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Foreword

This standard makes reference to the following British Standards:

BS 18, Methods for tensile testing of metals.

BS 131, Methods for notched bar tests — Part 1: The Izod impact test on metals.
BS 240, Methods of Brinell hardness test — Part 1: Testing of metals.

BS 860, Table of approximate comparison of hardness scales.

BS 919, Screw gauge limits and tolerances — Part 1: Gauges for screw threads of
Unified form.

BS 969, Plain limit gauges: Limits and tolerances.

BS 970, Specification for wrought steels for mechanical and allied engineering
purposes — Part 1: General inspection and testing procedures and specific
requirement for carbon, carbon manganese, alloy and stainless steels.

BS 1574, Split cotter pins.
BS 1580, Unified screw threads — Parts 1 and 2: Diameters '/, in and larger.

BS 3111, Specification for steel wire for cold forged fasteners and similar
components — Part 1: Carbon and low alloy steel.

When BS 1768 was first issued in 1951, its publication marked an important
stage in the development of the Unified screw thread system established in
accordance with the agreement reached by the United Kingdom with the
United States and Canada at the Ottawa Conference of 1945 and ratified by the
Declaration of Accord signed by representatives of those three countries in
November, 1948.

It was recognized at that time that effective adoption of the system depended very
largely on the provision of commonly used types and sizes of fasteners, the

general features of which would be unified as well as the threads. As a first step,
two standards for hexagon bolts, screws and nuts were published: BS 1768 for the
Unified precision normal series, and BS 1769 for the Unified black heavy series.

BS 1768 was restricted at that time to sizes up to and including 1 inch but the
many requests received for an extension of the standard have long indicated that
this range was inadequate for the needs of industry and this edition accordingly
provides for sizes up to and including 2 inches.

It should be mentioned that this extension of the Unified range is also in
accordance with agreement reached with the U.S.A. and Canada at a further ABC
Conference held in Ottawa in June, 1960, and that an ISO Recommendation now
in course of preparation for hexagon bolts, screws and nuts will include the range
of Unified normal hexagons for nominal sizes up to 1/, inches.

In revising the standard, the opportunity has been taken to deal more fully with
material and manufacture. In addition to specifying materials for cold forged
bolts, screws and nuts and offering guidance in the selection of materials for those
produced by other methods, the standard now includes full details of the tests to
be employed for determining the mechanical properties of the fasteners.
Reference is also made to the control of decarburization and rolling laps.

Special attention is drawn to an important feature of this revision, namely the
replacement of Grade R bolts which had a tensile range of 45 to 55 tonf/in? with
Grade S bolts having a minimum tensile strength of 50 tonf/in? which is more
nearly in line with both American and continental practice.

It is recognized that a transition period will necessarily ensue during which

stocks of both grades will be held by manufacturers and either may be offered
when bolts in this tensile range are ordered.

Washers have been excluded from this standard as they are now covered by
BS 3410, “Metal washers for general engineering purposes.”

© BSI 10-1999
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A British Standard does not purport to include all the necessary provisions of a
contract. Users of British Standards are responsible for their correct application.

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

Summary of pages

This document comprises a front cover, an inside front cover, pages i to iv,
pages 1 to 34, an inside back cover and a back cover.

This standard has been updated (see copyright date) and may have had
amendments incorporated. This will be indicated in the amendment table on the
inside front cover.

v
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1 Scope

This British Standard covers the Normal series of Unified precision hexagon bolts, screws and nuts having
Unified screw threads in a range of nominal sizes from !/, in to 2 in inclusive. The dimensional
requirements of this standard apply both to ferrous and non-ferrous bolts, screws and nuts. Mechanical
properties are given only in respect of steel bolts, screws and nuts, and the finishes in which they are
normally supplied are described in Clause 3.

NOTE It is considered that the range of nominal sizes included in this standard is adequate for most of the applications for which
this series is likely to be employed, but for the convenience of users requiring larger sizes, the formulae from which the proportions
for bolt heads and nuts are derived are given in Appendix F.

2 Material and manufacture

a. General. In order to provide for the different methods of manufacture by which bolts, screws and nuts to
this standard may be produced, a choice of materials is given.

Bolts, screws and nuts in sizes up to and including %/, in nominal size are most commonly produced by cold
forging from wire; larger sizes are generally produced by hot forging. Bolts, screws and nuts can also be
produced by machining from hexagon bars.

Bolts and screws produced by cold forging shall, except in the case of bolts and screws bright finished to
Grade A (see Table 4, Appendix A) be heat-treated after forging.

Bolts, screws and nuts produced by hot forging or by turning from bars, and cold formed nuts shall be
heat-treated when this is necessary to give the requisite mechanical properties specified in
Clauses 4 and 6 and Appendix A.

b. Cold forged bolts and screws. The choice of material used to manufacture bolts and screws by cold forging
shall normally be at the discretion of the manufacturer. The finished products shall comply with the
requirements for physical properties as set out in Clause 4 and in Table 4 of Appendix A.

If, however, the purchaser wishes to specify the composition of the material to be used, this shall be the
subject of agreement with the manufacturer.

c. Cold forged nuts and hot forged bolts, screws and nuts. The material to be used for cold forged nuts or hot
forged bolts, screws and nuts depends to a large extent on the size of the product. Unless otherwise
stipulated by the purchaser, the choice of material shall therefore be left to the manufacturer provided that
the finished products satisfy the requirements for mechanical properties set out in Clauses 4 and 6 and in
Table 4 and Table 6 of Appendix A, but recommendations on suitable materials are given for guidance in
Table 8 and Table 10 of Appendix B.

d. Bolts, screws and nuts machined from bars. Table 9 and Table 10 of Appendix B give a selection of steels
from BS 970 which are among those suitable for particular grades of bolts, screws and nuts. Unless
otherwise stipulated by the purchaser, the choice of material shall be left to the manufacturer provided that
the finished products satisfy the requirements for mechanical properties set out in Clauses 4 and 6 and in
Table 4 and Table 6 of Appendix A.

e. Decarburization. As normally manufactured from wire of ordinary quality, a proportion of threads
produced on forged bolts and screws by rolling may have some surface decarburization (principally at crests
of threads). For highly stressed bolt applications, the definition and degree of such decarburization shall
be negotiated between manufacturer and user. For bolts of strength Grade T and greater, the depth of
decarburization, measured from the crest, shall not exceed 33 per cent of the height of the threads.
Complete freedom from any decarburization is achieved by shank grinding after heat treatment and before
thread rolling; if this is required, it shall be the subject of negotiation between manufacturer and user.

f. Rolling laps. When threads are produced by rolling, small laps are commonly present at the crests and
are generally of a magnitude which is not detrimental to the performance of the bolt.

A lap formed at the crest of the thread perpendicular to the axis of the bolt shall not be considered a cause
for rejection if the depth of the lap does not exceed 33 per cent of the depth of the thread.

Bolts of Grades T, V and X shall be free from laps in the thread flank below the effective diameter. Laps in
the flanks above the effective diameter shall not have a depth greater than 33 per cent of the thread depth.

© BSI 10-1999 1
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3 Finish

a. General. The bolts, screws and nuts shall be cleanly finished, sound and free from defects.

b. Types of finish. Steel precision bolts, screws and nuts are normally supplied with the following finishes:
1) Heat treated bolts and screws. The surfaces of these bolts and screws are customarily dull black from

heat treatment, although the manufacturer may machine some of the surfaces of the larger size bolts
and screws after heat treatment.

11) Bright finished bolts and screws. This term is used to describe bolts and screws which are machined
on all surfaces or which have a finish on the hexagons produced by bright drawing and regarded as a
machined finish.

111) Nuts. These may be bright on all surfaces or dull black where heat treated.

iv) Special finishes. If steel bolts, screws or nuts are required bright all over, the purchaser should state
this in his enquiry and order.

If the purchaser requires bolts, screws or nuts of steel or other material to be coated, he should state the
type of coating required in his enquiry and order.

4 Mechanical properties of steel bolts and screws

Steel bolts and screws shall meet the requirements for mechanical properties specified in Table 4 of
Appendix A.

