts, whils nut stripping can be ex-
pected for bolts of higher property clesses.

Table 8 — Minimum stripping strength of nuts
in % of the proofing load of bolts

Stripping strength of huts in %

Property of tha proofing load of bolts
cless of with proparty classss
the nut
8.8 3.8 10.9 129
o4 85 65 45 40
06 100 - 3 80 2]

Test methods

B.1 Proof load test

The proof losd test shall be used wherever the capacity of
avaiiable testng squipment permiu, and shall be the relsres
method.
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Tha nut shall be assembied on a hardenad and threaded test
mandrel as shown in figura 1 or 2, For referes purposes, the
axial tensile test is decisive.

SN i
o N | \Q
x &. d\\
dn =d0N"
.

* D11 is extracted from 150 286-1

Figure 1 — Axial tensile test

+ Load

Hardened ~\ [ i

AN

i
1 N

7
_Gh |

Figure 2 —. Axial compressive teat

FPage 7
EN 20 898-6: 19892

The proof load shall be applied against the nut in an axial direc-
tion, and shall be heid for 15 s, The nut shall resist the ioad
without fallure by stripping or rupture, and shall be removable
by tha fingers after the lcad is reisasad. If the threed of the
mandret is demaged during the test, the test should be dis-
carded. (it may be necessary to use & manual wrench tc start
tha nut in motlon, Such wrenching is permisaible providad that
it is restricted to ona half turn and that the nut is then
removable by tha fingars.)

The hardness of the test mandrel shall be 45 HRC minimum,

Mandrels used shall be threaded to tolerance class Shég axcept
that tha tolerance of the major diamater shall be the last quarter
of the 6g range on the minimum material side.

8.2 Hardness test

For routine inspection, hardness tests shall be carried out on
Gne bearing surface of the nut and the hardnass shall be taken
as the mean of three values spaced 1209 apart. In case of
dispute, the hardness tests shall be carried out on a longitudinal
section through the nut axis and with impressions placed as
close as possibla to the nominal major diameter of tha nut
thread.

The Vickers hardness test is the referee test, and where prac-
ticabla a load of HV 30 shall ba applied.

it Brinelt and Rockwell tests are applied, the conversion tables
in accordance with the appropriate {SO publications shati be
used,

The Vickers hardness test shall be carried out in accordance
with the requirements of 1SQ 8507-1.

The Brinell herdness test shall be carried out in accordance with
the requirements of 1SO 6506.

The Rockwell hardness test shait be carried out in accordance
with the requirements of S0 6508.

8.3 Surface integrity test

For the surface integrity test, see ISO §157-2.

9 Marking

9.1 Symbols

Marking symbols are shown in tables 7 and 8.

9.2 !dentification

Hexagon nuts of property classes equal to or higher than 8 and
property class 05 shall be marked in accordance with the
designation system described in clause 3, by indenting on the
side or bearing surface, or by embossing on the chamfer. See
figures 3 and 4. Embossed marks shall not protrude beyond the
bearing surface of the nut,
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Manufacturer's identification
mark alternatively permissible

Figure 3 — Examples of marking with designation Figure 4 — Examples of marking with code symbol
symbol {clock-face system}

Table 7 — Marking symbols for nuts with property classes according to 3.3

Property class 6 B 10 12
sither deskgnation 6 g 10 12
symbal
g
E
L d
Z  or code symbol ( \ \ 1 \ ‘
E {clock-face system) J J
]
: \2J | A
o W Y
Tabie 8 — Marking for nuts with property classes Alternative marking for left-hand thread may be used as shown
according to 3.2 in figure 6.
Property class o4

¢=>sh
L
!
|
!

Marking no marking

1) 5 = width across flsts

9.3 Marking of lett-hand thread . <
Figure § — Alternative laft-hand thread marking
Nuts with a2 left-hand thread shall be marked as skown in
figure 5 on one hearing surface of the nut by indenting.
9.4 Aiternative marking

Alternative or optional parmitted marking as stated in 9.1 10 8.3
should be Isht to the choice of the manufacturer,

9.6 Trade (identification} marking

The trade {identification} marking of the menufacturer is man-
datory on all products covered by the obligatory marking re-
quirements for property classes, provided this is possible for
technical reasons. Packeges, however, shall bsa marked in any
Figure 6 — Lett-hand thread marking case.
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