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B.S. 970 : 1955 ei = B.S. 970 : 1955
Tris SCHEDULE, having been approved by the Iron and Steel e_ ) CONTENTS
Industry Committee and endorsed by the Chairman of the I Page
Engineering Divisional Council, was published under the . . e g
authority of the General Council as a British Standard on €3 Co-operating organizations 7
20th January, 1955. ; : I .. F o 3
First published, July, 1941 -
First revision, October, 1942 I -
Second revision, March, 1947 &= = PART 1 : GENERAL CLAUSES
Third revision, January, 1955 I
The Institution desires to call attention to the fact that this e'- ﬁ' 1. General 1:equ1rements 9
schedule does not purport to include all the necessary I 2. Steelmaking process 10
provisions of a contract. &= o 3. Freedom from defects 10
In order to keep abreast of progress in the industries con- I 4. Chemical analysis 10
cerned, British Standards are subject to periodical review. &= o 5. Condition of material on delivery 11
Suggestions for improvements will be recorded and in due I - defnii 11
course brought to the notice of the committees charged with i e - CRUAREAR 10115' ;
the revision of the standards to which they refer. € H = 7. Provision of material for testing 12
A complete list of British Standards, numbering over 5000 &= = 8. Location of test pieces 4
indexed and cross-indexed for reference, together with an b 9. Mechanical tests 14
abstract of each standard, will be found in the Institution’s L 10. Retests . 15
Yearbook. € — ' : 15
- il " . e filend b ] 11. Inspection
Stalz d;:ds ; i ¢ makes reference to the foilowing British G ! l‘, 12. Testing facilitics 15
; ; i ed and t d
B.S. 18.  Tensile testing of metals. ﬂ Reference s:y11'nbols for tensile ranges of hardened and tempere 2
B.S. 131. Forms of notched bar impact test pieces. - o) sl
B.S. 240. Part 1. Methods and tables for Brinell hardness I
testing. T ABLES
Part 2. Steel balls for Brinell hardness testing. € ‘1 ~ il

B.S. 427. Tables of diamond pyramid hardness numbers. L Table 1. Tensile strengths of cold drawn bars—other than free-
B.S. 860. Table of approximate comparison of hardness é&ﬂ[ — cutting steels 17

scales. ! :

. i

B.S. 1408. Hard drawn stee? wire fo.r springs. {E - :’ Table 2. Tens%le strengths OffC(;:d d.ra;frz{ free—cuttmagl ‘stzel:;rs 19
B.S. 1429. Annealed steel wire for oil-hardened and tempered ] Table 3. Tensile strengths of hot rolled or normalise 8,

springs. - J| -~ billets, forgings and drop forgings—other than free-
B.S. 1449. Steel plate, sheet and strip. Tt cutting steels 20
B.S. 1554. Rust, acid and heat-resisting stecl wire. % ile streneths of hardened and tempered bars, T
B.S. 1639. Notes on simple bend test. Q=  Toblc4 Toule sueng - § 53 altered

. : 2 . : billets, forgings and drop forgings Sept.

B.S. 2056. Rust, acid and heat resisting steel wire for springs. II _ i g 1970
B.S. 2094. Glossary of terms relating to iron and steel: {& . ;3 Table 6. Tensile strengths of cores of case hardened steels

Part 1. : ] : Table 7. Summary of spring steel bars 30
British Standards are revised, when necessary, by the issue &3 -
either of amendment slips or of revised editions. It is important i :
that users of British Standards should ascertain that they are {e - i_,’ PART 2 : SPECIFIC REQUIREMENTS
in possession of the latest amendments or editions. oy - ] _
The following B.S.1. references relate to the work on this standard:— e J M Free cuttmg steel for machmmg 32
Committee reference ISE/31 Draft for comment CO(ISE)4583 {e ! E E[/l{ Free cutting steel bars for machining (higher SulphB ocC lj‘i«nents
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Page G - Ei' Page
M General purpose cold. forming steel . 35 I _ EpA8. 5 per cent nickel-molybdenum case-hardening steel 93 A 4
En ZA, +~78, ZC.’ 2D. Special pu}'pose cold fo.rmmg steels 36 G -y Fn 394, 4y per cent nickel-chromium an d }sge%.
- Cold forming steel (fully killed) : 37 l ke ' nickel-chromium-molybdenum case-hardening steel 94
Epé./ €20 carbon steel (hot rolled or forged) 3R G el En 42, 42 42D “A2F, 42G, 42J. Carbon Spl‘il'lg
En}é.,/fg €20 carbon steel (hot rolled or normalised) 39 I steel for oil-hardening and tempering 98
E%SB/ 20’ carbon steel (cold drawn) 40 E‘ = :‘; Fn 43 ~43]. Carbon spring steel for water-hardening
E;;j(‘!f <20’ carbon steel (cold drawn—higher tensile} 41 6 | ! and temperin 101
L B 3 i
E <25 carbon steel (normalised) 42 ' = En 43 : L 43D, 43E. © 50 carbon steel 102
Erg,drf.( ¢ 25 carbon steel (cold drawn) . 45 = ! = EW4E. Ca1:bon spri_ng steel (higher_
En 5, SK5%; 5B, 5C. ‘30 carbon steel 46 I — Carbf)fl content) for oﬂ—he‘wdemng and Fempcrlng 106
EpAD.  ¢30° carbon steel (hardened, tempered and bright G- = En 45745A. Silicon-manganese spring steel for oil-hardening
' drawn) 49 - I ~ and tempering 108
En WS /45 ton bright carbon steel 50 == 7~ Silicon-manganese spring steel for water-hardening
: : - and tempering 108
En?"  Semi-free cutting carbon steel Sl I i i p_— ——
._ PR . _ : per cent chromium-vanadium spring steel for
Ep}ﬁ( Semi-free cutting * 15 carbon steel 52 & : = oil-hardening and tempering 109
En 8, 8A,$B;-8C; 8D, 8E. ‘40 carbon steel 53 | 1 : . . :
AR : i L. : = . 1 per cent chromium spring steel for oil-hardening ”
En 8K. “40° carboen steel (for special applications) 56 & and tempering 109
Eng ’.BBM’ 8CM, 8DM. ‘40 carbon steel—free F s E}MA./Silicon-chromium spring steel for oil-hardening
cutting 58 €: = and tempering 110
alered Ep 99K * 55 carbon steel o : i _ Ep49A, 49B,49€779D. Carbon steels for hard drawn wire 110
1970 E’:'/Vm‘/ Carbon-manganese steel : ot 64 & i > Fn.56~ Chromium-vanadium steel for wire for valve springs 111 4
EM Carbon-manganese steel (for special applications) 66 2 En 201. Carbon-manganese case-hardening steel _ 14 £
EH)A{ Carbon-manganese stecl e ] i En 202. Carbon-manganese case-hardening steel
EpAS.  Carbon-manganese steel (higher tensile) 70 @ . (semi-free cutting) 115
En I5A. Carbon-manganese steel (higher tensile) 72 ' ] il Egéﬁb/ ow chromium case-hardening steel 116
En)m’[ Carbon-manganese steel—free cutting 74 = E . Low chromium case-hardening steel 117
< En/léf Carbon-manganese steel (higher tensile) 76 P Eﬂ,&%&’ Low nickel-chromium-molybdenum case-hardening
Sept. ©* En 32A. Carbon case-hardening steel 79 - T steel ‘ ) 118
En 32B, 32C. Carbon case-hardening steel 80 P Eyf % per cent nickel-chromium case-hardening steel 120
En 32M. Carbon case-hardening steel (semi-free cutting) 81 - = Ep452., 1 per cent nickel-chromium case-hardening steel 122
En-33 3 per cent nickel case-hardening steel 82 EpA353.. 134 per cent nickel-chromium case-hardening steel 124
M 2 per cent nickel-molybdenum case-hardening steel &y E}A{ 13 per cent nickel-chromium-molybdenum case-
(lower carbon) 84 _ hardening steel 126
En_345,_35A;‘3‘3‘B/ 2 per cent nickel-molybdenum case- == ) E?K 2 pec:l; cent nicke%ich:onhll-iwn:mo)lybdenum case- e
hardening steel (higher carbon) - 86 L hardening steel (low chromium . 2
En 36A,_§_§B,.3€C. 3 per cent nickel-chromium and nickel- = L) Ep61.  ©15° carbon low alloy case-hardening steel 130
9/?; chromium-molybdenum case-hardening steel 88 o ' En 362. ‘20’ carbon low alloy case-hardening steel 132
. 5 per cent nickel case-hardening steel 90 ey En363. ‘25’ carbon low alloy case-hardening steel 4
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APPENDICES == Q CO-OPERATING ORGANIZATIONS
Page e
=
A. Alternative treatment for case-hardening steels 136 F ! : ‘9 The Iron and SteellnII];dustinStagdards Committee under
S s : - whose supervision this British Standard was prepared consists
B. British standard bright steel bars for the production of I of representatives from the following Government depart-
machined parts 137 G - ments and scientific and industrial organizations:—
C. Dimensional requirements for hot rolled laminated spring ' I g *Admiralty
plates 143 == 3 *Alloy Steels Association
D. Dimensions of British Standard test pieces 145 I British Cast Iron Research Association
. P L : s : British Constructional Steelwork Association
E. Information on ‘ruling” or * equivalent * section 148 6' — *British Electrical and Allied Manufacturers’ Association