NOTE For guidance concerning the comparison of strength grades of BS 1768 and BS 970-1:1983 see Table 4A.

a. Tensile strength and proof stress. The tensile strength and the proof stress shall be determined by the
methods of test described in Clause 5.

b. Minimum elongation. Test specimens for the measurement of elongation shall be machined from the
shank of the bolt to the dimensions for standard round test specimens as given in BS 18 “Tensile testing of
metals” and shall be concentric with the axis of the bolt. They shall be tested in accordance with the
standard procedure as given in BS 18.

NOTE The minimum elongation values in Table 4 are based on a gauge length of 4./ Area; BS 18 now specifies a gauge length

of 5.65./ Area, but values appropriate to this length are not yet available for the higher grades of steel. The former gauge length and
its associated values have therefore been retained in this standard for the time being and a suitable amendment will be issued when
the necessary information can be supplied.

c. Minimum Izod impact value. Test specimens for Izod impact test shall be machined from the bolt to the
dimensions specified for standard test pieces in BS 131-1, “The Izod impact test on metals” and shall be
tested in accordance with the standard procedure as given in BS 131-1.

Where an Izod test is not practicable, a nicked fracture test may be substituted.
d. Hardness.

1) General. A hardness test on bolts and screws is not part of the requirements of this standard, but
Brinell hardness values are given for guidance in Table 4 of Appendix A.

1) Method of test. The Brinell hardness test is carried out in accordance with the method specified in
BS 240 “Method of Brinell hardness test” Part 1 and is made on the top of the head or on the point of the
bolt or screw.

5 Tensile strength and proof stress of bolts and screws

a. Tensile strength. The tensile test on a bolt or screw shall be carried out as follows:

An ordinary nut or its equivalent in the form of an adaptor shall be screwed on to the bolt or screw so as to
be clear of the run-out of the thread towards the head and also clear of any imperfect threads at the point,
the load shall then be applied to the head and to the nut or adaptor.

b. Proof stress. The proof stress for bolts shall be determined as follows:

1) Method of test. The proof stress for bolts or screws shall be determined with a straight full size
threaded bolt or screw. The bolt or screw shall be placed in a suitable testing machine with the threaded
end of the bolt or screw in a threaded grip or in a nut. The grips of the testing machine shall be
self-aligning to avoid side thrust (see Figure 16 in Appendix C).

9 © BSI 10-1999
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The bolt or screw shall be screwed into the grip or nut to the thread run-out of the bolt or screw and
then unscrewed six full threads. The bolt or screw shall be subjected to the proof stress for bolts and
screws specified in Column 3 of Table 4 in Appendix A by applying the appropriate load as given in
Table 5, Appendix A and maintaining for ten seconds and then releasing.

1) Method of measurement. Measurement of the specimens subjected to the proof stresses for bolts or
screws shall be performed in the following manner:

The overall length of the bolt or screw shall be measured at its true centre line with an instrument
capable of measuring changes in length of 0.0001 in.

After the bolt or screw has been stressed in accordance with the provisions of 1) of this clause, its length
shall again be measured. There shall be no permanent elongation of the bolts or screws, but to allow for
errors of determination between consecutive measurements of bolt or screw length, this condition is

considered to have been achieved if the measurement is within = 0.0005 in of that made before loading.

NOTE The preferred method of carrying out this test is to measure the length between conical centres on the centre line of the bolt
or screw which has been set up on the mating centres of the anvils of the measuring fixture; the head or shank of the bolt or screw
should be marked so that it can be placed in the same position for all measurements.

6 Grading and mechanical properties of steel nuts

a. Grading. Nuts shall be graded as follows:
GRADE 0. Nuts suitable for use with bolts, Grades A, B and P.

The nuts shall be capable of withstanding a proof load, based on the minimum tensile strength of Grade P
Bolts, as laid down in Table 4, Column 2.

GRADE 1. Nuts suitable for use with Bolts Grade S.

These nuts shall be capable of withstanding a proof load, based on the minimum tensile strength of Grade S
Bolts, as laid down in Table 4, Column 2.

GRADE 3. Nuts suitable for use with Bolts Grade T.

These nuts shall be capable of withstanding a proof load, based on the minimum tensile strength of Grade T
Bolts, as laid down in Table 4, Column 2.
GRADE 5. Nuts suitable for use with Bolts Grades V and X.

These nuts shall be capable of withstanding a proof load, based on the minimum tensile strength of Grade X
Bolts, as laid down in Table 4, Column 2.

b. Mechanical properties.
1) Proof load.

Nuts 1 in diameter and under. These nuts shall meet the requirements for proof load specified in
Table 6. They shall be tested in accordance with the method described in Clause 7.
Nuts over 1 in diameter. As equipment of sufficient capacity may not be readily available for nuts in
this range, they shall meet the requirements for hardness specified in sub-clause c¢) below.

c. Hardness.

1) Nuts over 1 in diameter. Nuts of diameters over 1 in shall be subjected to a hardness test and their
hardness shall not be less than that specified below:

Brinell Hardness

Grade 0 Nuts—120 HB 10/3 000 min.
Grade 1 Nuts—180 HB 10/3 000 min.
Grade 3 Nuts—230 HB 10/3 000 min.
Grade 5 Nuts—270 HB 10/3 000 min.

© BSI 10-1999 3
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1) Nuts up to and including 1 in diameter. For nuts up to and including 1 in diameter, a hardness test
is not part of the requirements of this standard but for general guidance Brinell hardness values are
given below:

Birnell Hardness

Grade 0 Nuts—120/235 HB 10/3 000
Grade 1 Nuts—163/240 HB 10/3 000
Grade 3 Nuts—183/300 HB 10/3 000
Grade 5 Nuts—270/335 HB 10/3 000

11) Preparation of specimens. The preparation of test specimens and the method of testing shall be in
accordance with BS 240 “Method of Bridell hardness test.” If Vickers or Rockwell methods are used,
reference should be made to BS 860 “Table of approximate comparison of hardness scales” for
appropriate values.

The test shall be made on the end faces of the nuts.

d. Assembly testing of nuts. When nuts up to and including %/, in diameter are torque tested to destruction
they shall not fail by splitting of the wall.

7 Proof load for nuts

a. Method of test (see Figure 17 in Appendix C). The proof load for nuts shall be determined by assembling
the sample nut on a hardened threaded mandrel as specified in sub-clause b) below. A load axial with the
mandrel and equal to the proof load for nuts specified in Table 6 shall be applied against the nut. The nut
shall satisfactorily resist this load without stripping and should be removable by the fingers after the test.
If the threads of the mandrel are damaged during the test the test shall be discarded.

b. Test mandrel. The test mandrel shall have a hardness of not less than 365 HV30. It shall be threaded to
Class 3A tolerances in accordance with BS 1580, “Unified screw threads”, except that the major diameter
shall be equal to the minimum major diameter as specified in the standard subject to a plus tolerance

of 0.002 in.

8 Dimensions
The bolts, screws and nuts shall conform to the dimensions and tolerances given in Table 1 to Table 3
inclusive and Clauses 9 to 15 inclusive.

9 Length of bolts and screws

a. The nominal length of a bolt or screw shall be the distance from the underside of the head to the extreme
end of the shank including any chamfer or radius.

NOTE The nominal lengths of bolts and screws normally stocked are given in Appendix D.

b. The permissible tolerance on the nominal length shall be as given below:

Nominal length Diameter Tolerance of length
in in in

Up to and including 1 Up to and including ?/, +0 -1y
Over 3/, +0 - Y6

Over 1 up to and including 2 | Up to and including 3/, +0-Y
Over 3/, +0 -4

Over 2 up to and including 6 |Up to and including 3/, +0 -3/,
Over 3/, +0 -3

Over 6 All diameters +0—3/4

4 © BSI 10-1999
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10 Ends of bolts and screws

The ends of bolts and screws may, at the option of the manufacturer, be finished with either a 45° chamfer
to a depth slightly exceeding the depth of thread or a radius approximately equal to 1Y/, times the nominal
diameter of shank. When bolts and screws are made with rolled threads the lead formed at the end of the
bolt by the thread rolling operation may be regarded as providing the necessary chamfer to the end, no

other machining operation being necessary, and the end shall be reasonably square with the centre line of
the shank.

