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Table 1. Types of screws and type designations for tapping screws and
metallic drive screws. Transpose the positions of type designations ‘BT ,
(formerly 25)" and *T (formerly 23)’; so that “T (formerly 23)’ is opposite 3
the third illustration and ‘BT (formerly 25)" is opposite the sixth illustration. ;

Table 5. Theead and point details for Types D and T thread cutting screws ; .
(Unified forin threads). In the left hand column delete screw size ‘36—26 , i
and substitute ‘34-—16". W
Table 52. Types D and T thread cutting screws, recommended hole sizes
in sheet aluminium and brass. For screw size 14—28, delete hole diameter

«0-252" and substitute ‘0-232".
] o : BS 4174 : 1967
Table 36. Type BT thread cutting screws, recommended hole sizes in sheet :
steel. In the feft hand column, delete screw size “?%—12" and substitute
3—12°, : . . -

J Price 25/- net
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Tuts BrimisH STANDARD, having been approved by the
Mechanical Engineering Industry Standards Committee and
endorsed by the Chairman of the Engineering Divisional
Council, was published under the authority of the General

Councit on 31st May, 1967,

The Instilution desires to cail attention to the fact that this
British Standard does not purport Lo includc all the necessary
provisions of a contract.

In order to keep abreast of progress in the industries con-
cerned, British Standards are subject to periodical review.
Suggestions for improvements will be recorded and in due
course brought to the notice of the committees charged with
{he revision of the standards to which they refer.

A complete list of British Standards, numbering over 4000,
fully indexed and with a note of the conlents of each, will
be found in the British Standards Yearbook, price 15s. The
BS Yearbook may be consulted in many public librarics and
similar institutions.

This standard makes reference 1o the foliowing British
Standard:
BS 1580. Unified screw threads.

British Standards are revised, when necessary, by the issue either
of amendments slips or of revised editions. It is important that
users of British Standards sheuld ascertain that they are in
possession of the latest amendments or editions.

The following BSI refcrences relate to the work on this standard:
Committee references MEE/60, MEE/60/9
Dralt for comment D65/11810
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CO-OPERATING ORGANIZATIONS

The Mechanical Engincering Indust Standards Commiliee, under
whose supervision Lhis British Standard was prepared, consists of repre-
senlatives from the following Government departments and scientific
and industrial organizations:

Associzted Offices” Tecnical Commitiee
Association of Consuliing Enginecrs . A
Association of Mining Electrical and Mechanical Engingers
lioard of Trade L.
British Chemical Plant Manpfacturers® Association
British Cormpressed Air Sociely L.
*British Electrical and Allicd Manufacturers’ Associaiion
British Gear Manufacturers™ Associalion .
British Internal Combustion Engine Manulacturers® Association
*British Iron and Stesl Federation
British Mechanical Engineering Federation . X
Crown Agents for Oversea Governments and Administrations
*Electricity Council, the Central Electricity Generating Board and the
Arca Boards in England and Wales
*Engincering Equipment Users” Association
*Gas Council A
Institute of Marine Engincers
Institution of Civil Engineers
Institution of Gas Engineers .
Institution of Heating and Venilating Engineers
Institution of Mechanical Enginecrs L.
Institution of Meclanical Engincers (Automobile Division)
*Institution of Production Engincers . .
*[_gcomotive and Allied Manufactarers® Association of Greal Britain
i.ondon Transport Board
+Nachine Tool Trades Association
Ministry of Defence
Ministry of Labour (H-M. Factory Inspeclorare)
Ministry of Power
Ministry of Public Building and Works .
*Ministry of Technology—National Engineering Laboratory
Ministry of Transport
*National Ceal Board
Naztional Physical Laboratory {Ministry of Technology)
Radio Industry Council
Royal ITnstitute of British Architects

The Government departments and scientific and industrial organizations
marked with an asterisk in the above list together with the following,

were directly represcnled on the committee entrusted with the preparation
of this British Standard:

Association of Hydraulic Equipment Manufacturers
British Bolt, Nut, Screw and Rivet Federalion

British Constructional Steelwork Association

British Cycle and Motor Cycle [ndustties Assuciation
British Railways Doard

Council of Dritish Manufacturers of Petroleum Equipment
Electronic Engineering Association

Fasteners and Turned Parts Institute

Institute of Iron and Stecl Wire Manufaclurers
Ministry of Defence, Navy Department

Post Office .