British Engineers’ Association
*British Iron and Steel Federation
British Ironfounders’ Association
*British Railways, British Transport Commission
British Steel Castings Research Association
British Steel Founders’ Association
British Steel Wire Industries Association
Council of Iron Producers
Council of Ironfoundry Associations
Crown Agents for Oversea Governments and Administrations
Federation of Civil Engineering Contractors
Institute of British Foundrymen
*Institute of Marine Engineers
Institution of Civil Engineers
Institution of Mechanical Engineers (Automobile Division)
Institution of Structural Engineers
Iron and Steel Institute
Joint Iron Council
Lloyds Register of Shipping
Ministry of Housing and Local Government
Minisiry of Labour and National Service (Factory Department)
*Ministry of Supply
*National Association of Drop-Forgers and Stampers
National Ironfounding Employers’ Federation
National Physical Laboratory
Royal Institute of British Architects
Shipbuilding Employers’ Federation
Society of British Aircraft Constructors
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The Government departments and scientific and industrial
organizations marked with an asterisk in the above list,
together with the following, were directly represented on the
committee entrusted with the preparation of this British
Standard :—

British Bolt, Nut, Screw and Rivet Conference

Coil Spring Federation Research Organization
Institution of Engineering Inspection

Ministry of Transport and Civil Aviation

National Coal Board

Railway Carriage and Wagon Building Association
Society of Motor Manufacturers and Traders Ltd.
Stainless Steel Fabricators Association of Great Britain,
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B.S. 970 : 1955

BRITISH STANDARD SCHEDULE OF
STEELS FOR AUTOMOBILE AND GENERAL
ENGINEERING PURPOSES .

FOREWORD

The first edition of this specification was issued in 1941 not only to replace
B.S. 5005 : 1924, which, until then, was the only specification for wrought
steel for automobiles, but also to provide a comprehensive schedule of
steels for general use in the engineering industries.

In dccordance with the policy of the British Standards Institution
{'evisions were subsequently issued in 1942 and 1947 to bring the Schedulé
into line with current practice. This particularly affected the 1947 issue
which, as a result of discussion with the Society of Motor Manufacture-r;
and Traders, included the post-war requirements of the motor industry.

The present revision brings the specifications up to date and at the
same time has been designed to cover the requirements of the Services
as far as they are compatible with those of ‘ndustry in general,

The particular requirements of the motor industry meant that, since
1947, sub-divisions have been intreduced into certain specifications to
meet the needs of some users whose heat treatment facilities require
material of closely controlled chemical composition. In these specifications
the parent specification details limits of composition generally acceptable
as suitable for the particular class of steel as well as the mechanical
properties obtainable within the ruling sections stated for the material
within these composition limits. The sub-divisions of the specification
require some closely controlled limits of composition, but in such cases
specified mechanical properties are not a contractual obligation and the
material is supplied only to the limits of the composition specified.

It has been found possible to meet most of the requirements of the
Services without conflicting with the requirements of the automobile and
general eflgineering industries except for the special case of proof stresses
for certain steels. Proof tests are included in appropriate cases for use
where specifically requested in the enquiry and order, and in the absence
of such a specific request the material supply will not be so tested.

The case hardening steels of the En 350 and En 260 series, introduced
as Addendum No. 1 in 1951 at the instigation of the Steel (Re-armament)
Panel, Ministry of Supply, have been incorporated in this revision.

-In this issue, as in previous issues, an important feature is the attention
paid to the effect of the ruling section of the material at the time of heat
treatment upon the mechanical properties obtained.

As a complementary document to the varicus issues of B.S. 970, there
has been published B.S. 971 * Commentary on B.S. wrought steels (En

8
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B.S. 970 : 1955

series).’” This contains a large amount of valuable and informative data
to facilitate the task of designers in selecting the most suitable and at the
same time the most economical steel, with particular reference to the
effect of mass upon the properties obtained. The last edition was issued
in 1950 and a new edition will be published on the basis of this edition of
B.S. 970.

For direct hardening alloy steels including alloy steels capable of
surface hardening by nitriding refer to B.S. 970 : Part 2 : 1970, ° Wrought
steels in the form of blooms, billets, bars and forgings ’, Part 2, ¢ Direct
hardening alloy steels including alloy steels capable of surface hardening
by nitriding.

For stainless, heat resisting and valve steels refer to B.S. 970 : Part 4 :
1970, ¢ Wrought steels in the form of blooms, billets, bars and forgings ’,
Part 4, * Stainless heat resisting and valve steels .

PART 1. GENERAL CLAUSES

Ruling section. fu the selection of a steel one of the most important consider-
ations is whether the mechanical properties required can be obtained from
the steel in the size and shape at the time of heat treatment. That portion which
is mos¢ important from the point of view of the mechanical properties obtained
by heat treatment is referred to as the ruling section and the ruling section
should always be expressed in terms of the diameter of an equivalent round
bar (see Appendix E).

Some of the specifications in Part 2 state the maximum diameter of round bar,
i.e. the limiting ruling section, in which certain mechanical properties can be
obtained. The designer should select steel which will give the desired properties
in the actual ruling section at the time of heat treatment. When ordering steel
not supplied in the finally heat treated condition the ruling section of the part at
the time of heat treatment should be stated.

Ir is emphasized that the lmiting ruling sections stated in the specifications
in Part 2 are the maximum sizes in which the specified properties can be
guaranteed,

GENERAL REQUIREMENTS

1. The steel shall comply with the requirements specified in this part and
with the appropriate requirements specified in Part 2. The steel shall be
supplied to both the chemical analysis and the mechanical tests unless the
order states otherwise, but where mechanical tests are not a contractual
obligation of the specification the material shall be supplied to chemical
composition only.

In order to assist the supplier, the purchaser is recommended to
indicate in the enquiry and order the purpose for which the material is
to be used. A drawing of the part in question is useful.

9

As
added
Sept.
1970

As added
Feb. 1970

As added
Feb, 1963
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STEELMAKING PROCESS

™

d. Lead bearing steels. Lead bearing steels may be supplied only by

2. The steelmaking process shall be i
S e spgecli)ﬁed ol Grder'at the option cif the manufacturer & agreement between purchaser and supplier. The lead content shall be
3 0-15/0-35 per cent, and the steel shall be identifiable by a distinguishing
FREEDOM FROM DEFECTS: = mark agreed between the purchaser and the supplier.
f:bdﬁ?sd 3. The steel shall be free fi ini — CONDITION OF MATERIAL ON DELIVERY
. : ree from piping, harmful segregation and other &

5. The normal conditions of steels on delivery in different forms are
stated in the individual specification in Part 2.

With certain steels special precautions after hot working are necessary
and in such cases the supplier shall ensure that the condition in which
the steel is supplied is satisfactory.

