bsi
Slo ..making excellence a habit”

Please be aware that this PDF has been
created from the original hardcopy
document, which might not be in good
condition and so the PDF might reflect
this.

BSI Group T: +44 20 845 086 9001 British Standards Limited
389 Chiswick High Road F: +44 20 8996 7400 Registered in England no: 07864997 o \A‘plﬂe&%spts
London, W4 4AL cservices@bsigroup.com Registered address: 389 Chiswick High Road v

o . o LN ?N"PE‘(BP’]‘EE'”Q Hub
United Kingdom bsigroup.com London, W4 4AL, United Kingdom

Full document details: BS STA 5:1942


mailto:cservices@bsigroup.com
http://www.avadocuments.com/doc/bs-sta-5-1942
http://www.avadocuments.com/doc/bs-sta-5-1942

‘BSSTAS W2

SERVICES’ SCHEDULE OF

CARBON & ALLOY
STEELS

for Armaments and Vehicles

R IR

ISSUED FOR THE
Ser\uce Departments by the-
BRITISLI 'STANDARDS INSTITUTION

28 ‘«[CTORIA STREET, LONDON SW]

B P A

Documents



http://www.avadocuments.com/doc/bs-sta-5-1942
http://www.avadocuments.com/doc/bs-sta-5-1942

B.S./S.T.A.5. |
SERVICES SCHEDULE"
" oF | |

CARBON AND ALLOY STEELS
INCLUDING

FREE-CUTTING TYPES
FOR ARMAMENTS & VEHICLES

(e):clud.ing major gun forgings. armour and .shells)

‘ Based on BS 970 . 1942 (En Series)’
and incorporating WV Schedule '

Vv STEELS

& 8 § e———— & @ ——

~ BARS-BILLETS
FORGINGS ' STAMPINGS
. SHEET - PLATE
TUBES ETC.

MAY 1942 '
‘ Price 5/- net, post free, ‘ oy

ISSUED FOR THE SUPERINTENDENT TECHNICAL APPLICATIONS METALS,
DEPARTMENT OF THE CONTROLLER-GENERAL OF RESEARCH AND DEVELOPMENT
‘ ' MINISTRY OF SUPPLY BY -
THE BRITISH STANDARDS INSTITUTION, 28 VICTORIA STREET, LONDON, S.W.1
Telegrams : Standards, Sowest, London ' Telephone : Abbey 3333

Documents


http://www.avadocuments.com/doc/bs-sta-5-1942
http://www.avadocuments.com/doc/bs-sta-5-1942

Il -
5T.A5 SCHEDULE OF SERVIUE STEELS (MAY, 1942)

SERVICES SCHEDULE OF CARBON & ALLOY STEELS
FOR ARMAMENTS AND VEHICLES (EXCLUDING MAJOR GUN FORGINGS, ARMOUR AND SHELLS)

FOREWORD

The atlached schedule, the character of which is explained fully in the introduction, has been prepared in furtherance - . 4
- of the policy of concentrating and unifying specification requirements for materials, as a means of facilitating the :
concentration of usage on the smallest essential number, cconomising in raw materials, simplifying ordering and
inspection, and improving output. o .
It is hoped that the schedule in ils present form is of adequate scope to cover all requirements, and will be found
stritable for use by most departments and their contractors. :

It would be useful i this department could be kept in touch with any questions arising out of the use of the schedule.

H, J. GOUGH Deputy Controller-General

of Rescarch and Development

: . ‘ : R. GENDERS Superintendent Technical Applications
; ‘ ) Metals, Ministry of Supply '

S.T.A.M. CONFERENCE ON STEEL SPECIFICATIONS

The members of the Conlerence of Technical 'chrcscnlatives of departments who have participated in the work of
. preparing the schedule are given in the list below. It is intended that the Conference shall continue to- function as a
focus for collective action by the various departments, to deal with further developments or change in circumstances.