Precision Bolt and Nut Institute

Rolled Thread Screw Association L.
Scientific Instrument Manufacturers® Association
Society of Molor Manulacturers and Traders Ltd.
Individual manufaclurers
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BRITISH STANDARD SPECIFICATION FOR

SELF-TAPPING SCREWS AND METALLIC
DRIVE SCREWS

FOREWORD

This British Standard has been prepared under the authority of the Mechanical
Engineering Industry Standards Committe¢ in an attempt to rationalize the
present position with regard to the usage of tapping screws and metallic drive
screws in the United Kingdom.

The use of what have been Ioosely termed * seif-tapping screws’ has becn
growing steadily for some years and is likely to increase still further with the
introduction of more new materials and the greater development of thase such
as plastics for engineering applications.

There are many types of tapping screws, cither thread forming or thread
culting, and metallic drive screws, with various forms of point and head. This
standard aims to provide a limited selection thought to be adequate for the
majority of present purposes. Further types will be added later when the need
for the.n is established.

Except for type Y thread cutting screws, all the types in this standard are
covered by the American Standard ASA B 18.6.4 and it should also be men-
tioned that the International Committee on threaded fasteners (ISO/TC2)
already has in hand the preparation of an 1SO Recommendation for tapping
screws which will be based on extracts from the American Standard.

Tapping screws based on the American Standard are generally established
in use throughout the world and present indications are that, in this particolar
case, the International Standardization Organization (1SO) will adopt only inch
dimensioned products—providing metric sizes that are direct conversions of the
inch values, in common tables of limits of size. ‘

SPECIFICATION
"1, SCOPE

This British Standard relates to ferrous and non-ferrous tapping screws and
metallic drive screws.

Provisions are made for two classes of tapping screws, namely thread forming
and thread cutting, each available in several types which are described and
illustrated in the standard,

General dimensions are given for countersunk, raised countersunk, and pan
head tapping screws with slotted or recessed heads, siotted mushroom heads,

7
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ds and hexagon head tapping screws and round head
Countersunk and raised countersunk head tapping
screws in snort leagths have shallower truncated rﬂ.am than ”_._omm in normal
lengths and separate tables of dimensions are accordingly provided.

Details of a suitable head flushness gauge for countersunk head screws and
a gauge for checking recess penetration on .qnmommnm head screws Smﬂrﬁ with
testing requirements for the inspection of tapping screws and uﬁ.?.ox_:._wﬁ hole
sizes for steel screws in various materials are given with appendices.

NOTE. Round bead screws other (han metallic drive screws have not cnna m:n_zm_na.mn :,.mm
standard as it is considered that pan head screws provide for most of the nsurnm:.o:m. in
which round head screws are normally used and allow more convenicntly for the applicalion

of torque.

recessed fange hea
metallic drive screws.

2, STYLES OF HEAD
of screw heads are in accordance with

2.1 The descriptions of the various types : :
The equivalent British and American

those commonly used in British practice.
terms are listed for information below:

Pritish American
Hexagon Hexagon
Countersunk Flat
Truncated conntersunk Undercut flat
Raised countersunk Qval
Truncated raised countersunk Undercut oval
Pan Pan
Mushroom Truss
Flange Flange oo
Round-head (metallic drive Round-head (metallic drive
screws only) screws only)

2.2 American ‘ type designations ’ are used to indicate the type of Emmmsm or
drive screw and these are shown, together with their former (British) equivalents,

in Tabie 1.
3. TYPES OF SCREWS AND TYPE DESIGNATIONS

3.1 General. The various types of thread forming, thread cutting and drive

screws covered by this standard are as shown in Table 1.

