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Foreword

ISO (the Intefnational Organization for Standardization) is a worldwide
federation of mational standards bodies (ISO member bodies). The work
of preparing Ifternational Standards is normally carried out through ISO

technical com
which a techn

Mmittees. Each member body interested in a subject for
ical committee has been established has the right to be

represented o that committee. International organizations, governmental

and non-gover
collaborates ¢
(IEC) on all ma

Draft Internati
circulated to th
Standard requi
a vote.

International S
ISO/TC 2, Fa{
fasteners.

This second

hmental, in liaison with 1SO, also take part in the work. ISO
osely with the International Electrotechnical Commission
tters of electrotechnical standardization.

pbnal Standards adopted by the technical committees are
e member bodies for voting. Publication as an International
fes approval by at least 756 % of the member bodies casting

tandard ISO 898-6 was prepared by Technical Committee
steners, Subcommittee SC 1, Mechanical properties of

edition cancels and replaces . the first edition

(ISO 898-6:1988), which has been technically revised:

ISO 898 consif
properties of f

ts of the following parts, under the general title Mechanical
nsteners:

— Part 1: Bolts, screws and studs

— Part 2: Nuts with specified-proof load values — Coarse thread

— Part 5: et screws and ‘similar threaded fasteners not under tensile
stresses

— Part 6: Nuts with specified proof load values — Fine pitch thread

— Part 7: Tfsional test and minimum torques for bolts and screws
with nonmmatdiameters—Hmnrto—1o-mm

© ISO 1994
Al rights reserved

. Unless otherwise specified, no part of this publication may be reproduced

or utilized in any form or by any means, electronic or mechanical, including photocopying and
microfilm, without permission in writing from the publisher.

International Organization for Standardization

Case Postale
Printed in Switzer

56 ¢ CH-1211 Genéve 20 e Switzerland
land



https://standardsiso.com/api/?name=8670a1762dc75a5b45a0b4f6eb70f097

INTERNATIONAL STANDARD © ISO

ISO 898-6:1994(E)

Mechanical properties of fasteners —

Part 6:
vith specified proof load values — Fine pitch thre

Nuts

1 Scope

This part ¢
ties of nu
tested at 3
+ 35 °C. N
with resps

Products ¢
of ISO 89
perature

physical p

At tempe
temperatu
may occu
below the
sponsibilit
and physi
service co

This part @

— with n
to and

f ISO 898 specifies the mechanical proper-
ts with specified proof load values when
n ambient temperature range of + 10 °C to
lechanical and physical properties will vary
ct to temperature and property class.

onforming to the requirements of this part
B are evaluated only at the ambient tem-
ange and may not retain the specified
operties at higher and lower temperatures.

atures higher or lower than ‘theé ambient
re range, a significant change*in properties
. When fasteners are tolbg used above or
ambient temperaturé range, it is the re-
of the user to ensure that the mechanical
tal properties areSuitable for his particular
hditions.

f ISO 898 applies to nuts

bmifall thread diameters, d, from 8 mm up
including 39 mm (fine pitch thread);

— with thread tolerances 6H in accq
ISO 965¢1%and 965-2 (see note 2);

— wijthuspecific mechanical requirements;

—Wwith widths across flats as specified

— with nominal heights greater than
0,54";

— made of carbon steel or alloy steel (4

It does not apply to nuts requiring sped
such as

weldability;
prevailing torque performance (see |9
corrosion resistance (see ISO 3506);

ability to withstand temperatures ab
or below — 50 °C. (However, see not

NOTES

ad

rdance with

[

’

in 1ISO 272;

or equal to

ee note 1).

ial properties

O 2320);

bve + 300 °C
e 1.)

— of triangular ISO thread and with diameters and
pitches in accordance with ISO 68 and ISO 262
(fine pitch thread);

— with d
with IS

jameter/pitch combinations in accordance
0 261 (fine pitch thread);

1) In ISO 898:1988, the symbol D was used.

1 Nuts made from free-cutting steel shoul
above + 250 °C.

d not be used

2 With thread tolerances other or larger than 6H, a de-
crease in the stripping strength should be considered (see

table 1).
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Table 1 — Reduction in thread strength
Nominai thread Test load, %
diameter
d Thread tolerances
mm 6H 7H 6G
8<d< 16 100 96 97,5
16<d <39 100 98 98,5

© ISO

ISO 965-2:1980, /SO general purpose metric screw
threads — Tolerances — Part 2: Limits of sizes for
general purpose bolt and nut threads — Medium

guality.
ISO 4964:1984, Steel — Hardness conversions.