11 Screw threads

a. General. The screw threads on bolts, screws and nuts up to and including 1 inch nominal size shall be
Unified coarse (UNC) or Unified fine (UNF) in accordance with BS 1580, “Unified screw threads,” as
specified by the purchaser. The screw threads on bolts, screws and nuts in nominal sizes above 1 in shall
be Unified coarse (UNC) in accordance with BS 1580. If a finer thread is required on bolts, screws and nuts
in nominal sizes above 1 in, it is recommended that the 8-thread series be used.

b. Bolts and screws. The screw threads may be either cut or rolled at the option of the manufacturer and
shall conform to the limits and tolerances for Class 2A specified in BS 1580.

c. Nuts. The screw threads shall conform to the limits and tolerances for Class 2B specified in BS 1580.

d. Gauging of screw threads. Screw threads shall be gauged in accordance with the system recommended
in BS 919-1, “Gauges for screw threads of Unified form.” The NOT GO effective diameter screw plug gauge
used for checking nuts shall be of the low addendum form specified in that standard.

12 Length of thread

a. Bolts. The length of thread on bolts shall be the distance from the end of the bolt (including any chamfer
or radius) to the leading face of a screw ring gauge which has been screwed as far as possible on to the bolt
by hand.

The minimum thread length shall be twice the diameter plus '/, in for lengths up to and including 6 in, and
twice the diameter plus !/, in for lengths over 6 in.

Bolts that are too short for minimum thread lengths shall be threaded as screws and shall be designated
Screws.

NOTE The shortest designated lengths for bolts are tabulated for guidance in Appendix D.

b. Screws. Screws shall be threaded to permit of a screw ring gauge being screwed by hand to within a
distance from the underside of the head not exceeding two and a half times the pitch for diameters up to
and including 1 in and three and a half times the pitch for diameters over 1 in.

c. Tolerances.

1) Tolerance on bolt thread length. The tolerance on thread length shall be plus 3/;4 in or 2/, threads,
whichever is the greater, for all lengths.

i1) Tolerance on eccentricity. Tolerance on eccentricity (including out of parallelism) of thread in relation
to body for sizes up to and including 3/, in shall be 0.010 in for each inch of length when measured in a
sleeve gauge. For sizes over %/, in, total eccentricity shall be the subject of agreement between
manufacturer and purchaser.

NOTE Details of the sleeve gauge referred to above are given in Appendix C.

13 Nuts, squareness of thread to face

The axis of the thread of the nut shall be square to the face of the nut subject to the “squareness tolerance”
specified in Table 2, Column 13.

The nut shall be screwed by hand on to a gauge having a truncated taper thread until the thread of the nut
1s tight on the thread of the gauge. A sleeve sliding on a parallel extension of the gauge, and which has a
face of diameter equal to the minimum distance across flats of the nut and exactly at 90° to the axis of the
gauge shall be brought into contact with the leading face of the nut. With the sleeve in this position it shall
not be possible for a feeler gauge of thickness equal to the “squareness tolerance” to enter anywhere
between the leading face of the nut and the face of the sleeve (see Figure 20 in Appendix C).

© BSI 10-1999 5
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14 Chamfering, washer facing and countersinking

a. Bolts and screws. Bolts and screw heads shall have a chamfer of approximately 30° on their upper faces
and, at the option of the manufacturer, a washer face or full bearing face on the underside.
b. Nutsi) Ordinary nuts, thick ordinary nuts, slotted nuts and thick slotted nuts shall have a chamfer of 30°
on their upper faces and at the option of the manufacturer, a similar chamfer or a washerface on their lower
faces.

i1) Lock nuts shall have a chamfer of approximately 30° on both faces.

iii) All nuts shall be countersunk on the bearing face at an included angle of 120 + 10°; the diameter of
the countersink shall not exceed the nominal major diameter of the thread (see Figure 11).
With the exception of slotted nuts, all hexagon nuts chamfered at both ends shall also have a countersink
as above at both ends of the thread.
NOTE The option referred to in sub-clauses a) and b) above shall apply unless the purchaser in his enquiry and order specifically
states that he requires one of the alternatives available.
Attention is drawn to the fact that these alternative methods of finishing the underside of bolt and screw heads and the lower face of
nuts are associated both with the nominal size and the particular method of manufacture. A request by the purchaser for a specific
type of finish limits the manufacturing processes available and it is therefore recommended that the purchaser avoids making such
a request unless circumstances fully justify it.

15 Split-pin holes an slots

Bolts with split-pin holes will be supplied only when specially ordered. The purchaser should state, in his
enquiry and order, Dimension J (see Figure 1).

A tolerance of + /5, in — 0 shall be permissible on the specified Dimension .

The maximum “off-centre” distance between the centreline of the split-pin hole in bolts and the axis of the
thread is given in Table 1, Column 18. This shall be checked by means of a screwed ring gauge with
appropriate slot and a plain plug gauge which shall be a Go gauge in the minimum split-pin hole

(see Figure 21 in Appendix C).

The maximum “off-centre” distance between the centreline of the slots in slotted nuts and the axis of the
tapped hole is given in Table 3, Column 13. This shall be checked by means of a screwed plug gauge with
appropriate slot and a plain plug gauge which shall be a Go gauge in the minimum slot (see Figure 22 in
Appendix C).

NOTE For full dimensional and other requirements of split cotter pins, reference should be made to BS 1574, “Split cotter pins.”

16 Marking

a. Bolts and screws. 1) Bolts and screws shall have the appropriate grade letter (see Table 4, Appendix A)
marked on the head. The letter shall be either indented or embossed, but if embossed the letter shall not
project more than /g, in.

11) All bolts and screws shall be identified as “Unified” by means of the application of either of the
following features, full details of which are given in Appendix E.

A circular recess in the upper surface of the head or,

A line of contiguous circles indented on one or more of the flats of the hexagon and parallel to the axis
of the bolt or screw.

b.1) Nuts (see Clause 6) shall have the appropriate grade number indented on one of the flats of the hexagon
or on the non-bearing face.

i1) All nuts shall be identified as “Unified” by means of the application of one of the following features,
full details of which are given in Appendix E:

A circular groove of semi-circular section indented in the non-bearing face, or

A line of contiguous circles indented on one or more of the flats of the hexagon and parallel to the axis
of the nut, or

A recess in the non-bearing face of the nut.
The last named method of identification is for use on washer-faced nuts only.

6 © BSI 10-1999
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c. Manufacturer’s trade mark. Bolts, screws and nuts shall be marked with the manufacturer’s
identification (trade) mark.

17 Inspection and testing

The manufacturer shall take the necessary steps to ensure that the requirements specified in this standard
are fulfilled, but if, in addition, the purchaser desires the manufacturer to certify or demonstrate that the
bolts, screws, and nuts comply with this standard, the details and cost of any further inspection entailed

shall be the subject of agreement between the purchaser and the manufacturer.

© BSI 10-1999 7
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Table 1 — Unified hexagon head bolts and screws — Normal series
(Third Angle Projection)

(et

O

Figure 1 — Hexagon head bolt,

Length F Length F
See Clause 120 l l R rad.
R rad.