3.2 Thread forming screws. These screws are for application in materials EE..US

allow sufficient plastic deformation to enable the thread to be formed by dis-

placement without the removal of any material.

(1) Type A. These screws have widely spaced threads and gimlet wo.m.:.m. They
are primarily intended for use in light sheet metal, metal-clad and resin-impreg-

pated plywood, soft plastics, etc.

8
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(2) Type B. These screws have widely spaced threads. They have blunt
slightly tapered points and, with a few exceptions, the thread pitches are some-
what finer than those of Type A screws. These screws are primarily intended for
use in light and heavy sheet metal, non-ferrous castings, soft plastics, metal-
clad and resin-impregnated plywood, etc.

3.3 Thread cutting screws. These screws are for applications in materials which
do not allow plastic deformation to an extent sufficient to form a thread by
displacement. They may also be used, however, in materials which do allow plastic
deformation and may have the advantage of a lower driving torque than thread
forming screws. In some cases they may have the further advantage of a standard
machine screw thread form.

(1) Type BT. These screws are similar to the Type B thread forming screws
but have one cutting flute extending for a short distance from the point of the
screw. They are primarily intended for use in light and heavy sheet metal, non-
ferrous castings, plastics, die castings, metal-clad and resin-impregnated plywood,
asbestos and ather compositions.

(2) Type Y. These screws have widely spaced threads, blunt slightly tapered
points and cutting flutes which extend from the point to the head. They are
similar to the American type BF except that the cutting flutes on the American
screws extend only a short distance from the point of the screw. These screws are
primarily intended for use in plastics, die castings, metal-clad and resin-
impregnated plywood, asbestos and other compositions.

(3) Type D. These screws have threads of unified form closely approximalting
lo machine screw threads. They have blunt slightly tapered points and one slot
to form a cutting edge extending for a short distance from the point of the
screw. They are suitable for use in such materials as aluminium, zinc, and lead
die castings, steel sheets and shapes, cast iron, brass, plastics, ete.

(4) Type T. These screws have threads of unified form closely approximating
to machine screw threads. They have biunt slightly tapered points and one or
more cutting flutes extending for a short distance from the point of the screw.
These screws are suitable for use in materials such as alumintum, zinc and lead
dic castings, steel sheets and shapes, cast iron, brass, plastics, elc.

3.4 Metallic drive screws. These screws are designated type U. They have multiple
threads with a large lead angle and a pilot point. Primarily for use in cast iron,
metal shapes and plastics, these screws are hammered or forced into the appro-
priate holes and are intended for making permanent fastenings.

4. MATERJIAL AND MANUFACTURE
41 Steel. The steel used in the manufacture of tapping screws and metallic
drive screws shail be such that after suitable heat treatment the finished products
shall satisfy the test requirements of this standard.
9
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4.2 Other materials. Tapping screws and metallic drive screws may be made
from corrosion-resisiant steel, brass, monel and aluminium but screws made
from these materials shall not be subject to the test requirements of this standard.

5. FINISH

Steel tapping screws and metailic drive screws may have either a dull or bright
finish according to the process used for hardening. They may also be supplied
with plated or other prolective and/or decorative finish.

NOTE, Special attention is drawn 1o the fact that when plating is applied to hardened screws
it is nccessary for them to be heat-treated immediaiely in order lo remove hydrogen embrittlc-
ment. A suitable (reatment is to bake the screws at a minimum temperature of 190°C for a
period of not less than lwo hours. -

6. DIMENSIONS

6.1 Thread forming screws. The dimensions and tolerances for thread forming
screws shall be as specified in Clauses 7 to 12 and Tables 2, Jand 6to 19.

