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Foreword

This British Standard has been prepared under the direction
of the Mechanical Engineering Standards Committee, It is
one of a series of specifications, of which the full list is as
follows;

Part 1. Specification for bolts, screws and studs

Part 2. Specification for nuts with specified proof
load values

Part 3. Specification for set screws and similar threaded
fasteners not under tensile stresses.

This Part of this standard is based on |SO 898/2-1980
‘Mechanical properties of fasteners — Part 2: Nuts with
specified proof load values’ published by the International
Organization for Standardization (1SO). With the following
major exceptions, its technical content agrees with

1SO 898/2:

All information concerning nominal thread diameters
above 39 mm has been excluded to maintain alignment
with Part 1 of this standard.
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In table 1, the mating bolt of property class 8.8 has been -
excluded for use with a property class 9 nut.

Table b has been altered to indicate the heat treatment
requirements and the nut styles applicable to the nominal
sizes while the property class 9 nut has been restricted to
a maximum size of 16 mm to agree with the summary
given in table 12 of appendix A. All reference to the
Rockwell hardness values has been excluded.

In table 7 the proof load values for grade 9 nuts for sizes
M18 and greater have been deleted to maintain alignment
with table b.

Editorial changes have been made to appendix A to
maintain correct cross-references to the main body of
the standard.

Compliance with a British Standard does not of itself
confer immunity from legal obligations.
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British Standard

Mechanical properties of fasteners

Part 2. Specification for nuts with specified proof load values

1. Scope

This British Standard specifies the mechanical properties,
when tested at ambient temperature, the designation
chemical composition, heights and marking of nuts with
specified proof load values. Generally these nuts are suitable
for use within the temperature range +300 °C to -50 °C,
but certain propetties, especially long term properties,

will be reduced at elevated temperatures within this range.
It is the responsibility of the user to determine suitability.

This standard applies to nuts:

(a} with nominal thread diameters up to and including
39 mm;

(b) of triangutar 1SO thread and with diameters and
pitches according to BS 3643 (coarse thread);

(c) with thread tolerances 6H according to BS 3643;
(d} with specific mechanical requirements;

(e) with width across flats (see table 6);

(f) with nominal heights greater than or equal to 0.5 D;
{g) made of carbon steel or low alloy steel.

It does not apply to nuts requiring special properties
such as:

(h} locking abilities (see BS 4929);
(i) weldability;
(i) corrosion resistance {see BS 6105);

(k) for property classes 05, 8, 9, 10 and 12 the ability

to withstand temperatures above +300 °C or betow

-50 °C;

(1) for property classes 04, 4, 5 and 6 the ability to
withstand temperatures above +250 °C or below =50 °C.

NOTE 1. For special products such as nuts for high-strength
structural bolting, and overtapped nuts for use with hot-dipped
galvanized bolts, see the product standards for appropriate values.

NOTE 2. For assemblies with threads having tolerances wider
than 6g/6H, there is an increased risk of stripping.

NOTE 3. No recommendations are currently available for fine
thread nuts. As an interim solution, for fine thread, users should
consider employing nuts of one property class higher than that
recommended for coarse thread, for example grade 12 nuts on
grade 10.9 bolts.

NOTE 4. In case of other or larger thread tolerances than 6H a
decrease of the stripping strength should be considered (see
table 13 in appendix A),

NOTE 5. The titles of the publications referred to in this standard
are listed on the inside back cover.

2. Designation system

2.1 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) shall be designated by
a number to indicate the maximum appropriate property
class of bolts with which they may be mated in accordance
with table 1.

NOTE. 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 introduces 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 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 objectionably thick to
guarantee this mode in all cases.

A bolt or screw assembled with a nut of the appropriate property
class, in accordance with table 1, provides an assembly capable of
being tightened to the bolt yield load without thread stripping
oceurring.

For more detailed information on the strength of screw thread
assemblies, particularly for applications well beyond the yield,
see appendix A.

Table 1. Designation system for nuts with
nominal heights > 0.8 D

Property class Mating bolts
of nut
Property class Diameter
range
4 3.6 46 4.8 >M16
3.6 4.6 4.8 <M16
5
5.6 5.8 < M39
6 6.8 < M39
8 8.8 <M39
9 9.8 <M16
10 10.9 <M39
12 12,9 <M39

NOTE. Nuts of a higher property cfass can be used to replace nuts
of a lower property class without detriment to the assembly. This is
advisable for a bolt/nut assembly going into a stress higher than the
yield stress or the proof load stress.
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2.2 Nuts with nominal heights = 0.6 D and < 0.8 D
(effective lengths of thread = 0.4 D and < 0.6 D). Nuts with
nominal heights 2 0.6 D and < 0.8 D (effective lengths of
thread = 0.4 D and < 0.6 D) shall be designated by a
combination of two numbers in accordance with table 2;
the second shali indicate the nominal proof load stress on a
hardened test mandrel, while the first shall indicate that the
load capacity of a bolt-nut assembly is reduced in
comparison with the load capacity of a hardened test
mandrel and also in comparison with a bolt-nut assembly
described in the note to 2.1.