JAE N '?45' S 5'_

washer faced

K
£f4—.D ‘é_ i
1 $ ) \
O'S " 30’“*’}«— 00I5in S,
Clause 15 l« See Clause 125
Figure 2 — Hexagon head screw, Figure 3 — Full bearing

washer faced Alternative type of head permissible on
bolts and screws

Length

Length

Figure 4 — Rounded
end

Alternative types of end permissible on bolts and

SCrews

o Fﬁ%

1% O rad. approx.
-

igure 5 — Rolled
thread end
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Table 1 — Unified hexagon head bolts and screws — Normal series

1 2 3 4 | 5 6 | 7 8 9 | 10 1n | 12 13 | 14 15 | 16 | 17 18
Split cotter pin holes. See clause 15
Nominal Number of Diameter of Width across Width Diameter of Thickness of Radius under Diameter of Drill Maximum
size threads per unthreaded flats across washer face head head hole sizes off-centre
inch portion of corners E distance
D shank A C F R between
centre line of
B hole and
thread
UNC UNF Max. Min. Max. Min.P Max. Max. Min. Max. Min. Max. Min. Max. Min.
in in in in in in in in in in in in in in mm in
1/4 20 28 0.2500 |0.2465 |0.4375 |0.4305 |0.505 0.421 0.411 0.163 0.153 0.025 0.015 0.084 0.079 2.00 0.006
5/16 18 24 0.3125 |0.3090 |0.5000 |0.4930 |0.577 0.483 0.473 0.211 0.201 0.025 0.015 0.100 0.095 2.40 0.006
3/8 16 24 0.3750 |0.3715 |0.5625 |0.55645 |0.650 0.545 0.535 0.243 0.233 0.025 0.015 0.117 0.112 2.85 0.006
7/16 14 20 0.4375 |0.4335 |0.6250 |0.6170 |0.722 0.605 0.595 0.291 0.281 0.025 0.015 0.117 0.112 2.85 0.007
1, 13 20 0.5000 [0.4960 [0.7500 |0.7420 |0.866 0.730 0.720 0.323 0.313 0.025 0.015 0.152 0.146 3.70 0.007
a9 o 12 18 0.5625 [0.5585 [0.8125 |0.8045 |0.938 0.792 0.782 0.371 0.361 0.045 0.020 0.152 0.146 3.70 0.008
5/g 11 18 0.6250 [0.6190 [0.9375 |0.9295 |1.083 0.918 0.908 0.403 0.393 0.045 0.020 0.184 0.177 4.50 0.008
3, 10 16 0.7500 [0.7440 [1.1250 |1.1150 |1.300 1.100 1.090 0.483 0.463 0.045 0.020 0.184 0.177 4.50 0.009
7/8 9 14 0.8750 |0.8670 |1.3125 |1.3005 |1.515 1.285 1.275 0.563 0.543 0.065 0.040 0.184 0.177 4.50 0.009
1 12 1.0000 [0.9920 |1.5000 [1.4880 |1.732 1.473 1.463 0.627 0.597 0.095 0.060 0.222 0.213 5.40 0.010
1Y i 1.1250 |1.1170 |1.6875 [1.6575 |1.948 1.641 1.625 0.718 0.678 0.095 0.060 0.222 0.213 5.40 0.010
1Y, : 1.2500 |1.2420 |1.8750 [1.8300 |2.165 1.813 1.797 0.813 0.773 0.095 0.060 0.254 0.244 6.20 0.011
[
a13/y : § 1.3750 [1.3650 |2.0625 [2.0175 |2.382 2.001 1.985 0.878 0.838 0.095 0.060 0.254 0.244 6.20 0.011
1Y, 6 |y —g 1.5000 |1.4900 |2.2500 [2.2050 |2.598 2.188 2.172 0.974 0.934 0.095 0.060 0.290 0.280 7.10 0.011
1%/, 5 : [;3) 1.750 0 |1.7400 |2.6250 [2.5650 |3.031 2.543 2.527 1.134 1.074 0.095 0.060 0.353 0.343 8.70 0.012
I.
2 41/2 ij 2.0000 |1.9900 |3.0000 |2.9400 |3.464 2.918 2.902 1.263 1.203 0.095 0.060 0.353 0.343 8.70 0.015

NOTE In the case of the 7/, in and ¥/,4 in bolt heads, the width across flats is '/, in smaller than that of the corresponding nuts. This is in accordance with the American Standard from
which these sizes are derived.
aTo be dispensed with wherever possible.
b When bolts from /,in to 1 in nominal size are hot forged, the tolerance on the width across flats shall be two and a half times the tolerance shown in the table.

‘8I9LT Sd

€961



0t

6661-0T IS ©

Table 2 — Unified hexagon ordinary nuts, thick ordinary nuts and lock nuts — Normal series
(Third Angle Projection)

=l HH L
J@ Boaw.wt\ s |

F

7

b

00
inﬁ’

"L‘l 00IS,
] -

RBULLL

~{
~

30‘{.34 30

30° 30°
Figure 6 — Double Figure 7— Thick Figure 8 — Figure 9 — Thick Figutre 10 — Hexagon lock nut
chamfered double chamfered Washer faced washer faced

Alternative types of hexagon ordinary and thick ordinary nuts permissible

hig

(120 $10° chamfer >

Figure 11 — Enlarged view of nut countersink
[see clause 14 b]
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Table 2 — Unified hexagon ordinary nuts, thick ordinary nuts and lock nuts — Normal series

1 2 ‘ 3 4 5 6 7 8 9 10 11 12 13
. . . Width across | Diameter of washer Thickness Tolerance on

N 1 Width fl

oninaisiee 1dth across flats corners face Ordinary nuts Thick ordinary nuts Lock nuts f}?:ea;‘g?j?:gj

D A C B E P F of nut
Max. Min. Max. Max. Min. Max. Min. Max. Min. Max. Min. Max.
in in in in in in in in in in in in in

Y, 0.4375 [0.4305 |0.505 0.421 0.411 0.224 0.214 0.286 0.276 0.161 0.151 0.007

516 0.5000 [0.4930 |0.577 0.483 0.473 0.271 0.261 0.333 0.323 0.192 0.182 0.009

3/q 0.5625 [0.5545 |0.650 0.545 0.535 0.333 0.323 0.411 0.401 0.224 0.214 0.010

6 0.6875 [0.6795 |0.794 0.668 0.658 0.380 0.370 0.458 0.448 0.255 0.245 0.011

1, 0.7500 [0.7420 |0.866 0.730 0.720 0.442 0.432 0.567 0.557 0.317 0.307 0.013

a9, 0.8750 [0.8670 |1.010 0.855 0.845 0.489 0.479 0.614 0.604 0.349 0.339 0.013

5/g 0.9375 10.9295 |1.083 0.918 0.908 0.552 0.542 0.724 0.714 0.380 0.370 0.014

3, 1.1250 |1.1150 |[1.300 1.100 1.090 0.651 0.631 0.822 0.802 0.432 0.412 0.017

Ig 1.3125 |[1.3005 |[1.515 1.285 1.275 0.760 0.740 0.916 0.896 0.494 0.474 0.020
1 1.5000 [1.4880 |1.732 1.473 1.463 0.874 0.844 1.015 0.985 0.562 0.532 0.020
1Y 1.6875 |[1.65675 |1.948 1.641 1.625 0.989 0.949 1.176 1.136 0.629 0.589 0.024
1Y, 1.8750 |[1.8300 |2.165 1.813 1.797 1.087 1.037 1.275 1.225 0.744 0.694 0.024
a13/g 2.0625 |2.0175 |2.382 2.001 1.985 1.197 1.147 1.400 1.350 0.806 0.756 0.026
1/, 2.25600 |2.2050 |2.598 2.188 2.172 1.311 1.251 1.530 1.470 0.874 0.814 0.026
13/, 2.6250 |2.5650 |3.031 2.543 2.527 1.530 1.470 — — 0.999 0.939 0.030
2 3.0000 [2.9400 |3.464 2.918 2.902 1.754 1.684 — — 1.129 1.059 0.030

NOTE In the case of the 7/,¢in and 9,4 in nuts, the width across flats is '/, in larger than that of the corresponding bolt heads. This is in accordance with the American Standards
from which these sizes are derived.

2To be dispensed with wherever possible.

b When nuts from '/, in to 1 in nominal size are hot forged, the tolerance on width across flats shall be two and a half times the tolerance shown in the table.
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Table 3 — Unified hexagon slotted nuts and thick slotted nuts — Normal series
(Third Angle Projection)

G G_
NIH N A

‘,: le—0-015 in

b 1!