6.2 Thread cutting screws. The dimensions and tolerances for thread cutting
screws shall be as specified in Clauses 7 to 12 and Tables 3 to 19.

6.3 Metallic drive screws, The dimensions and tolerances for metallic drive screws
shall be as specified in Clauses 7 to 10 and Table 20.

NOTE. The dimensions given in the tables are for uncoated screws and may be cxceeded
aller coating.

7. HEADS OF SCREWS

The screw head shall be concentric with the shank within a tolerance of 29 of
the maximum head diameter, the tolerance being one half of the total indicator
reading.

The slots and recesses shall be clean and free from burrs.

The slots shall be concentric with the shank within a tolerance of 45 of
the basic major diameter plus 0-001 in the tolerance being one half of the total
indicator reading.

Recesses shall be concentric with the shank within a tolerance of 497 of
the basic major diameter plus 0-001 in the tolerance being one half of the
total indicator reading.

The head height specitied in the dimensional tables represents a metal to
metal measurement, i.e. on heads having rounded top surfaces, the reduction
of the rounded surface due te a slot or recess shall not be considered part of the
head heigh. ,

On covntersunk and raised countersunk heads the head height specified shalt
be measured from the upper surface of the head {excluding the raised portion

10

BS 4174 : 1367

on raised countersunk heads) to the point of intersection of the bearing surface
of the kead and the basic major diameter; this point of intersection is not
necessarily the same as the actual junction of the head and shank.

The depth of slot, dimension 7, shall be measured from the top of the head
to the point at which the siot breaks through.

The depth of recess, dimension U, shall be measured from the extreme point
at the bottom of the recess to the point where the sides or wings of the recess
join the upper surface of the head.

8. LENGTH OF SCREWS

8.1 Countersunk head and truncated conntersunk head. The nominal Iength shall
be the distance from the upper surface of the head to the extreme end of the
point.

8.2 Raised countersunk head and truncated raised countersunk head. The nonzinal
length shall be measured as in 8.1 excluding the raised portion of the head.

8.3 Pan, mushroom and hexagon head. The nominal length shali be the distance
from the underside of the head to the extreme end of the point.

8.4 Tolerance on length. The tolerance on the nominal length of screws shall be
as follows:

(1) Thread forming screws, type A

Length Tolerance on length
in in
Up to and ircluding 1 + ¢-030
Overl - 0-050

(2) Thread forming screws, type B
Thread eutting screws, types D, T, BTand Y

Length T'olerance on leagth
in in
Up to and iocluding 34 +0 — 0033
Over 3 up to and
including 114 +0 - 0-050
Over 114 +0 — 0-060
11
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(3) Metallic drive screws, type U

Lergth Tolerance on length
in in
Up to and including 33 -+ 0-010
Over 34 + 0-015

9. SCREW THREADS

9.1 Thread forming screws, types A and B. Types A and B screws shall have
threads conforming to the dimensions, limits and tolerances specified in Tables 2
and 3 respectively.

9.2 Thread cutting screws, types BT and Y. Types BT and Y screws shall have
threads conforming to the dimensions, limits and tolerances specified in Tables 3
and 4 respectively.

9.3 Thread cutting screws, iypes D and T. Types D and T screws shall have
threads approximating to unified form conforming to the dimensions, limits and
tolerances specified in Table 5.

9.2 Metallic drive screws, type U. Type U screws shall have threads conforming
to the dimensions, limits and tolerances specified in Table 20.

10, LENGTH OF THREAD

10.1 Thread forming and thread cutting screws, types A, I, BT and Y. Screws
in lengths equal to eight times their diameter and under, shall be threaded as
close to the head as is practical in manufacture.

Longer screws shall, unless otherwise specified, have a minimum length of
thread equal to six times their diameter.

10,2 Thread cutting screws, types D and T.

