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Foreword

ISO (the International Organization for Standardization) is a worldwide
federation of national standards bodies (ISO member bodies). The work
of preparing International Standards is normally carried out through I1SO
technical committees. Each member body interesied in a subject for
which a technical committee has been established has the right to be
represented on that committee. Internalional organizations, govern-
mental and non-governmental, in liaison with ISO, also take part in the
work. ISO collaborates closely with the International Electrotechnical
Commission (IEC) on all matters of electrotechnical standardization.

Draft International Standards adopted by the technical committees are
circulated to the member bodies for voting. Publication as an Inter-
national Standard requires approvall-bycatileash 759%40f they member
bodies casting a vote.

International Standard ISO 898-2 was prepared by Technical*Committee
ISO/TC 2, Fasteners, Sub-Commiltee SC 1, Mechanical properties of
fasteners.

This second edition cancels and replaces  lhe, . first, ~edilion
(1ISO 898-2:1980), which has been technically revised.

ISO 898 consists of the following parls, under the general title Mechan-
ical properties of fasteners:

— Part 1. Bolts, screws and studs
— Part 2. Nuls with specified proof load values -— Coarse thread

— Part 5: Set screws and similar threaded fasteners not under tensile
siresses

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

— Part 7: Torsional test and minimum torques for bolts and screws
with nominal diameters 1 mm to 10 mm

Annexes A and B of this part of ISO 898 are for information only.
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Mechanical properties of fasteners —

Part 2:

Nuts with specified proof load values — Coarse thread

1 Scope

This Internalional Standard specifies the mechanical
properties of nuts with specified proof load values
when tested at room temperature (see ISO 1). Prop-
erties will vary at higher and lower temperature

It applies to nuts

— with nominal thread diameters up to and includ-
ing 39 mm;

— of triangular 1SO thread and with diameters and
pitches according to ISO 68 and ISO 262 (coarse
thread);

— with diameler/pitch combinations according to
ISO 261 (coarse thread);

-- with thread tolerances 6H according to ISO 965-1
and I1SO 965-2;

-- with specific mechanical requirements;

— with widths across flats as specified in ISO 272
or equivalenl;

— with nominal heights greater than or equal to
0,507,

— made of carbon steel or low alloy steel.

It does not apply to nuts requiring special properties
such as

— locking abilities (see 1SO 2320);

— weldability;

— corrosion resistance (see ISO 3506);

— ability 1o withstand temperatures above
+ 300 °C or below — 50 °C.
NOTES

1 Nuts made from free-cutting steel should not be used
above & 250 °C.

2 For special products such as nuts for high-strength
structural bolting, and overtapped nuts for use with hot-
dippedigalvanizedobolts,- see the product standards for
appropriate values.

3 For assemblies with threads having tolerances wider
than 6H/6g, there is an increased risk of stripping; see
also table 1.

4 In the case of thread tolerances other or larger than

6H, a decrease of the stripping strength should be con-
sidered (see table 1).

Table 1 — Reduction in thread strength

Test load, %
Thread
Thread tolerances
greater less than or
than equal to 6H 7H 6G
- M2,5 100 — 955
M2,5 M7 100 955 97
M7 M16 100 96 97,5
M16 M39 100 98 98,5

*) D is the nominal diameter of the internal thread in accordance with ISO 724.
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2 Normative references

The following standards contain provisions which,
through reference in this text, constitute provisions
of this part of ISO 898. At the time of publication, the
editions indicated were valid. All standards are
subject to revision, and parties o agreements based
on this part of ISO 898 are encouraged to invesligate
the possibility of applying the most recent editions
of the standards indicated below. Members of IEC
and ISO maintain registers of currently valid Inter-
national Standards.

ISO 1:1975, Standard reference temperature for in-
dustrial length measurements.

ISO 68:1973, /SO general purpose screw threads —
Basic profile.

ISO 261:1973, ISO general purpose melric screw
threads — General plan.

1ISO 262:1973, ISO general purpose metric screw
threads — Selected sizes for screws, bolts and nuts.