M M

T [ | ¥

30 M130° X 30
Figure 13 — Washer faced

Figure 12 — Double
chamfered

Alternative types of hexagon slotted nuts

J J
N K N LK
— —> ,_,1,‘_0_‘0|5in

I i DR T s N
Mr Y= i___i

30* bd 30° Bw'

Figure 15 — Washer faced

Figure 14 — Double
chamfered

Alternative types of hexagon thick slotted nuts
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Table 3 — Unified hexagon slotted nuts and thick slotted nuts — Normal series

6661-0T IS ©

1 e | 38 | 4 | 5 6 | 7 | 8 [ 9 0w | 1 | 12 13 14
Slotted nuts Thick slotted nuts SIOttz(lio‘tl&ts le;r‘:;isthick Tol
) ) ) Lower face of ) Lower face of ) Depth M:;ximum off-centre sqougzggzso:f
Nominal size Thickness nut to bottom of Thickness nut to bottom of Width of slot istance between thread to face
slot slot of slot | centre line of slot and of nut
D G H J X u N tapped hole
Max. Min. Max. Min. Max. Min. Max. Min. Max. Min. Nom. Max.
in in in in in in in in in in in in in in
Y, 0.224 10.214 |0.161 |0.151 |0.286 |0.276 |0.224 |0.214 |0.088 |0.078 |0.062 |0.012 0.007
516 0.271 |0.261 |0.177 |0.167 |0.333 |0.323 |0.239 |0.229 |0.104 |0.094 |0.094 |0.012 0.009
3/q 0.333 [0.323 |0.224 |0.214 |0.411 |0.401 |0.302 |0.292 |0.135 |0.125 |0.109 |0.012 0.010
16 0.380 [0.370 |0.255 |0.245 |0.458 |0.448 |0.333 |0.323 |0.135 |0.125 |0.125 |0.014 0.011
1Y, 0.442 |0.432 |0.302 |0.292 |0.567 |0.557 |0.427 |0.417 |0.166 |0.156 |0.141 |0.014 0.013
a9, 0.489 (0.479 |0.333 |0.323 |0.614 |0.604 |0.458 |0.448 |0.166 |0.156 |0.156 |0.017 0.013
5/q 0.552 10.542 |0.364 |0.354 |0.724 |0.714 |0.536 |0.526 |0.198 |0.188 |0.187 |0.017 0.014
3, 0.651 [0.631 |0.432 |0.412 |0.822 |0.802 |0.604 |0.584 |0.198 |0.188 |0.219 |0.022 0.017
Ig 0.760 [0.740 |0.510 |0.490 |0.916 |0.896 |0.666 |0.646 |0.198 |0.188 |0.250 |0.022 0.020
1 0.874 10.844 |0.593 |0.563 |1.015 |0.985 |0.734 |0.704 |0.260 |0.250 |0.281 |0.027 0.020
1Y/ 0.989 (0.949 |0.661 |0.621 |1.176 |1.136 |0.848 |0.808 |0.260 |0.250 |0.328 |0.027 0.024
1Y, 1.087 [1.037 |0.728 |0.678 |1.275 |1.225 |0.916 |0.866 |0.322 |0.312 |0.359 |0.032 0.024
a13/g 1.197 |1.147 |0.806 |0.756 |1.400 |1.350 |1.009 |0.959 |0.322 |0.312 |0.391 |0.032 0.026
11/, 1.311 |1.251 |0.889 |0.829 [1.530 |1.470 |1.108 |1.048 |0.385 |0.375 |0.422 |0.037 0.026
13/, 1.530 |1.470 |1.030 |0.970 |— — — — 0.448 [0.438 |0.500 |0.037 0.030
2 1.754 |1.684 |1.176 |1.106 |— — — — 0.448 [0.438 |0.578 [0.042 0.030

NOTE In the case of the 7/16 in and 9/16 in nuts, the width across flats is 1/16 in larger than that of the corresponding bolt heads. This is in accordance with the American Standard
from which these sizes are derived.

2To be dispensed with wherever possible. For widths across flats, widths across corners, and diameter of washer face, see Table 2.
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Appendix A Mechanical properties of finished steel hexagon head bolts and screws and hexagon nuts

Table 4 — Bolts and screws
(See clauses 4 and 5)

1 2 3 4 | 5 | 6 7 8
Properties of finished bolts
Minimum tensile Stress for proof Minimum elongation on Minimum Izod impact value Brinell hardness
Grade strength load a gauge length 4/area Diameter or width across flats numbers
(see NOTE 1) (see Table 5) (see NOTE 2) Up to*/,in O‘ll:if:lsl/l‘ldlll;lgll; EZ?Ed Over 1Yy in [see Clause 4 d)]
tonf/in? tonf/in? per cent ft 1bf ft 1bf ft 1bf HB10/3 000
A 28 — 10/14 — — — —
(see NOTE 3)
B 28 — 17 — — — —
P 35 20 15 20 15 10 152/240
S 50 38 18 35 30 20 223/310
T 55 41 16 35 30 20 248/335
\Y 65 49.5 14 35 30 20 293/370
X 75 60 12 15 15 10 341/410

Area = TIg
e

4

. . . a .. . ag
&Basic effective diameter” + basic minor diameter 9

a

2 As specified for the thread in question in BS 1580 “Unified screw threads.”

NOTE 1 The cross sectional area of the thread used in calculation is obtained by the following formula.

NOTE 2 BS 18 now specifies a gauge length of 5.65./ Area, but elongation values appropriate to this length are not yet available for the higher grades of steel. The values in
Column 4 have therefore been retained pending further information on this subject.

NOTE 3 For Grade A bolts or screws the minimum elongation shall be 10 per cent for Y/, in and %4 in nominal sizes and 14 per cent for all other sizes up to and including 2 in.

www . bzFxw.com
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Table 4A — Comparison of strength grades of BS 1768

and BS 970 (for guidance only)

Grade

x < 3 "

Tensile strength

BS 1768 BS 970-1:1983
min. min.
tonf/m? N/mm? N/mm?
35 541 550 — 700
50 772 775 — 925
55 849 850 — 1 000
65 1 004 1000—-1 150
75 1158 1150 -1 300

© BSI 10-1999
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Table 5 — Proof loads for bolts and screws
(see Column 2 of Table 4)

Grade P Grade S Grade T Grade V Grade X
: Proof stress Proof stress . Proof stress Proof stress
Sggrgfl-rll,illt Stress area 20 tonf/in? 38 tonf/in? Proof stress 41 tonffin* 49.5 tonf/in? 60 tonf/in?
or screw Proof load
UNC UNF UNC UNF UNC UNF UNC UNF UNC UNF UNC UNF
in in? in? ton ton ton ton ton ton ton ton ton ton
1, 0.0324 0.0368 0.648 0.736 1.231 1.398 1.328 1.509 1.603 1.822 1.944 2.208
516 0.0532 0.05687 1.064 1.174 2.021 2.230 2.181 2.406 2.633 2.905 3.192 3.522
3g 0.0786 0.0886 1.572 1.772 2.986 3.367 3.222 3.633 3.890 4.385 4.716 5.316
16 0.1078 0.1198 2.156 2.396 4.097 4.552 4.420 4911 5.335 5.929 6.468 7.188
1Y, 0.1438 0.1612 2.876 3.224 5.466 6.127 5.896 6.610 7.119 7.980 8.628 9.672
6 0.184 0.205 3.68 4.10 6.992 7.791 7.544 8.407 9.107 10.15 11.04 12.30
5/q 0.229 0.258 4.58 5.16 8.702 9.804 9.389 10.58 11.33 12.77 13.74 15.48
3/, 0.338 0.375 6.76 7.50 12.84 14.25 13.86 15.38 16.73 18.57 20.28 22.50
Ig 0.467 0.513 9.34 10.26 17.74 19.49 19.14 21.03 23.12 25.39 28.02 30.78
1 0.612 0.667 12.24 13.34 23.26 25.34 25.09 27.35 30.30 33.01 36.72 40.02
1Y/ 0.771 — 15.42 — 29.30 — 31.61 — 38.17 — 46.26 —
1Y, 0.978 — 19.56 — 37.16 — 40.10 — 48.41 — 58.68 —
13/ 1.166 — 23.32 — 44.31 — 47.80 — 57.72 — 69.96 —
11/, 1.418 — 28.36 — 53.89 — 58.15 — 70.20 — 85.08 —
13/, 1.92 — 38.4 — 72.97 — 78.72 — 95.04 — 115.2 —
2 2.52 — 50.4 — 95.76 — 103.3 — 124.7 — 151.2 —

Stress area X proof stress = proof load

www . bzFxw.com
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Table 6 — Proof loads for nuts!