ADMIRALTY ’ - Depariment Represented by
Department ’ Represented by Armanents Design Mr.S, C, Gladwyn, M.B.E.
Direetor of Torpedoes and Mining Mr. C, Coldron-Smith ' ' Mr. J. Chilton \

Mr. F. Dickinson
Mr. W, F, Rowden

Mr. R. O, Herford

Col.F. Pocock,0.B.E., M.C.
Col. F. G. Chambers, M.C,
Lt.-Col. H. V. LnWrcr}EeA

It (B) J. L. Adams, R.N. Tank Design (Materials)

Mr. G. Ashworth
Mr. P, Swan

Dircctor of Naval Construction  Mr, C, I Mundon
: Mr, R, L., Payne

Director of Armanmeat Supply

" Director-General of
- Production Services
{Inspection)

Birector of Naval Orduance. Capt. (E) )
- J, H. P, Southby, R.N. . Direclor-General of Weapens  Brig. C. G. Lovegrove - . t
Eng.-Capt, and Instrument Production  Lt.-Col. F. T. Jenkins
cd N, 8. Richardson, R.N. Mr. D. Y. B, Tanqueray
dr. (E) . .

Adyiser on Sieel Tubes Dr. J. W. Jenkin

Controller-General of Research  Mr. Al Rumsay~Moon.
and Development CAdvisory Seevice on Welding)
P , Mr. A, J. Hipperson

F. E. Lefroy, R.N.

Capt. H. P. Middieton, R,N.
Qth.K. B, D. Acland, R.IN.
Capt. M. C. Teasdale- (Advisory Serviec on Welding)

S Buckell, R.N.
S . Cagpt, D, G. W, Curry, RN, . i Bﬂ. I} gc{l‘?eﬁhmngf

Chief’ Inspector ol
Naval Oridnance

Mr. F. G. Barker

Mr. E. J. vaughan
Mr. C. Coldron-Smith

Eng.-Rear-Admiral )
W. R. Parnail, C.B.

Eng.-Cuapt, "~ .
. A, C, Boxer, R.N.

Mr. G. Wesley Auslig,

Engineey-in-Chiel
Admirally Liaison

Royal Naval Toerpedy Factory,
Greenock

MINISTRY OIF SUPPLY
Research Deporiment Dr. R. M. Greaves, M.B.E.
(L halrinam)
Mr, B, R. Davidson -
Mr, H, H. Abram
Mr. H. Wrighton

.

Director-General of Mr. C. T, Nesbitt |
Qrdnance Faciories Mr. K. Cameron
' . Mr. H. E. Morgan
Mr, K. R. Mabbitt

Director-General of Lt.-Col. R. A, Davis, M.B.E.
Mechanical Equipment  Mr. G. C. Welby
Mr. K. Marshail -
(Secretary)
Mr. C. W, Mcrgan

Mr, H. Gavin Cowper
Mt. W. F. Prentice
Major E. W. Scnior

MINISTRY OF AIRCRAFT PRODUCTION

l.lesenrch and Development Mr. W. H. Dyson
{Mnaterials) Mr, G, Meikle

Iron and Stecl Control ‘
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$.T.A.5 SCHEDULE OF SERVICE STEELS

INTRODUCTION

The following Schedule of Service Steels for armament
and vehicle manufacture has been prepared us a state-
ment of the general Service requirements for engineering
steels fo co-ordinate and simplify the malerials =spest
" of current wartime -nanufacture. 1t is essentially an
explanatory schedule of requirements based on the
recent re-statement of British Standard steel specifica-
tions by the Technical Advisory Committec of the Iron
and Stecl Control in the revised form of B.S. 970 En
Scries (1942), and takes into account the Lirection
of the Controller (B.S. 970A, Jonuary, 1942) whicl
limits the available types of alloy steels and enforces the
cconomical use of alloy elements, The Services Schedule
has been drawn up by a confercnce of (he technical
representatives of the various Governiment departments
in collaboration 'with the Superintendent Technical
Applications of Metals, Ministry of Supply, and repre-
sents - fusion of requirements towards the smallest
possible number of cssential steels including carbon and
alloy types, for most general purposes. There is probably
still scope for further contraction after some experience
has been gained.

In.preparing the schedule the Conlerence has kept in
mind the widely distributed nature of the engineering
industry with the introduction of many new works as
sub-contractors, the difficulty of maiuntaining the neccs-
sury degree of uniformity of individual parls and the

nced for simplificalion of the procedure for ordering .

materiaj both by contractors for their own usc and by
Service departments for stock or free issue. '

- Each steel in the schedule is defined by composition
together with mechanical properties, In some cascs,
where the steel is required for subsequent heat-treatment

by tnass-production methods, it may be ordered to,

composition only, and suitable sub-divisions of the
- carbon ranges are provided, with the symbols to be used
for ordering purposes, Slight variations in certain steels
for special purposes are similarly dealt with and provision
. is made for the recently introduced [ree-cutting types of
the corrosion resistant stecls.