: Bright bars shall be machined, ground, bright reeled, cold drawn, cold
= rolled or cold rectified as ordered. The margins of manufacture shall be
in accordance with those given in Tables 8-13 (Appendix B).

defects and in addition:
a. Billets and bars for forgings shall be rough machined, chipped

ground or otherwise prepared to remove surface d i
3 efects whi i
produce defects in the bars, forgings or drop forgings made thei};f;;l:xgrll-“

b. Billets for re-rolling and bars for other th i
be free from harmful surface defects; er than forging purposes shall

D D M
2 @ W

c. Bars for machining shall be commercially straight;

d. Forgings and drop forgin, i i
gs shall be finished in a wor i
manner and shall be free from flaws and surface defects: MO

n
@

GENERAL DEFINITIONS

e. Case hardening steels sh i ) 2 6. a. Heat treatment and general metallurgical terms. For the purposes
heat-treated to give agsatisfactiralijnt)i?‘ capable of being carburised and of this British Standard, unless otherwise defined herein, terms shall have
y uniform surface hardness. = the meanings given in B.S. 2094, * Glossary of terms relating to iron and

CHEMICAL ANALYSIS K steel *. - _ divided b e
4. . St : : : = b. Yield stress. Yield stress is the stress (load divided by the original
tasal 6”:‘73::? ;‘EZ;’J’S”- Th; specified ranges of chemical composition are ol area of cross section of a test piece) at which extension of the test piece

yses and on request the manufacturer shall supply a — first increases without increase of load.

- With materials which have a definite yield point, when the load is

certificate of analysis of the steel for the specified elements. Any subse-

quent analytical checks shall i ' - )
ST ¥ all take into consideration the heterogeneity of

| increased at a uniform rate a sudden permanent increase occurs in the
| length of the test piece. This increase can be detected by the use of
! dividers, by a distinct drop of the testing machine lever or, in indicating

b. Residual elements. For carbon steels elements not quoted in the

relevant specification shall not be intentionally added to the steel without - machines, by a hesitation in the movement of the indicating pointer. It

;he ag::}cment of the purchaser, other than for the purpose of finishing the frequently happens especially with steels of tensile strengths over 50 tons/

OEE;.’Ich élé‘;aesr?;aft;lg rg;zi:;tlonst;hall be tal;en to prevent the addition ’} sg;;ff,t}%azhe yieclld p(:li-lnt éssill-deﬁne;d andfintrsuch cases the yield stress

- or other materials used in manufacture ] e interpreted as the 0-5 per cent prool stress.

5 For alloy stecls percentages of eleménts up to the following a i - For the steels covered by the present specifications values for the yield

shall be considered as incidental:— i stress are quoted in italics. These values are considered to be representative

Nickel ; 0-40 per cent = for the steels concerned but are not to be used as acceptance values except
li:dhrlcji.t?c]lum 0-39 per cent = by special arrangement between the purchaser and the manufacturer.

olybdenum 0-15 per cent
e area of cross section of a test piece) which produces, while the load is still

Vanadium 0-05 per cent
For spec1al‘ a}?p_hcations the purchaser, by agreement with the supplier.
may set a limit to the amount of one or more residual elements and!o;

I'l'la}' T qu]re h mou f suc! ments to be ted 1n OEIU.ﬁC te
L+ t e amount O h ele (= sta the a

applied, a non-proportional elongation equal to a specified percentage of
the original gauge length. In specifying or describing a proof stress the
non-proportional elongation should be quoted, e.g. 0-2 per cent proof
stress or 0:5 per cent proof stress.

1t can be determined from the load elongation curve by drawing a line
parallel to the straight portion of the curve distant from it by an amount
representing the required non-proportional elongation, thras determining
the load at which the line cuts the curve.

inc]fl:l.dgio;ionat e:’emﬁmfi. In certain specifications optional elements are
or use at the discretion of the steelmaker i i
e i er in order to obtain the

|
|
i
1
|
\ c. Proof stress. Proof stress is the stress (load divided by the original
1
1

i\ij
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rnatively, if the specification requires onl ini
proof stress the material shall be deen‘illed g eys ;i:}x;‘lum_;glue of the 5 billets from the same cast where the ruling section of the forgings or
proving test for permanent set stress; that is, when the ?p;cilf‘ie[()jasses a = parts does not exceed the ruling section of the test bar already tested.
, ; o e : »«' proof i : ’
i’ltlr:iz;: ag:}[:il:ﬁ;lﬁl’ thf;' ;'38{ plece ffﬂ a period of ten seconds and removed, = (ii) Forgings, drop forgings and machined parts. For forgings ;nd
e el s i e crgion g S Gk 3, et sy e rovied by g
: gth. : 2 an ., 1 a ampiles y be provide: agreemen
- between the purchaser and the supplier, when a prolongation shall be
PROVISION OF MATERIAL FOR TESTING _ left on an agreed proportion of forgings or drop forgings. Unless
7. a. Definitions. - otherwise agreed, the prolongation shall have a diameter approximately
@) Test sample. A test sample i : _ _ equal to the ruling section of the forging or drop forging at the time of
e testi & ple is that portion of the material e heat treatment, and it shall not be finally severed until after heat
(i) Test bar. A test bar is the test ; i : .
g WL est sample after preparation for = Where integral test samples are not required, and for small forgings
i - . and drop forgings with ruling section equivalent to a diameter of 134 in.
(iii) Test piece. A test piece is the test sample or test bar as finally — or less and also for parts machined from bar not finally heat treated,

prepared for testing.

b. Preparation of test bars. Unless otherwise specified, test samples
and test bars shall be selected and prepared as follows:—The test bar sha;ll
be o_f sufficient length to allow of the preparation of the test pieces as
specified in Clause 8 and the appropriate heat treatment shall be carried
out before preparation of the test pieces, except when the specified minimum

W

)

separate test samples, which may be additional forgings, drop forgings
or parts, shall be provided from the bars or billets from which the
forgings, drop forgings or parts are made. They shall be forged and/or
machined to the ruling section of the forgings, drop forgings or parts
and shall be heat treated with the material they represent. The number
of tests shall be agreed between the purchaser and the supplier.

]tjensile strength is 85 tons/sq. in. or more. In such cases the test piece shall L (iii) Bars for machining supplied in the finally heat treated condition.
befmarilhmed to test piece size, plus a grinding allowance if required, The test samples shall be cut from the bars and shall not be further
efore heat treatment, and the properties then obtained are representative ) heat treated or mechanically worked after their removal except where

of th(?sc of parts heat treated in the same ruling section as that of the
test piece and may not represent larger ruling sections.

c. Steels other than case hardening steels.

w

the specified minimum tensile strength is 85 tons/sq. in. or more when

test pieces shall be separately prepared as specified in Clause 7(b).
Unless otherwise agreed, the number of tensile and impact tests

on any batch of bars of similar size, from the same cast and heat

g,) If: ;;nz;ybgii? iz;rj:f;ing?d?d bars for machining not supplied - treated together shall be 2 per cent. of the number of bars.
TLLEION.
Whete: The nidi ! i i = If Brinell hardness tests are required by the purchaser, this shall
ing section of the bars or billets does not differ =2 be stated in the order, when the proportion of bars tested shall, un-

appreciably from that of the forgings or parts to be produced, test bars
may be taken directly from a bar or billet and heat treated in the-
original size. Alternatively, when it is considered either by the pur-
chaser or by the manufacturer that the results of heat treating in the
bar or billet size would not be representative of the properties that
would be obtained on the forgings or parts to be produced, test samples
shall be forged and/or machined to test bars of a diameter equivalent
to the ruling section of the forgings or parts at the time of heat treat-
ment. Test bars shall be given the representative heat treatment for
- the parts concerned.

Unless otherwise agreed, one tensile test and, if specified, one
impact test, shall be taken from any batch of bars or billets of similar
ruling section from the same cast and, for the purpose of subsequent
orders, these tests shall be taken as representing all sizes of bars or

aDDODPDPODODPDDOEDO®ESDDPDAPNNES

0
@

e e e - e e — — N W

@ wwwae

&

less otherwise agreed, be not less than 10 per cent. of the number of
bars from each cast in each heat treatment batch.

(d) Case hardening steels. Where the size of the test sample is greater
than 1% in. diameter, separate test bars shall be prepared by forging
andfor machining to that size; but for smaller sizes the test bar shall be
heat treated in the full section of the sample. When the test sample is
smaller than 114 in. diameter the mechanical properties obtained may
differ from those stated in the individual specification to an extent which
can be determined by comparative tests on the test sample and on a test
bar 114 in. diameter from the same cast.

