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Foreword

This British Standard has been prepared under the direction of the Mechanical
Engineering Standards Committee and forms part of the revision of

BS 4168:1967. It is one of a series of specifications, of which the full list is as
follows:

— Part 1: Specification for hexagon socket head cap screws;

— Part 2: Specification for hexagon socket set screws with flat point;

— Part 3: Specification for hexagon socket set screws with cone point;

— Part 4: Specification for hexagon socket set screws with dog point;

— Part 5: Specification for hexagon socket set screws with cup point;

— Part 6: Specification for hexagon socket button head screws;

— Part 7: Specification for hexagon socket shoulder screws;

— Part 8: Specification for hexagon socket countersunk head screws;

— Part 9: Wrench keys?.
This Part of this standard is based on the work in progress in ISO/TC 2
“Fasteners” and it also formed the United Kingdom proposal to ISO/TC 2.
If, in special cases, requirements other than those listed in this standard are
necessary, it is recommended that they should be selected from the standards
referred to in clause 4.

Although the tolerances on some features specified in this standard differ from
those specified in BS 4168:1967, screws complying with this standard are
generally inter-changeable with screws complying with BS 4168:1967.

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 and ii,
pages 1 to 4, 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.

D In course of preparation.

© BSI 08-1999
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1 Scope

This Part of BS 4168 specifies requirements for
hexagon socket countersunk head screws with ISO
metric threads and diameters from 3 mm up to and
including 20 mm.

NOTE Particular attention is drawn to the note in clause 4,
concerning the limitation on ultimate tensile strength.

2 References

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

3 Dimensions and surface detail

The dimensions and surface detail of the
countersunk head screws shall be in accordance
with Figure 1 and Table 1. Figure 2 illustrates a
suitable gauge for the control of the flushness
tolerance.

Edge of head to be
flat or rounded

NOTE

the length of any flat of the socket.

| t Point to be chamfered or for
= sizes M4 and below ‘as rolled’
o - »1 et
‘ /
de d
/\ 1 / e
90 120°( | ,L N d
92° min 1 -
\ b/ ( 2P max.
N y * incomplete
\/ thread
4—5——
lq b A slight rounding or countersink
(ref) at the mouth of the socket is
permissible
f-———— - e

l; and [, are the shank length and the grip length respectively.

NOTE For broached sockets which are at the maximum limit of size, the overcut resulting from drilling shall not exceed 20 % of

Figure 1 — Countersunk screws
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Table 1 — Dimensions

Dimensions in millimetres.

Thread size d M3 M4 M5 Mé M8 Mio Mi2 (M14) Mi6 M20
P pitch 0.5 0.7 0.8 1.0 1.25 1.5 1.75 2.0 2.0 2.5
b ref. 18 20 22 24 28 32 36 40 44 52
dy max. 3.4 4.5 5.5 6.6 9.0 11.0 13.5 15.5 17.5 22.0
theoretical sharp
max. 6.72 8.96 11.20 13.44 17.92 22.40 26.88 30.24 33.60 40.32
x actual max. 6 8 10 12 16 20 24 27 30 36
actual min. 5.82 7.78 9.78 11.73 15.73 19.67 23.67 26.67 29.67 35.61
d max. 3 4 5 6 8 10 12 14 16 20
s min 2.86 3.82 4.82 5.82 7.78 9.78 11.73 13.73 15.73 19.67
e min 2.3 2.87 3.44 4.58 5.72 6.86 9.15 11.43 11.43 13.72
max. 1.86 2.48 3.10 3.72 4.96 6.20 7.44 8.12 8.80 10.16
k flushness tolerance | 0.18 0.24 0.30 0.36 0.48 0.60 0.72 0.81 0.90 1.08
r min. 0.1 0.2 0.2 0.25 0.4 0.4 0.6 0.6 0.6 0.8
nominal 2 2.5 3 4 5 6 8 10 10 12
s min 2.02 2.52 3.02 4.02 5.02 6.02 8.025 10.025 10.025 12.032
max. 2.045 2.56 3.08 4.095 5.095 6.095 8.115 10.115 10.115 12.142
t min 1.05 1.49 1.86 2.16 2.85 3.60 4.35 4.65 4.89 5.45
l I8 lg Iy lg Iy lg Iy lg Iy lg I ly Iy lg I lg Iy lg Iy lg
Nominal | min max. min. | max. | min. | max. | min. | max. | min. | max. | min. [ max. | min. | max. | min. | max. | min. | max. | min. | max. | min. | max.
16 15.65 16.35
20 19.58 20.42
25 24.58 25.42
30 29.58 30.42 9.5 [12.0 6.5 |10.0
35 34.5 35.5 11.5 |15.0 9.0 |13.0
40 39.5 40.5 16.5 |20.0 |14.0 [18.0 |11.0 |16.0
45 44.5 45.5 19.0 [23.0 [16.0 |21.0
50 49.5 50.5 24.0 |28.0 |21.0 [26.0 [15.75]22.0
55 54.4 55.6 26.0 |31.0 |20.75)|27.0 |15.5 |23.0
60 59.4 60.6 31.0 |36.0 |25.75|32.0 [20.5 |28.0
65 64.4 65.6 30.75 (37.0 |25.5 |33.0 [20.25|29.0
70 69.4 70.6 35.75(42.0 |30.5 |38.0 |[25.25(34.0 |20.0 |30.0
80 79.4 80.6 45.7552.0 |40.5 |48.0 |[35.25|44.0 |30.0 |40.0 |26.0 |[36.0
90 89.3 90.7 50.5 [58.0 |45.25|54.0 [40.0 [50.0 |36.0 |46.0
100 99.3 100.7 60.5 |68.0 |55.25|64.0 |50.0 |60.0 |46.0 [56.0 |35.5 |48.0