All of the V steels fall within the ranges of composition
and properties of the En. serics of B.S. 970 with the
“exception of V.1C (a free-culting carbon-manganese steel
for heat-treatment purposes), V4 (2838 carbon steel),
and V4B (* 50 * carbon steel} fer which theie are no
existing En references. It has been laid down by the

Iron and Steel Controller that wherever possible the.

En reference shall be quoted. The paging of the Schedulz

foliows the order of the V stecl numbers. The En

numbers pre-fixing the V numbers were added to mect

the demands of the Tren and Steel Conirol for ils

statistical work. Whilst' providing a suitable reference

to B.5.970, the prefix does not aflect in any way the
. V ‘steel requirements or conditions of supply.

Where the stecl-maker supplies the material to a fabri-
ertor, the stecl is accepted on composition and tests'in
1} in, section, but where the stecl-maker is also the

fabricator of the material in the finally treated condition, .

acceptance is governed by the final *.sts. The conditions
for acceptance of stcel by the fabricator or Service

AR

department are first given, Tollowed by the tests governing

_acceptance “of the treated pari at the works of the
fabricator. The latter tests are those uscd by the designer. -

Notes on manufacturs are included for the guidance of

“all concerned, with information on specifications to be

used in ordering tubes wherce available in steel of related
composition and properties. Each steel is deall with on
a separate page which can be issued individually where
the full schedule is not required, or after revision.

. A colour code has been provided in view of the
creation of national stocks to which redundant material
is_returned for further issue. During preparation of this
code, others have been sludied, and it has become
cvident that the vniform adoption of one system would
have many advantages. While it is realised that a change
over from an already established code may be difficult, itis
possible that the code now recommended (using simple
colours) may be widely acceptable, although it is intended
that its use shall be optional to the purchaser. In a
number of cases the A.1.D. colours are adopted and the
corresponding B.S. or D.T.D. reference is given in the
schedule. In no cases do the two schemes clash. ‘

The principle of the adoption of common requirements

for steels has been welcomed generally by user depart- .

ments and contractors. For this purpose some com-
promise within the large variety of pre-existing individual
requirements has been essential and has been achieved
without great difficulty. Certain exceptions remain where
a change in material might incur slight risk or con-

sideration of modification in design, but these may be

expected to disappear in (ime. The Conference has

-worked throughout in the closest collaboration with the

Technical Advisory Committee of the Iron and Steel

Control (on which the Superintendent Technical Applica-

tions of Metals is the Ministry of Supply represcntative),
and the 5.T.A.5 schedule was taken into account by the
T.A.C. a a contribution to the 1942 revision of B.S. 970.

The department of the Ministry of Supply dealing
with wheeled vehicles (T T.2) had previously found it
essentizl and urgent 1o issue a departmental schedule
(WYV, Series) to cover the requirements ofithe automobile
industry. As this industry and its sub-contractors werc
also cngaged on the manufacture of other types of
armamentis, it was convenient to incorporate this series
and to retain the WV, numbering to avoid disturbance of
the exisling practice. Consequently.there are occasional
gaps in the numbering of the stecls of the 5.T.A.5

schedule, but these do not indicate missing sheets. The

list of contents will make this clear. -

jt is hoped that the S.T.A.5 schedule will materially
‘assist production jn general by ensuring increased

availability, and reasonable uniformity of the steels and
of their response to heat treatment, The schedule as a
whole will be reviewed after a period of working, Indi-

vidual specifications may be modified from time to time-
- according to circumstances. Revision will be indicated

by change of date.

Within the scope of the Direction of the Iron and
Steel Control of January, 1942 (B.S. 9704), all the steels
of the schedule are pgrmitted steels.