For bars and billets the test bars shall be carburised or blank carburised
and then refined and hardened as specified in the individual specification,
except that by agreement between the purchaser and the manufacturer
carburising or blank carburising may be omitted (see Appendix A).
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Unless otherwise agreed one tensi

nsile test and, if specifi i

test, shall be taken from an ‘ o i e Aty
y batch of bars or billets from the

sa
and for t.he purpose of subsequent orders the tests shall be acc el
repli;:sentmg all bars or billets from that cast R
i ct);;3 fg:ﬁl:;gz, l(;llrl(t)pl t{or&ing& and parts, carburisation of the test bars

: e heat treatment otherwise shall be i

t g carri
:?Stth tgelforgmgs, drop forgings or parts they represent. The nun‘?l:()le OuI‘
s shall be agreed between the purchaser and the manufacturer o

LOCATION OF TEST PIECES
8. : : :
Unless otherwise specified test pieces shall be prepared as follows:—

a. For ruling sections up to and i i i
. ncluding 1 i
be machined co-axially from the test bars. B e R S

b. For ruling sections over 114 i
or 11 ¥ In. and up to and including 214 i
tghe lengltudinal axes of the test pieces shall be parallel to and notgle %hm‘
9% in. from the surface of the test bars, T

: ¢. For relingl sections over 214 in. the longitudinal axes of the test
P ec$;hall lie Imdwey between the axis and the surface of the test bars
ere tes..t material is heat treated in test piece size (see Clause 7 b .

above provisions need not apply. = D

MECHANICAL TESTS

9. a. Tensile test. The tensile i
‘ : test shall be carried out in accord i
the requirements of B.S. 18 ‘ Tensile testing of metals.’ R

u é}llj Eicept as provide_d in (ii) below tensile test pieces shall be
s ine from .b.am, billets, forgings and drop-forgings to the
mtlalnsmns of ‘Brltls_h Standard test piece C, or if the test bar is too
:en;:z I;izzetlt; dtlmensagns of the largest recommended round subsidiary
at can be obtained (see Appendix D) havi

‘ aving a gau
length equal to four times the square root of the area of cro%.s. se%tio%e

- (:-[l]}_la_ t\g;yein permitted by the individual specification in Part 2 or
1al not greater than % in. diameter or wid
‘ ‘ : th across flat
unmachined test pieces with a ¥ :
gauge length equal to four ti
square root of the area of cross section may bg used i

N b.dfzod i@acr test. T’he Izod impact test shall be carried out in
tccor_ a.nce, with tl:je requirements of B.S. 131 * Forms of notched b
est pieces * (See Figs. 3 to 9, Appendix D). it

acc;dﬁg:ne{ihze]‘;{g The hardness test shall be carried out either in

wi .5, 240 * Methods and tables for Brin

¢ . ell h; :

using, where possubl.e, a 10 mm. diameter ball, and a load of 33{-)1(‘;1)13?{88.

gr 11;:1}e aee’ordance with B.S. 427 * Tables of diamond pyramid ha.rdnegs:;
umbers.” The equivalence between Brinell hardness numbers and

14
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diamond pyramid hardness numbers as adopted in B.S. 860 * Table of
approximate comparison of hardness scales * shall be accepted.

The Brinell hardness numbers quoted in italics in Part 2 are calculated
values based on the specified tensile strengths. They are for information
only and are not a contractual part of the specifications.

Where the hardness number is required as an indication of uniformity,
the hardness of the tensile test piece should be determined and the ratio,
obtained by dividing the tensile strength by the Brinell hardness number,
should be used to calculate the hardness range equivalent to the desired

tensile range.

d. Transverse properties. The values quoted for mechanical properties
refer to longitudinal tests. The elongation and Izod impact values
obtained from transverse tests will be lower to an extent governed by the
size, form and type of steel. Where transverse tests are required, suitable
values should be agreed between the purchaser and the manufacturer.

RETESTS

10. Should any of the original test pieces fail to pass the mechanical tests
two further samples shall be selected for retest, one of which shall be taken
from the bar, billet, forging or drop forging from which the original test
sample was taken, unless that item has been withdrawn by the manu-
facturer,

The mechanical properties obtained from the test pieces prepared from
the two further test samples as stated in the appropriate general clauses
shall comply with the specified requirements. Should either of the retests
fail, the material represented shall be liable to rejection.

In the case of material supplied in the heat treated condition the
manufacturer shall have the right to re-heat treat the material and re-
submit it for inspection and testing.

INSPECTION

11. The purchaser or his representative shall have access to the works of
the manufacturer at all reasonable times and shall be at liberty to inspect
the manufacture and testing at any stage.

TESTING FACILITIES

12. The manufacturer shall supply free of charge the material required for
testing, and shall, at his own cost, furnish and prepare the necessary test
pieces and supply labour and appliances for such testing as may be
carried out on his premises in accordance with this British Standard.
Failing facilities at his own works for making the prescribed tests, the
manufacturer shall bear the cost of carrying out the test elsewhere.
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TABLE 4. TENSILE STRENGTHS OF HARDENED AND TEMPEREF I ?ARS, BILLETS, FORGINGS AND DROP FORGINGS

The mechanical properti¢s specified are obtainab]g | .;within the limits of ruling section given below.