10.2.3 Screws in lengths equal to eight times their diamerer and under. The
length of unthreaded shank under the head shall not exceed one pitch on screws
in lengths up to and including three tires their diameter or two pitches on screws
in lengths over three times their diameter up to and including eight times their
diameter. The length of unthreaded shank under the head is defined as the dis-
tance ‘rom the leading face of 2 aut which has been screwed as far as possible
on ic the screw by hand to the junction of the basic major diameter and the
countersunk portion of the head on countersunk and raised countersunk head
screws and the underside of the head on other types of screws.

12
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10.2.2 Screws in lengths over eig:it times their diameter. Screws in lengths equal
to more than eight times their diameter shall, unless otherwise specified, have a
minimum length of thread equal to six times their diameter.

10.3 Metallic drive screws, type U. All screws shall be threaded as close to the
head as is practical in manufacture.

11. DIAMETER OF UNTHREADED SHANK

11.1 Thread forming and thread cutting screws, types A, B, BT and Y. The
diameter of the unthreaded portion of the shank shall not exceed the maximum
major diameter of the thread and shall not be less than the minor diameler
of the thread as specified in Tables 2, 3 and 4 as appropriate.

11.2 Thread cutting screws, types D and T. The diameter of the unthreaded
portion of the shank shall not exceed the maximum major diameter of the thread
as specified in Table 5 and shall not be less than the Class 2A minimum effective
diameter as specified for the appropriats thread in BS 1580*.

12. RADIUS UNDER HEAD

On countersunk and raised countersunk head screws the radius under the head
shall not exceed 40% of the basic major diameter. On all other types of screws
(including truncated countersunk and raised countersunk head screws) the
radius under head shall not exceed 1577 of the basic major diameter.

13. TESTING
(After heat treatment)

13.1 Application test. Steel thread forming screws, iypes A and B and steel
thread cutting screws, types BT, Y, D and T shall be tested by screwing into
holes in steel test plates conforming to 13.2 until the threads forming the point
of the screw or any such incomplete threads are completely through the test
plate. The screw shall have been hardened sufficiently to permit mating threads
to be formed or cut into the test plate without deformation or shearing of the
thread on the screws and without breaking the screws. All tests shall be carried
out in the dry condition and during testing screws shall be driven without
interruption into test plates.

13.2 Test plates. Test plates shall be made from low carbon cold-rolled steel
having a hardness of 115/150 V.P.N. and shall conform to the appropriate
thickness given in Appendix C, Tables 24 and 25. The holes in the test plates
shall be drilled or drilled and reamed ¢o within +0-001 in of the sizes given in
Appendix C, Tables 24 and 25.

+ BS 1580,  Unified screw threads ’.
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133 Torque test. Steel thread forming screws, fypes A and B and steel thread
cutting screws, types BT, Y, D and T shall be tested by the following method:

The screw shank shalt be clamped by a suitable means so that at least two
full threads vnder the head remain unclamped. The clamping device shall not
damage or distort the thread. Torque shall be applied to the head of the screw
by means of a suitable calibrated torque driver or other lorque measuring device
and the minimum torsional load specified in Appendix C, Tables 22 and 23
shall be applied before fracture of the screw occurs.

14. DESIGNATION FOR ORDERING

When designating tapping screws and metallic drive screws for the purpose of
. an enguiry or an order, the following information shall be given:

i (1) Material

(2) Style of head and whether slotted or recessed

(3) Type designation (e.g. type A)

{4) Screw size (e.g. No. 6)

(5) Length of screw (in}

(6) British Standard number (i.e. BS 4174)

(7} Details of plating required (if any)*

For example

(i} Brass, slotted pan head tapping screws, type A, No. 6 % 34 into BS 4174,
(i) Steel, metallic drive screws, type U, No. 10 X %4 in to BS 4174.