ISO 6157-2:—2, Fasteners — Surface discontinuities
— Part 2: Nuts with threads M5 to M39.

ISO 6506:1981, Metallic materials — Hardness test
— Brinell test.

2 Normatjve references

The followin
through refer
of this part of

standards contain provisions which,
nce in this text, constitute provisions
ISO 898. At the time of publication, the

editions indicated were valid. All standards are subject

to revision, ar
part of ISO §
possibility of 3
standards indi
maintain regi
Standards.

ISO 68:1973,
Basic profile.

ISO 261:1973
threads — Ge

ISO 262:1973

d parties to agreements based on this
98 are encouraged to investigate the
pplying the most recent editions of the
rated below. Members of IEC and ISO

sters  of currently valid International
ISO general purpose screw threads —
ISO general purpose metric screw

neral plan.

ISO general purpose metric &crew

threads — Selected sizes for screws, bolts and.nuts.

ISO 272:1982
Widths across

ISO 286-2:194
Part 2: Tableq
deviations for

SO 724:1993
threads — Ba

Fasteners — Hexagon-'‘products —
flats.

8, ISO system cof\limits and fits —
of standard tolerance grades and limit
holes and shafts.

ISO «general-purpose metric screw
bic dinensions.

laY

ISO 6507-1:1982, Metallic materials — Hardness test
— Vickers test — Part 1: HV 5 to HV. 100.

ISO 6508:1986, Metallic materials — Hardhess test

Danlaainll $nomd foamalan A D 'al e r i} o L1
— NUCKVVEeIl LCSL (SLaled> A ~D. =0 - U -C-If-QO-117-
K).

3 Designation system

3.1 Nuts with'nominal heights > 0,84
(effective lengths of thread > 0,64): Nuts of
style 1 and style 2

Nutstwith nominal heights > 0,84 (effective lengths
of-thread > 0,6d) are designated by a numbgr to indi-
cate the maximum appropriate property class of bolts
with which they may be mated.

Failure of threaded fasteners due to over-{ightening
can occur by bolt shank fracture or by stripp|ng of the
threads of the nut and/or bolt. Shank fractufe is sud-
den and therefore easily noticed. Stripping |s gradual
and therefore difficult to detect and this iftroduces
the danger of partly failed fasteners being |eft in as-
semblies.

It would therefore be desirable to design|threaded
connections so that their mode of failure would al-
ways be by shank fracture but, unfortunately] because
of the many variables which govern stripping strength
(nut and bolt material strengths, thread clparances,
across-flats dimensions, etc.), nuts would have to be

ISO 898-2:19

A4 o, M / sl £ L +
L, IvicUriarnical Pruopgertics Ul 1aslciiclio

— Part 2: Nuts with specified proof load values —
Coarse thread.

ISO 965-1:1980, /SO general purpose metric screw
threads — Tolerances — Part 1. Principles and basic

data.

2) To be published.

excessively thick To guarantee this mode in all cases.

A bolt or screw of thread diameter 8 mm to 39 mm
assembled with a nut of the appropriate property
class, in accordance with table 2, is intended to pro-
vide an assembly capable of being tightened to the
bolt proof load without thread stripping occurring.
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Table 2 — Designation system for nuts with nominal heights > 0,84

Mating bolts Nuts
style 1 style 2
Property class of nut Nominal thread . .
. Nominal thread diameter range
Property class diameter range
mm mm
3.6;4.6; 438
5 d< 39 d< 39 —
56;5.8
6.8 <39 d< 39 —
8.8 d< 39 d< 39 dK 16
10 10.9 d< 39 d< 16 dk 39
12 12.9 d< 16 —_ dk 16
NOTE — In general, nuts of a higher property class can replace nuts of a lower property. ¢lass. This is advisable for a
bolt/nut agsembly going into a stress higher than the yield stress or the stress under, proof load of the bolt.
However, [should tightening beyond bolt proof load nated by a combination of two numbersg: the second
take placg, the nut design is intended to ensure_at indicates the nominal stress under prdof load on a
least 10 % of the over-tightened assemblies fail hardened test mandrel, while the first |ndicates that
through bglt breakage in order to warn the user’that the loadability of a bolt-nut assembly iIs reduced in

the installdtion practice is not appropriate.