Chemical composition, per cent c ! — Q R s T ! U Vv | w |xavy Z
3 . ' ' 75/85
Spec, Type of steel G | - : 25/45 | 40/50 | 45/55 | 50/60 | 55/65 | 60/70 65(75 | 70/80 | and
. L “tons/ t t 80/90 | 100 toms/sq. in.
g Bt M M oy s I stci).n 5'{. stc?.n?r{. stgn:f; Stl;).nfl'lk. s‘;.nis:)lr. sttf.niﬂ. st‘ll.nisli. st?.n;i. toit_s} min, tensile
= tensile | tensile | tensile | tensile | temsile | temsile | temsile | temsile | sq. in.
6 " '? i tensile
=3 ! oy i | in | in in. | in, | in. | in. | in. | in. in,
En( aS) £30’ carbon 0-25/0-35 | 0-05/0-35 | 0-60/1-00 — — i G I g 214 34 14 e = == o e — s e
- .
En5K | ‘30’ carbon | 0-25/0-35| 0:05/0-35 | 0-60/1:00| — = = E = 7 = = | =|-=-1=1= —
En( 8) 40" carbon 0:35/045 | 0-05/0-35 | 0-60/1-00 |  — e S Ll i AR 214 7% e . s e = — —
a 3
En 8K “40°’ carbon 0-35/0-45 | 0-05{0-35 | 0-60/1-00 o e i E i '--9 i 214 i s - pits Lt i . o
En 8M | €40’ carbon-free| 0-35/0-45 | 0-25 max.| 0-90/1-30 — — — G ek — | 2 1 — EE — - — —_— —
(b) cutting : | -
En(4)5A *50" carbon 0-45/0-55 | 0-05/0-35 | 0-70/1-00 — — s G v ;5 e e 2 134 | — _— . — — —
a I .
Er::j)) *55' carbon 0-50/0-60 | 0-05/0-35 0-50,!0-80' — _— = G . 9 i o 2 134 1% — | = — —_— —
En 9K *557 carbon 0-50/0-60 | 0-05/0-35 | 0-50/0-80 - ol =5 G ! - — i 2 134 114 — e — — —
En 14A | Carbon- 0-15/0-25 | 0-10/0-35 | 1-30/1-70 | 0-40 max.| 0-25 max.| -— ] . 4 114 — — — — — — —_
(@ manganese ——
: -]
En 14B Carbon- 0-20/0-30 | 0-10/0-35 | 1-30/1-70 | 0-40 max. — — | o 4 214 —_— — — —_— e — —_
(a) manganese . - E
EEEI)SA ol 0-30/0-40 | 0-05/0-35 | 1-30/1-70 |
a manganese -30/0- : : -30/1- — — — e 4 2 7 A —_ _ — — —
(higher tensile) : G i - % %
En 15AM | Carbon- ' G d 9
) manganese 0-30/0-40 | 0-25 max.| 1-30/1-70 —— = — s, =5, 214 e ._. s g i, S ——
free cutting 3 l
El}:l)SB i 0-35/0-40 | 0-05/0-35 | 1-10/1-3 . i a [
a manganese : z : - -10/1-30 — — —- S 4 2 7 — —_— —_ — —
(higher tensile) / — 5 Y6 % ¥4
S 0-050 max. and P 0-050 max. in all cases except : & H "
a. S 0-060 max., P 0-060 max and c |" -
b. 8 0-12/0-20, P 0-060 max. 6 J 9
||
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B.S. 970 : 1955 i B.S. 970 : 1955
TABLE 4. TENSILE STRENGTHS OF HARDENED AND TEMPEREfgs-+@ARS, BILLETS, FORGINGS AND DROP FORGINGS (contd.)
The mechanical properties specified are obtainable I within the limits of ruling section given below.
& o
; = - al I
‘ Chemical composition, per cent 1 P | Q R s T _I_ﬁlh__s v W [ X&Y Z
i - ' (R ' - 75
i | /85
Spec. Type of steel 1 - : 50/60 | 55/65 | 60/70 | 65(75 | 7080 | and .
C i ?Si ¥ Mn Ni Cr M | 3§n:? ‘:ELSS? ‘t‘giss? tons/ | toms/ | toms/ | tons/ | tons/ 80/90 | 100 tonsfsgi.lm.
3 - )] e 1 | q.in. | sq.in. | sq.in, | sq.im. | s in. | sq.in. | sq.in. | sq.in. | toms/ min. tensile
- I “tensile | tensile | temsile | temsile | tensile | tensile | tensile | tensile tsg; sii?é
| YT % : I’:a-
I o i in in in in in in in in in
Al - 0-30/0-40 | 0-10/0-35 | 1-30/1 & i F
| manganese -30/0- -10/0- 30170 — s 8 . 2 7 e il — — - —
| (higher tensile) _ c i 2 6 | % |
i
| I | i
S 0-50 max. and P 0-050 max. in all cases. & i -
En 11- En 12-En 13-En 16, 16D-En 17-En 18- & =
En 19, 19A-En 20A, 20B-En 21-En 22-En 23- | 3
En 24-En 25-En 26-En 27-En 28-En 29A, 29B- & =
En 30A, 30B-En 100, 100E-En 110-En 111-En 160 l .
€ =
have been deleted from this table in accordance with ‘
AMD 553 (Sept. 1970). [ ==
= i -
= | =
) & | =
& i -
€3
| =
c i -
¢ i )
| —
e = Documents
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B.S. 970 : 1955
TABLE 6. TENSILE STRENGTHS OF TH;
» (Tested on 134 in.
L':
Specific- Type of steel - Chemical
ation C Si Mn ;
En 32A Carbon 0-15max. | 0:05/0-35 | 0-40/0-70 G
En 32B Carbon 0-10/0-18 | 0-05/0-35 | 0-60/1-00 ;
En 32C Carbon 0-10/0-18 | 0-05/0:35 | 0-60/1-00
En 32M Carbon (semi-free cutting) 010/0-18 | 0-05/0-35 | 0-90/1.20 G’
"En 202 Carbon-manganese (semi-free cutting) 018 max. | 0-05/0-35 | 1-20/1-50 &
En 37 5 per cent nickel 0-16 max. | 0-10/0-35 | 0-45 max.
En 201 Carbon-manganese 0-18 max. | 0-05/0-35 | 1-10/1-50 G"
En 33 3 per cent nickel 0-10/0-15 | 0-10/0-35 | 0-30/0-60 E
En 34 2 per cent nickel-molybdenum (lower 0-14/0-20 | 0-10/0-35 | 0-30/0-60
carbon) G
En 351 34 per cent nickel-chromium 0-20 max. | 0-35 max. | 0-60/1-00
En 361 *15° carbon low alloy 0-13/0-17 | 0-35 max. | 0-70/1-00 G
En 35 2 per cent nickel-molybdenum (higher 0-20/0-28 | 0-10/0-35 | 0-30/0-60
carbon) G
En 36A 3 per cent nickel-chromium 0-15max. | 0-10/0-35 | 0:30/0-60 e
En 325 Low nickel-chromium-molybdenum 0-22 max. 0-10/0-35 | 0-45/0-65 -
En 352 1 per cent nickel-chromium 0-20 max. | 0-35 max. | 0-50/1-00 e
En 362 *20° carbon low alloy 0-18/0-23 0-35 max. | 0-70/1-00 o
* En 36B 3 per cent nickel-chromium 0-12/0-18 | 0-10/0-35 | 0-30{0-60 =
En 36C 3 per cent nickel-chromium-molybdenum| 012/0-18 | 010/0-35 | 0-30/0-60 e
En 38 5 per cent nickel-molybdenum 0-16 max, | 0-10/0-35 | 0-60 max.
En 353 114 per cent nickel-chromium 020 max. | 0-35 max. | 0-50/1-00 E
En 363 ¢ 25° carbon low alloy 0-22/0-26 0-35 max. ; 0-70/1-00 e.
En 354 134 per cent nickel-chromium- 0-20 max. | 0-35 max. | 0-50/1-00
molybdenum !
En 29A 414 per cent nickel-chromium 0-12/0-18 | 0-10/0-35 'a 0-50 max.
En 39B 434 per cent nickel-chromium- 0-12/0-18 | 0-10/0-35 ! 0-50 max. c
molybdenum . i
En 355 | ilg;:rb%ent mc}del chrh(;mxmn- ‘ 0:20 max. | 0-35 max. | 0-40/0-70 6
lybdenum (low chromium)
28 &
&

L
|
|
i
|
!_
i
|
|
|
|
L
|
|
l
|
=
|
|
|
|
|

-

"®ORES OF CASE-HARDENED STEELS

B.S. 970 : 1955

ts

; ’glameter bars)
itiom, cent Tensile Izod impact
' -:‘;El%?m = Cr Mo S P - o
'5 _____ = R tons/sq. in. ft. Ib. -
- e pac — | 0:050 max. | 0-050 max. 32 40
v — — - 0-070 max. | 0-050 max, 32 40
— — — 0-050 max. | 0-050 max. 32 40
i fill — | 010/015 | 0-050 max. 32 40
9 e —_ — 0-10/0-18 | 0-050 max. 38 30
450520 | 030 max. — | 0-050 max. | 0050 max. 40 50
s Bl — | 0:050 max. | 0-050 max. 40 40
= 2775350 | 030 max. — | 0050 max. | 0-050 max. 45 40
. 1-50/2:00 i 0:20/0-30 | 0-050 max. | 0-050 max. 45 40
-
060/1-00 | 040/0-80 | 0-10 max. | 0-050 max. | 0-050 max. 45 30
040/070 | 0-55/080 | 0-08/0-15 | 0050 max. | 0:050 max. 45 25
3 1-50/2-00 — 0-20/0-30 | 0-050 max, | 0-050 max. 55 22
_, 300375 | 0460/1:10 — | 0:050 max. | 0-050 max. 55 35
~ 1.50/2:00 | 040/0-60 | 0-20/0-30 | 0-050 max. | 0-050 max. 55 " 20
=4 0-85/125 | 060/1-00 | 010 max. | 0050 max. | 0-050 max. 55 20
_ 040/070 | 055/080 | 008/015 | 0050 max. | 0:050 max. 55 15
~ 300/375 | 0-60/110 — | 0050 max. | 0050 max.| - 65 30-
o 300375 | 0:60/110 | 0-10/025 | 0-050 max. | 0-050 max. 65 30
_ 450/550 | 030 max. | 015/030 | 0-050 max. | 0-050 max. 65 30
~ 1.00/1:50 | 0-75/1:25 | 0-08/0-15 | 0050 max. | 0-050 max. 65 20
=3 040/070 | 055/0-80 | 0-08/0-15 | 0-050 max. | 0050 max. 65 —
1:50/2:00 | 075/125 | 0-10/0-20 | 0-050 max. | 0-050 max. 75 20
e 380/4-50 | 1-00/1-40 — | 0:050 max. | 0:050 max. 85 25
= 380450 | 1.00/1:40 | 015/0-35 | 0-050 max. | 0-050 max. 85 25
e 1-80f2-.20 1-40/1-70 | 0-15/0-25 | 0-050 max. | 0-050 m-ax; : ab 0 CUIPﬁ n
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B.S. 970 : 1955

TABLE 7. SUMMARY OF SPRING STEEL BARS

)

L\)

Chemical composition, per cent

document details: BS 970:1955

Specifl
:dono‘ Type of steel : :
C Si ¢ Mn Cr Vv s P

En42 | Carbon—for oil 070/ | 0-10/ 055/ | — — | 0-050| 0-050
hardening 0-85 | 040 | 075 max. | max.