TABLE 1. TYPES OF SCREWS AND TYPE DESIGNATIONS FOR .
TAPPING SCREWS AND METALLIC DRIVE SCREWS ,

BS 4174 : 1967

Documents

Thread

contour

Type of screw

Type dosignation for
tapping screws and
metallic drive screws !

Thread forming

Thread forming

B (formerly Z}

Thread culting

Thread cutting

Thread cutting

D (formerly 1)

* See relevant Brinish Standards for specification of plating required,

14
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TABLE 2. THREAD AND POINT DETAILS FOR TYPE A THREAD
FORMING SCREWS

Length i__ -C Slight radius
= permissible
45°25° D : :
—t y \.\ .Wroo.&\\\
2 V727
: D M
Type A Thread form
Dajor dia. Minor | Crest
Threads per inch dia. width Length®
Screw D Ar C
size
(No.) | Normal | Short Countersunk All
Jength length max. min. max. max. and other
SCICWS | SCTCWS raiscd heads heads
in in in in in in
4 24 24 0114 | 0-110 | ©-086 | 0004 4 —
6 18 20 0-141 | 0-136 § 0-102 | 0-004 546 14
8 15 18 0-168 | 0-162 | 0-123 | 0-004 a 34
10 i2 16 0-194 | 0-188 | 0-137 | 0-006 b 24
12 11 14 0221 | 0215 | 0-362 | 0-006 e e
14 10 14 0-254 | 0:248 | 0-185 | 0-006 g4 15
20 9 12 0-333 | 0:327 | 0234 | 0-006 1344 14
24 9 12 0-390 | 0-383 | 0291 | 0-0C6 1 3%

* Screws these lengths and shorter are * short length screws ”, sizes-6 and larger _E_em_.ﬁ a
grealer number of threads per inch than * normal length serews ™. ﬁo:n..n_.m:nw and raised
head * short length screws’ also have truncaled heads in accordance with Tables 8, 9, 12
and 13.

NOTE. The above dimensions are for uncoated screws and may be cxceeded after coating.

BS 4174 : 1967

TABLE 3. THREAD AND POINT DETAILS FOR TYPE B THREAD
FORMING SCREWS AND TYPE BT THREAD CUTTING SCREWS

llr_uﬁﬁa! ~[-¢ Stight Length
i
TR S 607 N
ﬁm Flutes to extend _l H_
~ oM past first full thread
Typc B Thread lorm Typc BT
Major dia. Minor | Crest Point dia.
dia. width Length*
Screw D M C
size | Threads
(No.} per Counter- All
or inch . . sunk and
(in) max. min. max. max, maAX, min. raised other
heads heads
in in in in in in in in
2 32 0-088 | 0-084 | 0-064 | 0-004 | 0-058 | G-054 3Ha —
4 24 0-114 | 0-110 | 0-086 | 0-004 | 0-079 | 0-074 4 g
6 20 0-139 | 0-135 | 0-104 | 0-004 | 0-095 | 0-089 e 14
8 18 Q-166 | 0-161 | 0-122 |} Q-004 § 0-112 | 0-106 e &g
10 16 0-189 | 0-183 | 0-141 j ¢-006 | 0-130 | 0-123 174 34
12 14 0215 | 0209 | 0-164 | 0-006 | 0-152 |, 2145 e e
14 14 0-246 | 0:240 | ©0-192 | 0-006 | 0-179 | 0-171 54 14
e 12 0-315 | N-308 | 5244 | 0-006 | 0-230 | 0-222 B %
3% 12 0-380 | 0-37% | 0-309 | 0-006 | 0-293 | 0-285 54 14

* Screws these lengths and shorter are * short length screws *. Point length 5 is 1242 pitches
for short length screws and 2/236 pitches for normal length screws. Couniersunk and raised
head * short length screws® also have truncated heads in accordance with Tables 8, 9, 12

and 13,

NOTE. The above dimensions are for uncoated screws and may be exceeded afller coating.
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