(See clause 6)

Grade 0 nuts Grade 1 nuts Grade 3 nuts Grade 5 nuts
For use with bolts of For use with bolts of For use with bolts of For use of bolts of
grades A, B, P grade S grade T grades V, X
Nominal Stress area of bolts Min. tensile of grade P bolts | Min. tensile of grade S bolts Min. tensile of Min. tensile of
size of nut 35 tonf/in 2 50 tonf/in 2 grade T bolts 55 tonf/in 2 grade X bolts 75 tonf/in 2
Proof load
UNC UNF UNC UNF UNC UNF UNC UNF UNC UNF
in in? in? ton ton ton ton ton ton ton ton
Y, 0.0324 0.0368 1.134 1.288 1.620 1.840 1.782 2.024 2.430 2.760
516 0.0532 0.0587 1.862 2.054 2.660 2.935 2.926 3.228 3.990 4.402
3/q 0.0786 0.0886 2.751 3.101 3.930 4.430 4.323 4.873 5.895 6.645
16 0.1078 0.1198 3.773 4.193 5.390 5.990 5.929 6.589 8.085 8.985
1, 0.1438 0.1612 5.034 5.643 7.190 8.060 7.911 8.869 10.78 12.09
6 0.184 0.205 6.440 7.176 9.200 10.25 10.12 11.28 13.80 15.37
5/g 0.229 0.258 8.015 9.031 11.45 12.90 12.60 14.19 17.17 19.35
3, 0.338 0.375 11.83 13.12 16.90 18.75 18.59 20.63 25.35 28.12
I 0.467 0.513 15.97 17.96 23.35 25.65 25.68 28.21 35.02 38.47
1 0.612 0.667 21.42 23.34 30.60 33.35 33.67 36.68 45.90 50.02

Stress area X min. tensile strength of bolt = proof load of nuts

D The proof load values in this table apply only to ordinary nuts and thick ordinary nuts and not to lock-nuts or slotted nuts.
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Appendix B Materials
In Table 7, Table 8, Table 9 and Table 10, for comparisons between EN No. steels and the 6-digit
designations see Appendix D of BS 970-1:1983.

Table 7 — Examples of suitable material for cold forged bolts and screws

The following table is for guidance only; grades of steel shown and ruling sections are not mandatory.

The finished products shall satisfy the requirements for physical properties set out in Clause 4 and
Table 4 of Appendix A.

Grade Nominal size of bolt or screw? Material®
A and B All sizes Good commercial quality low carbon steel
P BS 970 —EN 2, AtoD
BS 970 —EN 5

BS 3111 — Type O
BS 3111 — Type 1
BS 3111 — Type 9
S Up to and including /5 in BS 3111 — Type 1
BS 3111 — Type 2
BS 3111 — Type 3
BS 3111 — Type 9
BS 3111 — Type 10
T Up to and including ¥/, in BS 3111 — Type 1
BS 3111 — Type 2
BS 3111 — Type 3
BS 3111 — Type 9
BS 3111 — Type 10
\% Up to and including ?/5 in BS 3111 — Type 1
BS 3111 — Type 2
BS 3111 — Type 3
BS 3111 — Type 9
BS 3111 — Type 5
BS 3111 — Type 7
BS 3111 — Type 10
X Up to and including %/4 in BS 3111 — Type 2
Up to and including %/ in BS 3111 — Type 3
BS 3111 — Type 5
BS 3111 — Type 7
BS 3111 — Type 10

Up to and including 1 in

— el — — —l —

Up to and including 1 in

B e e i e e

Up to and including 1 in

B e e e e e

Up to and including 2/, in

—_ i ——r —

Up to and including 1 in

— i ——r —

Up to and including ?/, in

— ol —r —

2 Limiting ruling section.
b BS 970-1:1983.
BS 3111-1:1977.

18 © BSI 10-1999
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Table 8 — Materials for hot forged bolts and screws

The following table is given for guidance only and the grades of steel and the limiting ruling sections
listed here are not mandatory. Unless otherwise stipulated, the final choice of the materials used to
provide the physical properties given in Appendix A will be left to the manufacturer. (See Clause 2).

When materials selected from this table are used, the mechanical properties referred to above are
obtained by oil quenching and tempering at a suitable temperature.

Grade Nominal size of bolt or screw? Material to BS 970"

Aand B All sizes Good commercial quality low carbon steel
EN 5

EN 7

EN 8

Up to and including '/, in EN 5C

Up to and including 2/, in EN 8

Up to and including /5 in EN 15

EN 12

EN 18

EN 111

P Up to and including 2 in

— e — —

Up to and including 1 in

— e ——

EN 17
EN 19
EN 24
EN 25
EN 26
EN 100
EN 110
EN 8
EN 15
T Up to and including /4 in EN 12
EN 18
EN 111

[
[
[
[
[
[
[
Up to and including 2 in :
[
[
[
[
|
1

Up to and including !/, in

—_——

Up to and including 1 in

i |EN 16

i |[EN 17

i |EN 19
- ey
T Up to and including 2 in ::: EN 25
i EN 26
: EN 100
i

EN 110

8 Limiting ruling section.
b BS 970-1:1983. Mechanical properties relating to steels specified in BS 970-1 are for steels subjected to bulk heat treatment;
significantly higher properties will be obtained by heat treatment in the finished component form.
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Table 8 — Materials for hot forged bolts and screws

Grade Nominal size of bolt or screw? Material to BS 970"
Up to and including %/ in EN 8
Up to and including Y/, in EN 15
Up to and including %/ in EN 12

i |[EN 18

Up to and including %/, in i
i |EN 111
Up to and including 7/4 in EN 16
v | |EN 17
o . i |[EN 19

Up to and including 1'/4 in i
i |EN 100
i |EN 110
i [EN 24
Up to and including 2 in : EN 25
i |EN 26
Up to and including Y/, in EN 12
i [EN 16
N i |EN 17

Up to and including /4 in i
i |[EN 18

|
T |[EN 111
< Up to and including %, in EN 100
. . . i [EN 19

Up to and including 1 in i
T |EN 110
Up to and including 1/ in EN 24
. . . i |EN 25

Up to and including 2 in i
T |[EN 26

2 Limiting ruling section.

b BS 970-1:1983. Mechanical properties relating to steels specified in BS 970-1 are for steels subjected to bulk heat treatment;
significantly higher properties will be obtained by heat treatment in the finished component form.

20
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Table 9 — Materials for bolts and screws turned from bar

The following table is given for guidance only and the grades of steel and limiting ruling sections listed
here are not mandatory. Unless otherwise stipulated, the final choice of the materials used to provide
the physical properties given in Appendix A will be left to the manufacturer (see Clause 2).

Grade Width across flats?® Material to BS 970
A Up to and including 1Y/, in EN 1A
Up to and including 3 in EN 7A
B Up to and including 3 in EN 3B
p Up to and including 1%/, in EN 7
Up to and including 3 in EN 8
q Up to and including 2/, in EN 18S
Up to and including 3 in EN 16S
T Up to and including 2/, in EN 16T
Up to and including 3 in EN 17T
Up to and including 2'/, in EN 24V
v Upt d including 3 i T
p to and including 3 in I EN 26V
Up to and including 1Y/ in EN 24X
X Up to and including 2'/, in EN 25X
Up to and including 3 in EN 26X
2 Limiting ruling section.
b Appendix C of BS 970-1:1983.

Table 10 — Materials for nuts

The following table is given for guidance only and the grades of steel listed here are not mandatory.
Unless otherwise stipulated, the final choice of the materials used to give the physical properties
specified for the finished nuts in Clause 6 and Table 6 will be left to the manufacturer.