En 43 Carbon—for water 045/ | 0-10/ | 060/ | — — | 0:050{ 0-050
hardening 060 | 040 | 0-80 max. | max.

En 44 Carbon (higher carbon) | 0-90/ | 0-30 | 045/ | — — | 0-050! 0-050
—for oil hardening 1-20 | max. | 070 | max. | max,

En 45 | Silicon-manganese 050/ | 150/ | 070/ | — | — |0-050| 0-050
—for oil hardening 060 | 2:00 | 1-00 ' max. | max.

En 45A | Silicon-manganese 0-55/ | 1-70/ | 0-70/ — — | 0-050 ] 0:050
—for oil hardening 065 | 2:00 | 1.00 | max. | max.

En46 | Silicon-manganese 035/ | 1:50/ | 070/ | — | — |0:050{ 0-050
—for water hardening 045 | 2.00 | 1-00 max. | max.

En47 | 1 per cent chromium- | 0-45/ | 0-50 | 0-50/ | 0-80/ | 0-15 | 0:050 | 0-050
vanadium—for oil 055 | max. | 0:80 | 1-20 | min. | max. | max.
hardening

En 48 | 1 per cent chromium 045/ | 010/ | 0-50/ | 1-00/ | — | 0-050| 0-050
—for oil hardening 055 | 050 | 0-80 | 140 max, | max.

En 48A | Silicon-chromium 0-50f | 1-354| 0-60f | 0-55/ | — | 0-050 | 0-050
—for oil hardening 060 | 165 | 090 | 085 max, | max.
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SPECIFIC REQUIREMENTS
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En 1A

As altered

Feb. 1955 PART 2

&

SPECIFIC REQUIREMENTS

FREE CUTTING STEEL FOR MACHINING

BARS AND BILLETS FOR FORGING
FORGINGS AND DROP-FORGINGS
BARS FOR MACHINING

Chemical composition. The steel shall contain:

‘ Per oeilt
Element
I min. max.
Carbon ‘ 0-07 015
Silicon 1 — 010
Manganese 0-80 1-20
Sulphur ‘ 0-20 0-30
0-070

Phosphorus ‘ —

Condition of material on delivery. The material shall be delivered in the
as rolled or forged condition, unless the order states otherwise.

Mechanical properties. The mechanical properties obtained from the
test pieces selected and prepared as stated in the appropriate general
clauses shall be as follows:—

AS ROLLED, NORMALISED OR BRIGHT FINISHED (OTHER THAN
COLD ROLLED OR COLD DRAWN)

Limiting ruling section, in. 4

Tensile strength, tons/sq. in., min. 23

Elongation, per cent, min, 26
32
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En 1A
COLD ROLLED OR COLD DRAWN

Size (diameter or width across flats), in.

Property 0
1%, or | Over 172 | Over 11, | Over 21jp
less to 112 to 215 to 4
Tensile strength,
tons/sq. in., min. 32 28 25 23
Elongation, per cent., min. 10 14 14 14

This steel is supplied as a free cutting steel for machining. It is not supplied for 44 aitered
case hardening and this requirement does not form part of the specification. For Feb. 1963
guldancc only, a core strength of approximately 28 tons/sq. in. should be expected
if this steel is heat treated in accordance with the requirements of En32A.

" Documents

Document Sharing Hub


http://www.avadocuments.com/doc/bs-970-1955
http://www.avadocuments.com/doc/bs-970-1955

4

En 1B (= i'@ En 2
FREE CUTTING STEEL BARS FOR MACHINING P GENERAL PURPOSE COLD FORMING STEEL
(HIGHER SULPHUR) 4 l BARS AND BILLETS FOR FORGING
; - Q FORGINGS AND DROP-FORGINGS
Chemical composition. The steel shall contain: 3 I b BARS FOR MACHINING
G = a Chemical composition. The steel shall contain:
Element i I 5 Carbon 0-20 per cent max.
2l
& == Manganese 0-80 per cent max.
o _— I : Sulphur 0:060 per cent max.
= = Phosphorus 0-060 per cent max.
0-07 015 I it i g s . i
g;li:;c;n L 010 & = Condition of material on delivery. The material shall be delivered in
Manganese 1-00 140 l % the as rolled or forged condition, unless the order states otherwise.
Sulph 0-30 060 . : ; ; :
P;(?spforus — 0:060 & = = Mechanical properties. The following mechanical properties shall be
I obtained from the test pieces selected and prepared as stated in the
: ) G - 9 appropriate general clauses. Alternatively, for bars | in. diameter and
Condition of material on delivery. Bars shall be delivered in the as rolled | under, by agreement between purchaser and manufacturer, tepsile
condition, unless the order states otherwise. E = 5 tests may be carried out on the full section of the bar and in such cases
i i ies obtained from test I the elongation shall be measured on a gauge length equal to four times
Mechanical properties. The rnechamczf.l properties obta & = - the square root of the area of cross section of the bar.
pieces selected and prepared as stated in the appropriate general clauses i y o i
shall be s follows:— I Limiting ruling section, in. 6
i e = :9 Tensile strength, tons/sq. in., min. 20
AS ROLLED OR BRIGHT FINISHED (OTHER THAN COLD ROLLED | Elongation, per cent, e 28
OR COLD DRAWN) G = 3 Bend test* (180°) re=3%t
Limiting ruling section, in. ) 2% I NOTE. When required in the form of plate, sheet and strip the steel should be ordered
Tensile gtrength, tons I.l’sq_ in., min. 23 G = {9 to B.S. 1449, © Steel plate, sheet and strip ’, when the limits for manganese, sulphur
Elongation, per cent, min. 24 I and phosphorus do not apply.
e : * Applicable only to bars rolled or forged to a minor sectional dimension not greater
COLD ROLLED OR COLD DRAWN i 5 than 4 in. For further information see B.S. 1639, ‘ Notes on the simple bend test ’.
Size (diameter or width E .. ]
across flats) in. I
Property G 1 @
1744 or ‘ Over 17%2 | Over 115 I
less to 11z to 21h
| C——
Tensile strength, tons/sq. in., min. 27 ‘ 25 23 e - ‘9
Elongation, per cent., min. 10 | 12 | 12 e ! 5
This steel is supplied as a free cutting steel for machining. It is not sup;_alied for e ! 9
case hardening, and this requirement does not form part of‘ the specification. For |
guidance only, a core strength of approximately 28 tc_)ns;‘sq. in. should be expected |
if this steel is heat treated in accordance with the requirements of En32A. E' : "9 D t
' ocuments
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En 2A, 2A/1, 2B, 2C, 2D = i ] S5
BARS AND BILLETS FOR FORGING ' I
FORGINGS AND DROP-FORGINGS - BARS AND BILLETS FOR FORGING
BARS FOR MACHINING & i - FORGINGS AND DROP-FORGINGS
' BARS FOR MACHINING
Steel of the En 2 type may be required for special applications when it 1 : . 5
should be ordered to specification number En 2A, En 2A(1, En 2B, = i = Chemical composition. The steel shall contain:
En 2C or En 2D. It is desirable to consult the steelmaker regarding the =2 |
most satisfactory specification for the purpose. . i — - —— Per cent
Chemical composition. The chemical composition shall be as follows: e Y A —_—
’ I
[ | l
241 |- En 2B En2C = | En 2D -
i R &= Carbon — 015
i | s e l Silicon 0-10 0-35
per cen : tE
per cent | per cent | per cent G = 9 Manganese — 0-50
max. max. max. | Sulphur — 0-050
min. max. min. max. G e 9 Phosphorus _ 0050
0-10 012 . 015 015 | 025 015 0-30 : ! " . ] .
(hj{a;:;);m 0-50 ‘ 0-50 050 | 040 | 060 040 | 070 E I 5 Condition of material on '_:lelivery. The material shall be dcl_lvered in the
Sulphur 0040 0050 | 0050 — | 0050| — | 0050 G = as rolled or forged condition, unless the order states otherwise.
Phosph 0-040 0-050 0-050 — 0-050 — 0-050 : : , ]
b of | Mechanical properties. The following mechanical properties shall be
| | i g prop :
(= ) obtained from the test pieces selected and prepared as stated in the
Condition of material on delivery. The material shall be delivered in the I appropriate general clauses. Alternatively, for bars 1 in. dia.me_tcr and
as rolled or forged condition, unless the order states otherwise. & = e undell‘:; by a.grgement bcttllwa:nupurcl}aserfarl;d r];lanufazﬁ_lrer, t;:nsﬂe tes],:tls
may be carried out on the full section of the bar, and in such cases the
Mechanical properties. If required, mechanical properties shall be agreed c ! = elongation per cent shall be measured on a gauge length equal to four
between purchaser and manufacturer. | times the square root of the area of cross section of the bar.
NOTE. When required in the form of plate, sheet and strip for deep drawing and 6 = 5 Limi?l'ng ruling section, ln‘- _ 6
other cold forming operations, the steels should be ordered to B.S. 1449, * Steel plate, I Tensile strength, tons/sq. in., min. 20
sheet and strip ". . & - Elongation, per cent, min. 28
I Brinell hardness number, max. 120
& . E Hardening test. When specified on the order, a test piece not exceeding
I 14 in. ruling section, selected as stated in the general clauses, shall be
& . e oil quenched from 1000° C. The Brinell hardness number of the
| quenched test piece shall not exceed 160.
& i =
= i E
€=
| Documents
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€20° CARBON STEEL (HOT ROLLED OR FORGED)