NOTE Lengths above the bol

% ¢ min. = 1.14s min.

line are threaded to head within 3P.

‘8-891¥% Sd

G861
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Figure 2 — Flushness gauge

4 Specifications and reference
standards

4.1 The countersunk head screws shall be
manufactured in accordance with the specifications
in Table 2 and 4.2 and the relevant reference
standards as noted.

4.2 When full size screws are loaded with the head
supported on a suitable collar using the type of
testing fixture illustrated in Figure 2 of

BS 6104-1:1981 they shall withstand the loads given
below without fracture.

Thread size, d Test load

N
M3 5200
M4 9100
M5 14 800
M6 20 900
M8 38 100
M10 60 300
Mi12 87 700
(M14) 120 000
M16 163 000
M20 255 000

NOTE If tested to failure, the fracture may occur in the
threaded section, the head or at the head shank junction.

5 Designation

When designating countersunk head screws, for the
purpose of an enquiry or order, the information as
the following example shall be given.
Hexagon socket countersunk head screw with
thread size d = M12 and nominal length / = 40 mm:
Hexagon socket countersunk head screw
BS 4168 M12 x 40

© BSI 08-1999




BS 4168-8:1982

Table 2 — Specifications and reference standards

Material Steel
Tolerance 5g6
Thread go8
Standard BS 3643
Mechanical Class 12.92
properties Standard BS 6104-1
Tol Product grade A
olerances —
British Standard BS 6322-1
Discontinuities BS..P
Finish Black oxide (thermal or chemical).
Requirements for electroplating are covered in BS 3382.
If different electroplating requirements are needed for
other finishes they should be negotiated between customer
and supplier.
Acceptability For acceptance precedure see BS 6587
2 Because of their head configurations, countersunk head screws may not meet the minimum ultimate tensile load for property
class 12.9, specified in Table 6 of BS 6104-1:1981, when tested in accordance with test programme B. They are nevertheless
required to meet the other material and property requirements for property class 12.9 in BS 6104-1.
b Waiting the publication of ISO 6157-3.
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Publications referred to

BS 3382, Electroplated coatings on threaded components.
BS 3643, ISO metric screw threads.

BS 6104, Mechanical properties of fasteners.

BS 6104-1, Specification for bolts, screws and studs.

BS 6322, Tolerances for fasteners.

BS 6322-1, Specification for tolerances of bolts, screws and nuts with thread diameters > 1.6 mm
and < 150 mm and product grades A, B and C.

BS 6587, Method of acceptance inspection for fasteners.
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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 is 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 is 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 BST 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 internationalstandardization 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.