ISO 272:1982, Fasteners — Hexagon producls _—
Widths across flats.

ISO 286-2:1988, ISO system of limits and! fits |
Part 2: Tables of standard tolerance grades and limit
deviations for holes and shafts.

1ISO 724:1978, ISO metric screw threads — Basic di-
mensions.

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

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

ISO 4964:1984, Steel —- Hardness conversions.

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

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

1) To be published.

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

ISO 6508:1986, Metallic materials — Hardness test —
Rockwell test (scales A-B-C-D-E-F-G-H -
K).

3 Designation system

3.1 Nuts with nominal heights > 0,8D
(effective lengths of thread > 0,61))

Nuts with nominal heights > 0,81 (effective lengths
of thread > 0,60)) are designated by a number to
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 therefore easily noticed. Stripping is
gradual and therefore difficult to detect and this in-
troduces the danger(of partly failed fasteners being
left in assemblies.

It"would therefore be desirable to design threaded
connections so that their mode of failure would al-
ways’be by shank fracture but, unfortunalely, be-
causerofdtiveé many-variables which govern stripping
strength|(nut and bolt material ctrengths, thread
clearances, across-flats dimensions, elc), nuts
would have to be objectionably thick to guarantee
this mode in all cases.

A bolt or screw of thread M5 to M39 assembled with
a nut of the appropriate property class, in accord-
ance with table2, is intended to provide an as-
sembly capable of being tightened to the bolt proof
load without thread stripping occurring.

However, should tightening beyond bolt proof load
take place, the nut design is intended to ensure at
least 10 % of the over-tightened assemblies fail
through bolt breakage in order o warn the user that
the installation practice is not appropriate.

NOTE 5 For more detailed information on the strength
of screw thread assemblies, see annex A.



Table 2 — Designation system for nuts with nominal
heights > 0,81

} Nuts
Mating bolts
Property Style 1 Style 2
class of

nut

Property class Thread Thread ranges
range

4 3.6 4.6, 4.8 > M16 > M16

3.6; 46. 48 < M16
5 <% M39
56 58 < M39
6 6.8 < M39 < M39
_ > M16

8 8.8 < M39 < M39 < M39

9 9.8 < M16 - < M16

10 10.9 < M39 < M39 -

12 12.9 < M39 < M16 < M39
NOTE In general, nuts of a higher property class can re-
place nuis of a lower property class. This is” advisable_ for,a
bolt/nut assembly going into a stress higher-than' the'yield
stress or the stress under proof load.

3.2 Nuts with nominal heights > 0,5D but
< 0,8D (effective heights of thread > 0,40 but
< 0,6D)

Nuts with nominal heights > 0,51 but < 0,8/) (effec-
tive height of thread > 0,41) but <0,6D) are desig-
nated by a combination of iwo numbers: the second
indicales the nominal stress under proof load on a
hardened test mandrel, while the first indicates that
the loadability of a bolt-nut assembly is reduced in
comparison with the loadability on a hardened test
mandrel and also in comparison with a bolt-nut as-
sembly described in 3.1. The effective loading ca-
pacity is not only detlermined by the hardness of the
nul and the effective height of thread but also by the
tensile strength of the bolt with which the nut is as-
sembled. Table 3 gives the designation system and
the stresses under proof load of the nuts. Proof
loads are shown in table6. A guide for minimum
expected slripping strengths of the joints when
these nuts are assembled with bolls of various
property classes is shown in table 7.

ISO 898-2:1992(E)

Table 3 — Designation system and stresses under
proof load for nuts with nominal heights > 05D but
<0,8D

Nominal stress Actual stress
Property f'ass of | under proofioad | under proof load
nu
N/mm? N/mm?2
04 400 380
05 500 500

4 Materials

Nuts shall be made of steel conforming to the
chemical composition limits specified in table 4.