BARS AND BILLETS FOR FORGING
FORGINGS AND DROP-FORGINGS
BARS FOR MACHININGS

Suitable for a tensile range of 25/35 tons/sq. in.

Chemical composition. The steel shall contain:

Per cent
w1 +

min, max.
Carbon — 0-25
Silicon 0-50 0-35
Manganese — 1-00
Sulphur — 0-060
Phosphorus — 0-060

Condition of material on delivery. The material shall be delivered in the
as rolled or forged condition, unless the order states otherwise.

Mechanical properties. The following mechanical properties shall be
obtained from the test pieces selected and prepared as stated in the
appropriate general clauses. Alternatively, for bars of 1 in. diame:tcr and
under, by agreement between purchaser and manufacturer, tensile tests
may be carried out on the full section of the bar, and in such cases the
elongation per cent shall be measured on a gauge length equal to four
times the square root of the area of cross section of the bar.

Limiting ruling section, in. 6

Tensile strength, tons/sq..in. min. 25

max. 35

Elongation, per cent, min. 25
38
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En 34, 3C

€20’ CARBON STEEL (HOT ROLLED OR NORMALISED)
En 3C is intended for special applications only

BARS AND BILLETS FOR FORGING
FORGINGS AND DROP-FORGINGS
BARS FOR MACHINING

Suitable for a tensile range of 28/33 tons/sq. in. The purchaser should
state on the order the condition in which the material is required.

Chemical composition. The steel shall contain:

En 3A En 3C
Element
per cent per cent
min. max. | min. max,
Carbon 015 025 017 | 023
Silicon 005 | 035 005 | 035
Manganese 040 | 090 0-60 1-00
Sulphur — 0-060 — 0-050
Phosphorus — 0-060 — 0-050

Condition of material on delivery. . Bars and billets for forging shall be
delivered as rolled or forged, unless the order states otherwise.

b. Forgings and drop-forgings shall be delivered in the finally heat
treated condition, unless the order states otherwise.

c. Bars for machining shall be delivered in one of the following conditions
as the order shall state:—

(i) Hot rolled—as rolled condition.

(i) Hot rolled and normalised.

(iii) Bright finish (other than cold drawn)—as rolled condition.
(iv) Bright drawn finished-normalised.

Heat treatment. The heat treatment to be given, where appropriate, to
the test bars selected as stated in Clause 7, and to material supplied
in the finally heat treated condition, shall be as follows:—

Normalise at a temperature of 880/910° C.

Mechanical properties. The mechanical properties obtained from the test
pieces selected and prepared as stated in the appropriate general clauses
shall be as follows:—

Limiting ruling section, in. 6

Tensile strength, tons/sq. in., min. 28

Elongation, per cent, min.

39
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En 3B (= ﬁ - En 3D
20 CARBON STEEL (COLD DRAWN) G - 9 20’ CARBON STEEL (COLD DRAWN—HIGHER TENSILE)
I i s L II BRIGHT BARS FOR MACHINING
Chemical composition. The steel shall contain: e 1m 9 Chemical composition. The steel shall contain:
Carbon 0-25 per cent max. . |
Silicon 0-35 per cent max. & — Per cent
Manganese 1-00 per cent max. 4 ‘I 3 Flement
Sulphur 0-060 per cent max. . win | max
Phosphorus 0-060 per cent max. 1 ' .
When so stated on the order the carbon content for bars up to and = — f
including 2% in. diameter or width across flats shall not exceed 0-20 T Carbon il
» cetit I Silicon 0-05 0-35
pe : ; _ & e Manganese 0-60 1-00
Condition of material on delivery. Bars shall be delivered in the cold iI Salohur - i
i s Phosphorus s 0-060
drawn condition. - :i e
Mechamcal peperties, The uochanical £ TP Obt?ﬂmd from. the S = O Condition of material on delivery. Bars shall be delivered in the cold
pieces selected and prepared as stated in the appropriate general clauses II d diti
shall be as follows:— 6 = FATIE G
Tensile strength, tons/sq. in., min. 28 I - Mechanical properties. The mechanical properties obtained from the test
Elongation, per cent, min. 17 e — pieces selected and prepared as stated in the appropriate general clauses
:l b shall be as follows:—
| LI .
e !l > Size (diameter or width
| . across flats), in.
G " a Property
| Over134 | o
G ;! e lliés;)r - 2%4 ver 214
:| IE
e j 5 Tensile strength, tons/sq. in., min, 35 30 28
. 6 e FElongation, per cent, min. ; 15 15 15
L |
= i e
& | =)
= | -
= i i
&3
0 | Documents
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En 4 == En 4
¢25° CARBON STEEL (NORMALISED) G E — Mechanical properties. The following mechanical properties shall be
BARS AND BILLETS FOR FORGING II = obtained from the test pieces selected and prepared as stated in the
FORGINGS AND DROP-FORGINGS e appropriate general clauses. Alternatively, for bars of 1 in. diameter and
BARS FOR MACHINING E=s under, by agreement between purchaser and manufacturer, tensile tests
EISEY BARS (RXCLUBING 0L D SRARRARA] ﬂ e may be carried out on the full section of the bar, and in such cases the
Suitable for a tensile range of 28/38 tons/sq. in. &= = elongation per cent shall be measured on a gauge length equal to four
u times the square root of the area of cross section of the bar.
Chemical composition, The steel shall contain: [
’I - Limiting ruling section, in. 6 214
Per cent e - — Tensile strength, tons/sq. in. | 28 min., 38 max. | 28 min., 38 max.
Element H Elongation, per cent, min. 25 25
| min, max. G m r.; .
| |I : Tzod impact value, ft. Ib., min. | — 20
: e Brinell hardness number | 126/179 126/179
Carbon — 0-30 = - |
Silicon 0-05 0-35 | -
Manganese | — 1:00 e )
Sulphur £ 0-060 ||
Phosphorus — 0-060 E )
1=
| =
Condition of material on delivery. a. Bars and billets for forging shall be &=
delivered as rolled or forged, unless the order states otherwise. u _
b. Forgings and drop-forgings shall be delivered in the finally heat = —
treated condition, unless the order states otherwise. C s
c. Bars for machining and bright bars shall be delivered in the finally =1 -
heat treated condition, unless the order states otherwise. = 0 _
n
Heat treatment. The heat treatment to be given to the test bars selected lll
as stated in Clause 7, and to material supplied in the finally heat treated = )
condition, shall be as follows:— |
Normalise at a temperature of 850/900° C. & i -
& i -
= | —
= | >
& i )
€3
- | - Documents
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. En 4A
B.S. 970 : 1955 G 9
¢25° CARBON STEEL (COLD DRAWN) A alied
= i =) BRIGHT BARS FOR MACHINING
Fd
= Chemical composition. The steel shall contain:
II- - P t
G i _; i er cen
e = _a min. max,
= Carbon e 0-30
| Silicon 005 0-35
1 Manganese — 1-00
G ﬁ a Sulphur — 0-060
! Phosphorus - 0-060
e n :
e ~ 9 Condition of material on delivery. Bars shall be delivered in the cold
e II = drawn condition,
[I Mechanical properties. The following mechanical properties shall be
e " e obtained from the test pieces selected and prepared as stated in the
!I appropriate general clauses:
& s Maximum size (diameter or width
ﬂ across flats), in. 2
& oo Tensile strength, tons/sq. in., min. 32
max. 42
G ! ‘9 Elongation, per cent, min. 12
! Alternatively, acceptance shall be on a normalised test piece when the
& - heat treatment and mechanical properties specified for En 4 shall apply.
= i —]
e i -
& | e
& | -3
= | =)
= ‘ =
&
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En 5, 5K, 5A, 5B, 5C €¢== En 5, 5K, 5A, 5B, 5C
“30° CARBON STEEL I e Mechanical properties. The mechanical properties obtained from the
En 5K is intended for special applications only =" test pieces selected and prepared as stated in the appropriate general
# I clauses shall be as follows:—
BARS AND BILLETS FOR FORGING G. -
FORGINGS AND DROP-FORGINGS -
BARS FOR MACHINING I Condition
BRIGHT BARS (EXCLUDING COLD DRAWN BARS) G =
En 5, 5K I i Property
operty Hardened and tempered
Suitable, in the hardened and tempered condition, for tensile ranges of e = = Normalised
35/45 (P), 40/50 (Q) and 45/55 (R) tons/sq. in. The purchaser should I . - E
state on the order the condition, normalised or hardened and tempered, == .
P, Q or R, for which the material is ultimately required. I Limiting ruling section, in. 2% 2% % ¥
== = Tensile strength,
Chemical composition. The steel shall contain: u tons/sq. in., min. | 22 35 40 45
G - ,B Yield stress, tons[sq. in., min. 16 22 28 32
En 5 En 5K
H Elongation, per cent, min. 25 22 20 20
i e Izod impact value, ft. Ib., min. 20 20 20 40
ement Per cent Per cent II Brinell hardness number 143193 | 152{207 | 179/229 | 201j255
& - = i
min. max., min. max. =
: ‘I i NOTE 1. Steel to En 5K shall comply with the following requirements when proof
G e ) stress tests are specifically requested in the enquiry and order:—
Carbon 0-25 035 025 0-35 ‘I
Silicon 305 0-35 0-05 035 e r— Condition
Manganese 60 1-00 060 | 1-00 et Property
Sulphur — 0-060 - 0-050 G u e P Q R
Phosphorus — 0-060 — 0050 =
j ﬂ Proof stress (0-2 per cent)
G g tons/sq. in., min. 20 26 30
Condition of material on delivery. a. Bars and billets for forging shall be I el i q
7 - 3 — NOTE 2. When steel to En 5 is required in the form of plate, sheet and strip it should
dehverefl as rolled or forged, unless the order states otherwise. e o be ordered 1o B.5. 1449, * Steel plate, sheet and strip "
b. Forgings and drop forgings shall be delivered in the finally heat treated l
condition, unless the order states otherwise. e n é For special applications steel of this type may be ordered to specifications En 5A, Ep 54,
- ’ " : - En 5B or En 5C, when it will be supplied to a specified composition only, the limits 5B, 5C
c. Bars for machlnmg and b“ght bars shall be delivered in the ﬁna.lly heat of which are shown below. Mechanical properties are not part of the contractual
treated condition, unless the order states otherwise, G ' @ obligations of specifications En 5A, En 5B and En 5C.
I _ En 54 En 5B En 5C
Heat treatment. The heat treatment to be given to the test bars selected (S o
as stated in Clause 7 and to material supplied in the finally heat treated I Element Per cent Per cent Per cent
condition shall be as follows:— ] oy |
a. Material required in the normalised condition: I = . ot g il s I =
Normalise at a temperature of 860/890°C. C = Carbon 025 | 030 0-28 033 | 030 035
; w1 - ili . | . . . . 0-0 0-35
b. Material required in the hardened and tempered condition: e ! @ i,}l;i"gﬁn_ese 8?8 ! 833 . 8?3 833 0.73 0-50
Harden in oil or water from a temperature of 860/890°C. ' o S R 2 e - b n
: . o ’ o : = .
Temper at a suitable temperature between 550°C. and 660°C. - | = B _ | ’ |
—
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En 5D
€30’ CARBON STEEL (HARDENED, TEMPERED, AND BRIGHT
DRAWN)