BS 3111, Type 9

Grade Cold formed Hot forged Turned from the bar
0 Good commercial quality Good commercial quality Good commercial quality
steel steel steel
1 EN2Ato D EN 3, EN 5 EN 1A, EN 7
EN 5 EN 8 EN 8M
3 EN 5 EN 5, EN 8 EN 7, EN 8M
BS 3111, Type 1 EN 15M
BS 3111, Type 9
5 EN 5 EN 8, EN 12 EN 8M, EN 15M
BS 3111, Type 1 EN 15, EN 16 EN 16M

© BSI 10-1999
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Appendix C Testing fixtures and recommended gauges

Testing Fixtures
C.1 Proof load test for bolts and screws. Clause 5.

NN

"1 Section A-A
A

Thickness equzl to nominal
T size of product

% N
/ 7 \\ For dia.of hole in adaptor.
/// I / See table below

Nominal | Dia. of hole
dia. of bolt | in adaptor

>
> <

in in
¥ 17452
. % 4364
% 5lg4
% 1646
1
) 7 e
134 1%6
114 1194,

Adaptors to have a hardness of 270/320 HV30
Figure 16
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C.2 Proof load test for nuts. Clause 6.

— \
N Qs\; T\\?&\\\

7

N\

/

7,

Section A-A

/
I - V
A —] A
E S// 'I{h‘ kn |
t
N\\' //j nt;tf\ina‘:s:iz:q?f prgduct
Dia.of hole in adaptor equal to
major dia. of mandrel with a
tolerance of 10:90%
7, \\\
\\\ _LJ

Adaptors to have a hardaess of 270/320 HV30
Mandrel to have a hardness of 365/425 HV30

Figure 17
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Recommended Gauges

Details of gauges suitable for checking various features of the bolts, screws and nuts specified in this
standard are given below. They are offered for guidance and do not form part of the requirements of this

standard.

C.3 Eccentricity. Clause 12 c ii).

Csk to dia.OD

——y —

N

B

Effective diameter R—L—b,

Gauge to be hardened

D—Max. dia. of screw plus clearance allowance.
L—Length of bolt or screw minus one diameter.

Figure 18

24
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Optional construction

' ’ N/ |

Csk tc dia. O

0L t
i
i

Iy
L

i
i
rr“f{n /

. EE [}

=

|

o

b

BN

| \
o]

i\ ‘
AN

Gauge to be hardened

Ring gauge set to Class 2B max. effective dia.

Slecve.

Attachment screws.

Dia. of hole in sleeve = max. bolt or screw dia. plus clearance allowance.

Positioning and setting plug; threads—Class 2B max. effective dia. for adjusting ring gauge
and centring sleeve.

Length of sleeve = length of bolt or screw minus one diameter.
Figure 19

N moOma

Two types of sleeve gauges for checking eccentricity of thread in relation to body are illustrated above.

The optional type shown in Figure 19 permits the use of different length sleeves to accommodate different
bolt lengths.

The ring Gauge A in this type is centred in position on sleeve B by means of positioning plug £ and secured
by means of attachment screws C. This plug also sets the ring gauge to the maximum effective diameter.
The internal diameter D of the sleeve equals the nominal diameter of the bolt or screw plus the

concentricity tolerance. The sleeve should extend beyond the last thread of the bolt or screw to be inspected
but should not exceed 3 inches in length. Failure of the bolt or screw to enter the ring gauge or interference

between the sleeve and bolt while engaging the ring gauge indicates excessive eccentricity between the
thread and the body.
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C.4 Squareness of thread to face of nut. Clause 13.

Small end of thread = nom.
effect. dia. of nut minus
0-001S in approx. on Yin

up to 0-006 in approx.on 2in

4 [

Dia. of gauging surface equal to the minimum

distance across flats of nut

Large end of thread = 25 max. effect. dia. of nut

+0-002 in approx. on “Yain up to 0-006in 3pprox. on
in

r _ \ -

N
]

Nut to be gauged

—d

Thread tapered at an included

eeler gauge equal to squareness tolerance (maximum)

angle of approx. 2y
Figure 20
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C.5 Off-centre distance between centre line of split pin hole in bolt and axis of thread (Figure 21) and off centre distance between centre line of

slots in slotted nuts and axis of tapped hole (Figure 22) Clause 15.

Max. off-centre distance Width of slot in screw

between centre line of plug gauge= min width of
Max. off-centre distance between slot and axis of tapped hole ~slot in nut +(2x max. off-
centre line of hole and axis of thread  (see Table 3 col.i3) centre distance

of bolt (see Table! col.18)

Axis of thread
of bolt

t:
|
.‘

T

Axis of tapped
hole

Width of slot in ring gauge Plain plug gauge to bea
= min.dia. of split pin" hole GO gauge in min split-
+(2x max. off-centre distance) pin hole (see Table | col.l6)

Figure 21

Plain plug gauge to be a GO gauge
in min. slot (see Table 3 col.ll)

Figure 22

It is recommended that the screw ring gauge and the screw plug gauge illustrated above be made to the tolerances specified for screw gauges in
BS 919-1, “Gauges for screw threads of Unified form”, and the plain plug gauges to the tolerances for plug gauges specified in BS 969, “Tolerances

for plain limit gauges.”

It is also recommended that the width of the slots in both the screw ring gauge and the screw plug gauge be made to the tolerances for gap gauges
specified in BS 969. These tolerances should cover both the width of slot and the off-centre distance.
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Appendix D Standard sizes of unified precision steel hexagon head bolts and
screws and shortest lengths designated as bolts — Normal series

NOTE The sizes listed in Table 11 to Table 14 inclusive represent those which are expected to be in greatest demand and which are
most likely to be stocked by bolt and nut manufacturers.

Table 11 — Grade A bright hexagon bolts

Nominal Nominal length in inches
SiDze 1Y, 1/, 1%/, 2 21/, 21/, 23/, 3 31/, 4 41/, 5 51/, 6

1, X X X X X X X X X — — — — —
516 X X X X X X X X X X — — — —
3g — X X X X X X X X X X X — —
I1g — X X X X X X X X X X X — —
1, — — X X X X X X X X X X X X
5g — — — X X X X X X X X X X X
3, — — — — X X X X X X X X X X
A — — — — — X X X X X X X X X

1 — — — — — — — X X X X X X X

For shorter lengths see Table 12 for Screws. See also Table 15 for shortest lengths designated as bolts.
Table 12 — Grade A Bright Hexagon Screws

Nominal Nominal length in inches
e T T [ 4 | 1 | L | L | h |z | oh | 2 | s | s, | a

7, XX XXX X = = = = = = =
v, XX Ixx o x x x |x = = = = |-
s X x x x o x x = = = |= |=
e |— |— |— |x x |x |x |x |= |= |= |= |-
v, = = = x x x x x |= = = = |=
o o |— |— |— |— |x |x x |x |x |x |x |= |=
v, |— = = = = I|x |x |x |x |[x |x |= |-
e l— = = = = = = = |x |x |x |x |[x

1 — = = = = = = = = ko xx

28 © BST 10-1999
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Table 13 — Grade S heat treated hexagon bolts

Nominal Nominal length in inches
Sige We | 1Y, | 18 | 1Y | 18, | 2 | 2Y, | 2, | 2%, | 3 | 3, | 3% | 4 | 4, 5Y, | 6
Y, X X X X X X X X X X X X X — | = = |-
516 — |X X X X X X X X X X X X X X |— X
3/q — |— X X X X X X X X X X X X X |— X
"6 — |— |— X X X X X X X X X X X X |— X
1Yy — = |— |— [X X X X X X X X X X X X X
5/q — - |- = |— |X X X X X X X X X X X X
3, — - |- = |— |— [X X X X X X X X X X X
Ig — - |- = |- = |— |X X X X X X X X X X
1 — = - = = = = |— X X X X X X X X X

For shorter lengths see Table 14 for Screws. See also Table 15 for shortest lengths designated as bolts.