Table 4 — Limits of chemical composition

Chemical composition limits
(check analysis), %
Property class

C Mn P S
max. min. max. max.
410,51 g 0,50 - 0,060 | 0,150
89 049} 0,58 0,25 0,060 0,150
102 05 0,58 0,30 0.048 | 0,058
122 0,58 0,45 0,048 0,058

1) Nuts of these property classes may be manufactured
from free-cutting steel unless otherwise agreed between the
purchaser and the manufacturer. In such cases, the following
maximum sulfur, phosphorus and lead contents are per-
missible:

sulfur 0,34 %; phosphorus 0,11 %; lead 0,35 %.

2) Alloying elements may bhe added, if necessary, to de-
velop the mechanical properties of the nuts.

Nuts of property classes 05, 8 (style 1 above M16),
10 and 12 shall be hardened and tempered.

5 Mechanical properties

When tested by the methods described in clause 8,
the nuts shall have the mechanical properties set
out in table 5.
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6 Proof load values

Proof load values are given in table 6.

The nominal stress area A, is calculated as follows:

where

d,? is the basic pitch diameter of the external
thread;

*) See ISO 724,

d, is the minor diameter of the external

thread;
11
dy=d, — 5
where

d, is the basic minor diameter of the ex-
ternal thread;

Il is the height of the fundamental trian-
gle of the thread.
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7 Failure loads for nuts with nominal
height > 05D but < 0,8D

The values of failure loads given in table 7 for guid-
ance 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 classes.

Table 7 — Minimum bolt stress when stripping

occurs
Proof load Minimum stress in the core of
bolt when stripping occurs
Property stress (:f the pping
class of nu N/mm?
the nut N/mm2 for bolts with property class
6.8 8.8 10.9 12.9
04 380 260 300 330 350
05 500 290 370 410 480

8 Test methods

8.1 Proof load test

The proof load test shall be used wherever the ca-
pacity of available testing equipment permits, and
shall be the referee method for sizes > M5.

The nut shall be assembled on a hardened and
threaded tesl mandrel as shown in figures 1 and 2.
For referee purposes, the axial tensile test is decis-
ive.

The proof load shall be applied against the nut in an
axial direction, and shall be held for 15 s. The nut
shall resist the load without failure by stripping or
rupture, and shall be removable by the fingers after
the load is released. If the thread of the mandrel is
damaged during the test, the test should be dis-
carded. (It may be necessary to use a manual
wrench 1o start the nut in motion. Such wrenching is
permissible provided thal it is restricted to one half
turn and that the nut is then removable by the fin-
gers.)

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

Mandrels 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
minimum material side.

Hardened

|
N}

NE | L]
A le\ \
dh
dh=d D11
* Load

*) D11is taken from ISO 286-2.

Figure 1 — Axial tensile test

‘ Load

A

FNG
NN \-

Figure 2 — Axial compressive test



8.2 Hardness test

For routine inspection, hardness tests shall be car-
ried oul on one bearing surface of the nut and the
hardness shall be taken as the mean of three values
spaced 120° aparl. In case of dispute, the hardness
tests shall be carried out on a longiludinal section
through the nut axis and with impressions placed as
close as possible to the nominal major diameter of
the nut thread.

The Vickers hardness test is the referee test, and
where practicable a load of HV 30 shall be applied.

If Brinell and Rockwell hardness tests are applied,
the conversion tables in accordance with ISO 4964
shall be used.

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

The Brinell hardness test shall be carried out in ac-
cordance with the requirements of ISO 6506.

"ammmn
i
\
_/

—

Figure 3 — Examples of marking with designation
symbol

ISO 898-2:1992(E)

The Rockwell hardness test shall be carried out in
accordance with the requirements of ISO 6508.

8.3 Surface integrity test

For the surface integrity test, see ISO 6157-2.

9 Marking

9.1 Symbols

Marking symbols are shown in tables 8 and 9.

9.2 Identification

Hexagon nuts of threads > M5 and all property
classes shall be marked in accordance with the
designation system described in clause 3, by in-
denting 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.

__Marking dot may be replaced
N 7 by mznufacturer's mark here

Figure 4 — Examples of marking with code symbol
(clock-face system)
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