BARS FOR MACHINING
Chemical composition. The steel shall contain:
|
i Per cent
Element
iyt max.
Carbon 0-25 0-35
Silicon 0-05 0-35
Manganese 060 | 100
Sulphur — 0-060
Phosphorus — 0-060
Condition of material on delivery. Bars shall be delivered in the hardened
tempered and bright drawn condition.
Mechanical properties. The mechanical properties obtained from the
test pieces selected and prepared as stated in the appropriate general
clauses shall be as follows:—
|
| Size (diameter or width across flats), in.
Property T :
14 or Over 14 Over 3% | Over 134
Tess to 3 to 134 to 214
Tensile strength,
tons/sq. in., min, 45 40 35 35
Elongation, per cent, min. 20 18 15 15
Izod impact value, ft. Ib., min. | 40 20 15 10
Brinell hardness number, max. 255 | 229 229 229
o Documents
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En 6, 6K, 6A

BRIGHT CARBON STEEL
En 6K is intended for special applications only

BARS FOR MACHINING ’
En 6, 6K Chemical composition. The steel shall contain:
En 6 En 6K
Element Per cent Per cent
min, max. min. max.
Carbon g oy e 0-40% - 0-40%
Silicon 0-05 0-35 0-05 0-35
Manganese Q0-50 Q0-90 0-50 90
Sulphur — | 0-060 = 0-050
Phosphorus i — 0-060 — 0-050

As altered
Feb, 1963

En 6A

* For bars supplied in the cold drawn condition the carbon content
shall not exceed 0-35 per cent.

Condition of material on delivery. The bars shall be delivered in the cold
rolled, drawn, ground or machined condition. They may, however, at
the option of the manufacturer, be re-heated before or after cold working
—in the latter case to a temperature not exceeding 620° C.*.

* For this material which is supplied in the cold-rolled or cold-drawn condition, some
lack of uniformity in hardness may be expected across the bar, a harder condition
existing near the surface: such differences are minimised if the heat treatment
mentioned is applied after cold working,

Mechanical properties. The mechanical properties obtained from the
test pieces selected and prepared as stated in the appropriate general
clauses shall be as follows:—

Size {diameter or width across flats}, in.

Property
34 or Over 34 Over 134 | Over 214
less to 114 to 214
Tensile strength, tons/sq. in.,
min. | 35 35 35 32
max. | 45 45 45 45
Elongation, per cent, min. 12 12 12 15
Izod impact value, ft. 1b., min. | 20 15 10 10

When this steel is required without any special Izod impact values,
En 6A should be specified. The material supplied will be identical in
composition and mechanical properties with En 6 except for the omission
of the Izod impact value.
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SEMI-FREE CUTTING CARBON STEEL
(Not recommended for case hardening)
BRIGHT BARS FOR MACHINING

This is a semi-free cutting modification of En 6, for certain restricted
applications.

Chemical composition. The steel shall contain:

Per cent
Element
min, max.
Carbon 0-10 0-30
Silicon — 0-25
Manganese 1-0 i 1-30
Sulphur 0-10 018
Phosphorus — 0-060

Condition of material on delivery. The bars shall be delivered in the cold
drawn condition. They may, however, at the manufacturer’s option,
be reheated before or after cold working, in the latter case to a temperature
not exceeding 620° C.*,

Mechanical properties, The mechanical properties obtained from the
test pieces selected and prepared as stated in the appropriate general
clauses shall be as follows:—

Size (diameter or width across flats), in.
Property ;
14 or | Over 45 | Over 34 lOverl% Over 1%
less to 34 to 115 | to 134 to 214
Tensile strength, tons/sq. in., ‘
min. | 40 35 ‘ 35 35 30
max. 50 4 | 45 45 40
Elengation, per cent, min. 15 L s 1 15 12
Izod impact value, ft. Ib., min. — 20 ‘ 15 10 | 10
I

* For this material which is supplied in the cold drawn condition, some lack of
uniformity in hardness may be expected across the section of the bar, a harder
condition existing near the surface; such differences are minimised if the heat
treatment mentioned is applied after cold working.
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