NOTE. The effective loading capacity is not only determined by
the hardness of the nut and the effective lengths of thread but

also by the tensile strength of the bolt with which the nut is
assembled. Proof loads are shown in table 7, A guide for minimum

expected stripping strengths of the joints when these nuts are
assembled with bolts of various bolt classes is shown in table 3,

The values of failure loads given for guidance in table 3 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 2. Designation system and proof

load stresses for nuts with nominal
heights > 0.6 0 < 08D

Property class Nominal proof Actual proof

of nut load stress load stress
N/mm? N/mm?

04 400 380

05 500 500

Table 3. Minimum bolt stress when
stripping occurs

Property Proof load | Minimum stress in the core of bolt
class of stress of when stripping occurs for bolts with
the nut the nut property class
6.8 8.8 10.9 12.9
N/mm? | N/mm?| N/mm? [N/mm? |N/mm?
04 380 260 300 330 350
05 6500 290 370 410 480
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3. Materials

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

Table 4. Limits of chemical composition

Property class Chemical composition limits
{check analysis), %
C Mn P S
max. min, max, max.
4* 5* 6* — 0.50 — 0.110 |0.150
8 9 04* 10.58 0.2 0.060 |0.160
10% 05t | 0.58 0.30 0.048 |0.058
12t — 0.68 0.45 0.048 |0.058

*Nuts which are not hardened and tempered or cold forged may
be manufactured from free cutting steel. In such cases the following
maximums are permissible:

Sulphur 0.34 %; Phosphorus 0.12 %; Lead 0.35 %.
Free cutting steels are not suitable for nuts which are to be welded.

tAlloying elements may be added if necessary to develop the
mechanical properties of the nuts,

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

4. Mechanical properties

When tested at ambient temperature by the methods
described in clause 6, the nuts shall have the mechanical
properties set out in table 5 and when tested in accordance
with the proof load test in 6.1 the nuts shall resist the load
without failure by stripping or rupture and shall be
removable by the fingers after the load is released.

5. Heights of hexagon nuts
The heights of hexagon nuts shall be as given in table 6.
NOTE. For the basis of nut heights see appendix A.
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‘ Table 5. Mechanical properties (coarse thread)

Nominal size Property class
{thread -
diameter} 04 05 4 -
Proof Vickers State Style Proof Vickers State Style Proof Vickers State Style
load hardness load hardness load hardness
stress HV stress HV stress HV
Sp - Sp Sp
over to min. | max. min. | max. min. max.
mm mm | N/mm? N/mm? N/mm?
-~ 4
4 7
7 10 (380 188 | 302 Not « | Thin 500 272 {353 |H and T* | Thin - - — - -
Hand T )
10 16
: Not
16 39 510 117 302 Hand T* 1

Nominal size Property class
{thread

diameter} 5 6 8
. Proof Vickers State Style Proof Vickers State ‘ Style Proof Vickers State Style
load hardness load hardness load hardness
strass HV stress HV strass HV
Sp Sp - Sp -
over to min. | max. min. | max. min. max.
mm mm |{N/mm? N/mm? N/mm?
—_ 4 |520 600 800 170
4 7 |580 670 810 Not
- 130 150 302 *
7 |10 [s90 302 [Not |4 680 Not 830 |188 Hand T° |4
Hand T Hand T
302 1
10 16 {610 700 ) 840
16 39 |630 146 720 170 920 233 353 Hand T*
Not
188 302 Hand T* 2
Nominal size Property class
{thread -
diameter) 9 10 - 12
. Proof Vickers State Style Proof Vickers State Style Proof Vickers State Style
load hardness load hardness toad hardness
stress HV stress HV stress HV
Sp Sp ' Sp
aver to min. | max. min. | max, min, max. |
mm  mm |[N/mm? N/mm? N/mm?
- 4 1900 170 1040 1150
4 7 (916 1040 1160
.nn | Not )
302 H and T* 2 — 2951 Se
7 10 |940 |188 an 1040 {272 {353 |Hand T* |1 1160 272% 1353 [Hand T* |7 :n g4
10 16 1950 1050 1190
16 39 |- - - — — 1060 1200 |—

*H and T = Hardened and tempered.
TNuts (style 1). (In course of preparation, based on I1SO 4032.)
+Nuts (style 2), (in course of preparation, based on 1SO 4033.}

NOTE, Minimum hardness is mandatory only for heat treated nuts and nuts too large to be proof load tested. For all other riuts, minimum hardness is provided for
guidance only.
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