Table 14 — Grade S heat treated hexagon screws

Nominal Nominal length in inches
Si;e 1/, 5y 3, g 1 11/, 11/, 1%/, 2 21/, 21/, 2%/, 3 31/, 4

1, X X X X X X X — |X X X X X —  |—
%16 — X X X X X X — |X X X X X X X
3g — |— (X X X X X — —  |—
g — |— X X X X X X X X X X X X X
1/, — |- |—= X X X X X X X X X X X X
5/g - = = = = X X X X X X X X X X
3, — = = = |— |— X X X X X X X X X
g — = = = = = X X X X X X X X X

1 — = = = = = = = |X X X X X X X

© BSI 10-1999
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Table 15 — Shortest lengths designated as bolts
(See Clause 12 a)

Nominal size Shortest length
D of bolt
in in
®l6 1Y,
A 19/,
K 16 1Y 2
1, 15/,
9/16 17/8
5/ 2
8, 21/,
7/8 21/2
1 2%/,
]. 1/4 31/2
13/, 4
1Y, 41/,
13/4 43/4
30 © BSI 10-1999
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Appendix E Details of identification marking for unified hexagon bolts,
screws & nuts (see Clause 16)

NOTE All dimensions given are for the guidance of the manufacturer and are not part of the requirements of the standard.

NOTE The groove is approximately midway between the major diameter of the thread and the flats of the hexagon. The groove shall
not exceed 0.020 in wide and 0.010 in deep.

Double Double
chamfered or chamfered or
washer faced washer faced

) Lz |

Figure 23 — Ordinary nut and Figure 24 — Lock nut with Figure 25 — Slotted nut and
thick nut with indented groove indented groove thick slotted nut with indented
groove

Indented circles on one or
more of the hexagon flats.
Circles to be ¥32in dia. on
sizes up to and including
V%ein and Yiein dia on sizes
“Xin and over

NOTE For convenience an ordinary nut only is illustrated.

Figure 26 — Ordinary nut, thick nut, lock, slotted or thick slotted nut with indented circles

© BSI 10-1999 31
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A
Ty
40

Figure 27 — Washer faced Figure 28 —

.
2z L%;f&\__

A -0-0051n dia.

7 Blending rad.

e——— 0:008%3%%?in

Enlarged part section

through recess

Alternative methods of identification permissible on nuts.

Nominal A
dia. dia.

in in

Y, 0.345
5.6 0.408
8 0.470
716 0.563
1, 0.626
916 0.719
5/, 0.782
8/, 0.938
U 1.093

32
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indented circles on
one or more of the

/ hexagon flats
3 7
—t- 0 — . D
¥ i y
C
Figure 29 — Bolt or screw with recess Figure 30 — Bolt or screw with indented
circles
Alternative methods of identification permissible on bolts and screws
1 2 3 4 5 6
Recess Indented circles
Nominal size Diameter Depth Diameter
D A B C
max. min. max. min. nom.
in in in in in in
Y, Y, 316 0.008 0.005 30
516 516 Y, 0.008 0.005 3o
3/q 3q 56 0.008 0.005 309
16 16 3g 0.013 0.010 30
1, 1/, 6 0.013 0.010 316
916 K/ A 0.013 0.010 316
5/g 5/q K/ 0.018 0.015 316
3, 3, e 0.018 0.015 316
Iy Iy 136 0.018 0.015 316
1 1 1516 0.018 0.015 316
11/ 1Y 144 0.030 0.020 1,
11, 1Y, 13/14 0.030 0.020 1,
13/ 13/4 1%/44 0.030 0.020 1,
11/, 11/, 16 0.030 0.020 1,
13/, 13/, 114 0.030 0.020 1,
2 2 115/, 0.030 0.020 Y,

aTo be dispensed with wherever possible.
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Appendix F Formulae

For dimensions of hexagons for standard bolts, screws and nuts reference should always be made to
Table 1, Table 2 and Table 3. The proportions of hexagons for bolts, screws and nuts in intermediate sizes
and sizes larger than 2 in should be derived from the formulae extracted from the American Standard and
given below. Tolerances may be extrapolated from Table 1, Table 2 or Table 3 as appropriate.

Bolts and screws heads

Width across flats

Height of head

Nominal size D

Width

Nominal size D

Height

in

in

in

in

Y, 1Y, D + Yy Y, to U 5/, D
— — 2 to 29/, 5, D — 1/,
— — 3 N))
— — 31/4t0 33/4 5/8D_1/16
- - 4 5/8 D
Nuts
Width across flats Thickness of nut
Nominal size D Width Nominal size D Thickness
in in in in
Ordinary and Y, 1Y, D + 1/ 4 1/, to 5/g Is D
slotted 5, to0 3 1Y, D Y, to 11/ Uy D— g,
1Y, to 2 Uy D — sy
2/,t0 3 s D =gy
Lock 1, 1Y, D+ Y4 1/, to 5lg (See Table)
5/, to 3 1Y, D 3, to 11/ 11, D+ 3,
1Y, to 2 1, D+ 3,
9, 1y D+ 51,
2%, to 3 Yy D+ g,
Thick and i, 1Yy D+ Y4 (See Table)
thick slotted 56 to 11/, 1Y, D

34
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British Standards

The following are available on application:
YEARBOOK

Including subject index and numerical list of British Standards
SECTIONAL LISTS. Gratis

Acoustics

Aerospace materials and components
Automobile

Building materials and components
Chemical engineering

Chemicals, fats, oils, scientific apparatus, etc.
Cinematography and photography

Coal, coke and colliery requisites

Codes of Practice

Consumer goods

Documentation, including Universal Decimal Classification
Drawing practice

Electrical engineering

Farming, dairying and allied interests
Furniture, bedding and furnishings
Gardening, horticulture and landscape work
Gas and solid fuel and refractories
Glassware including scientific apparatus
Hospital equipment

Illumination and lighting fittings

Industrial instruments, etc.

Iron and steel

Leather, Plastics, Rubber

Machine tools

Mechanical engineering

Nomenclature, symbols and abbreviations
Non-ferrous metals

Nuclear energy

Packaging and containers

Paints, varnishes, paint materials and colours for paints
Personal safety equipment

Petroleum industry

Printing, paper and stationery

Road engineering

Shipbuilding

Textiles and clothing

Welding
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BSI
389 Chiswick High Road

London
W4 4AL

BSI — British Standards Institution

BSI is the independent national body responsible for preparing
British Standards. It presents the UK view on standards in Europe and at the
international level. It is incorporated by Royal Charter.

Revisions

British Standards are updated by amendment or revision. Users of
British Standards should make sure that they possess the latest amendments or
editions.

It 1s the constant aim of BSI to improve the quality of our products and services.
We would be grateful if anyone finding an inaccuracy or ambiguity while using
this British Standard would inform the Secretary of the technical committee
responsible, the identity of which can be found on the inside front cover.

Tel: 020 8996 9000. Fax: 020 8996 7400.

BSI offers members an individual updating service called PLUS which ensures
that subscribers automatically receive the latest editions of standards.

Buying standards

Orders for all BSI, international and foreign standards publications should be
addressed to Customer Services. Tel: 020 8996 9001. Fax: 020 8996 7001.

In response to orders for international standards, it 1s BSI policy to supply the
BSI implementation of those that have been published as British Standards,
unless otherwise requested.

Information on standards

BSI provides a wide range of information on national, European and
international standards through its Library and its Technical Help to Exporters
Service. Various BSI electronic information services are also available which give
details on all its products and services. Contact the Information Centre.

Tel: 020 8996 7111. Fax: 020 8996 7048.

Subscribing members of BSI are kept up to date with standards developments
and receive substantial discounts on the purchase price of standards. For details
of these and other benefits contact Membership Administration.

Tel: 020 8996 7002. Fax: 020 8996 7001.

Copyright

Copyright subsists in all BSI publications. BSI also holds the copyright, in the
UK, of the publications of the international standardization bodies. Except as
permitted under the Copyright, Designs and Patents Act 1988 no extract may be
reproduced, stored in a retrieval system or transmitted in any form or by any
means — electronic, photocopying, recording or otherwise — without prior written
permission from BSI.

This does not preclude the free use, in the course of implementing the standard,
of necessary details such as symbols, and size, type or grade designations. If these
details are to be used for any other purpose than implementation then the prior
written permission of BSI must be obtained.

If permission is granted, the terms may include royalty payments or a licensing
agreement. Details and advice can be obtained from the Copyright Manager.
Tel: 020 8996 7070.
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