NOTE 3
of screw th
1SO 898-2:1

3.2 Nu
<0,8d (e
< 0,6d)

Nuts with
tive heigh

For more detailed informatiop-oOn® the strength
read assemblies and for the-styles of nuts, see
992, annex A.

with nominal-heights > 0,54 and
ective heights of thread > 0,44 and

nominal heights > 0,64 and < 0,84 (effec-
t of\thread > 0,4d and < 0,6d) are desig-

comparison with the loadability on a H

ardened test

mandrel and also in comparison with a bolt-nut as-

sembly described in 3.1. The effectiv
pacity is not only determined by the ha
nut and the effective height of thread b
tensile strength of the bolt with which
sembled. Table3 gives the designation
the stresses under proof load of the nut
are shown in table 6. A guide for minim
stripping strengths of the joints when t
assembled with bolts of various prope
shown in table 7.

e loading ca-
rdness of the
it also by the
the nut is as-
system and
5. Proof loads
um expected
hese nuts are
rty classes is
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Table 3 — Designation system and stresses
under proof load for nuts with nominal heights

> 0,5d and < 0,84

© |SO

Nuts of property classes 05, 8 (style 1), 10 and 12

shall be hardened and tempered.

4 Materials

Nuts shall bg

with relevant

made of steel conforming to the
chemical composition limits specified in table4. The
chemical composition-shall be analysed in accordance
nternational Standards.

Table 4 + Limits of chemical composition

Chemical composition limits
(check analysis), %

Property class c Mn P s
max. min. max. max.
516 — 0,50 — 0,060 | 0,150
82 1)4 1 0,58 0,25 0,060 | 0,150
102 ‘5 2) 0,58 0,30 0,048 | 0,058
122 — 0,58 0,45 0,048 \}\. 0,058

1) Nuts of this property class may be(manufactured
from free-cutting steel unless othepwise agreed be-
tween the plirchaser and the manufaCturer. In such
cases, the foljowing maximum sulfuf, phosphorus and
lead contents |are permissible:

sulfur 0,34 %; phosphords 0,11 %; lead 0,35 %

2) Alloying dlements\may be added, if necessary, to
develop the mechanical properties of the nuts.

6 Proof load values

Proof load values are given in table 6.

The nofinal stress area, A, is calculated as
2
PR R ]
S 4 2
where
d," is the basic pitch diameter of thd
thread;
d; is the minor diameter of the extern
H
= d ——
d’d 1 6
where

Nominal stress Actual stress
Property class under proof under proof
load load . .
of nut , . 5 Mechanical properties
N/mm N/mm
04 400 380 When tested by the methods described in clause 8,
the nuts shall have the mechanical properties set out
05 000 500 In table .

follows:

external

1l thread

d,V is the basic minor diameter of the

external thread;

H is the height of the fundar

nental tri-

angle of the thread.

*) See ISO 724.
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Table 5 — Mechanical properties
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Table 6 — Proof load values
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7 Failure loads for nuts with nominal

heights

of > 0,54 and < 0,8d

The values of failure loads given for guidance in
table 7 apply to different bolt classes. Bolt stripping is
the expected failure mode for lower strength bolts,
while nut stripping can be expected for bolts of higher

property ¢

Table 7
as a

lasses.

— Minimum stripping strength of nuts

ISO 898-6:1994(E)

AN
N4

d

h>

Property
class of
the nut

Minimum stripping strength of nuts as a
percentage of the proof load of bolts with
property classes

6.8 8.8 10.9 12.9

04

85 65 45 40

05

100 85 60 50

8 Test

8.1 Pro

The proof
pacity of
shall be th

The nut
threaded
For refere

The proof
axial direc
resist the
and shall
is release
during thg
be necess
in motion
thatitisr
then remd

methods

pf load test

load test shall be used wherever the ca-
available testing equipment permits, and
e referee method.

shall be assembled on a hardened  and
fest mandrel as shown in figures 1.and 2.
b purposes, the axial tensile test i$ decisive.

load shall be applied against:the nut in an
ion, and shall be held for45_8. The nut shall
load without failure by.stripping or rupture,
be removable by the fingers after the load
). If the thread of-the mandrel is damaged
test, the test<should be discarded. It may
ary to use a_hdanual wrench to start the nut

Such wrenhching is permissible provided
pstricted-t0” one half turn and that the nut is
vable\by the fingers.

| E1»)

dh=lgd D11

+ Load

*) D11is taken from ISO 286-2.

Figure 1 — Axial tensile test

+ Load

Hardened | |

|
NAVHNN

had

The hardn
minimum.

Mandrels

Py f thon tood o Ale ol ool L AL fal
Coo VI UTC TCOoU TTTArniurcr olldil UG SJ T1TTo

used shall be threaded to tolerance class

5h6g except that the tolerance of the major diameter
shall be the last quarter of the 6g range on the mini-
mum material side.

]
d
oh

Figure 2 — Axial compressive test
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