(MAY, 1942)
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S.T.A.5 SCHEDULE OF SERVICE STEKLS (MAY 1942)
.LIST OF STEELS
Steel . Snuperseding  B.S.970 ref. Description Colour code
V.1 En| Free-cutting steel for general purposcs Red, brown, white
VIA Wrida En 1A Low carbon free-cutting stecl .,ultable for case - Red, white, brown
‘ hardening ' ,
. V1B WViB En 7A Frec-cutting curbon manganese White, brown, green
YiC — None Free-cutting carbon manganese for heat-treatment White, black, red
purposcs '
V2 — En 2A Mild stecl for cold working White
V3 WV3 En 2 Standard mild steel Gre-n, white, green
V4 w4 None * 28/38 ' carbon steel Yellow; bine, yellow (f v forging)
: - Brown, blue, brown (hcar treated)
Brown, bine, yellow (normalised, vr
as rolied)
V4A WH8A En 8 “ 40 carbon steel Brown, green {for forging)
: Green, biue, green (heat-treated) N
Green (normalised, or as raﬂed) N
V4B — None * 50 * carbon stcel Ct Green, white, red
. V5 4% En9 ¢ 55 * carhon steel - Blue, green (normalised)
o ' . Bitte, red, green (heat-treated)
i Green, red (cold drawn)
L V6 Hve En [4 Carbon manganese Brown, green, yellow (for forging)
- | ; Black, white (for wachining)
}‘ : . V6A — En 14 Carbon manganese, welding quality - Red, green, blue
I v7 wvi En 15 Carbon manganese (Fligher tensile) Red, biue, green
[ V3 WVeB En 13 Mangandse nickel molybdenum White, red, green
i VIA W94 En 16 Manganese molybdenom White, red, white
j. 3 V9B wron En 17 Manganese molybdenum (higher molybdenim) White, red, yellow
e YoC - ~ Enl3 1 per cent chromium White, green, red
b VoD — En19 i per cent chromium molybdenum White, yellow, brown
i V10 w10 En 24 14 per cent nickel chromium molybdenum Red, blue, black
i Vil WL En 25 2} per cent nickel chromium molybdenum Red, black, blue. V-
: § - (* 30 earbon) . i
i V12 C W2 En 26 2% per cent nickel chromium molybdcnum . Yellow, black L
L i ‘ (‘40 carbon) . - " . &
e Vi3 WV13 En 30 4} per cent nickel-chromium Blue, red (for forging) i
i s : . Blue, red, yellow (for machining)
/! i vi4 wvi4 En 31 1 per cent carbon-chromium Yellow, blue
/ R VI5 WFK15 En 32 0-135 per cent carbon case-hardening White, brown, yellow
1) " V16A WVieA4 En 34 2 per cent nickel-molybdenum casc-hardening . Yellow, green
. VieB Wvi6s En 35 2 per cent nickel-molybdenum case-hardening . Yellow, red |
. o (higher carbon)
1 Vi8 ' WVis " En36 3 per cent nickel-chromium case-hardening * Yellow, white
| VISA — En 36B 3 per cent nickel-chromium case- hardemng Yellaw, white, with black bar
o VI9 Wwr19 En 36 4} per cent mckel-chrom:um case-hardéhing Red, brown, yellow (for forging)
P T ) Green, red, yellow (for machintng)
bi Y20 w20 En 41 1} per cent chrolmum aluminium molybdenum, Yellow, brown.
e ' for ritriding
I ‘ V22 wr22 En 49 Hard-drawn carbon steel wire for valve springs Black, green
K .. V22A .- En 42 Cavbon spring steel for oil hardening and tempering  Black, green, red .
1 ' V23 Wwr23 End5 - Silicon manganese steel for laminated sprmgs Green, black, red
] V24 W24 En 52 Silicen-chromium valve steel Green, brown, green
; Vs Wy2s En 56 Chrymium rust-resisting steel Red, yellow, brown
i V25M — En 56 Chromium rust-resisting steel—fres cutting Red, yellow, biue .
i V26 — En 54 High nickel-chromium tungsten valve stecl Red, yellow, red
' ‘[ S V27 o, — En 58 Austenitic chromium-nickel rust and acid-resisting ~ Yellow, red, black
k ‘ steel (18/8 type) :
i
! 4 ' .
HE
o
i .
e
Lh
! .
/ d
“ SR g

Documents



http://www.avadocuments.com/doc/bs-sta-5-1942
http://www.avadocuments.com/doc/bs-sta-5-1942

. ;
§T.A.5 SCHEDULE OF SERVICE STEELS (MAY, 1942 §

COLOUR INDEX

r

Colour

Specification

Black, green
Biagk, green, red

V22
V224

L

Black, white V6 Machining quality
Blue, gicen V3 Normalised
Blue, green wilh white bar V5A  Normalised
Blue, red V13 Forging quality
Blue, red with white bar VI3A  Forging qualily
Blue, red, preen V5 Heat treated
Blue, red, green with while bar V5A  Heat treated
Blue, red, yellow V13 Machining quality
Blue, red, yellow with white bar V13A Machining quality
Brown, blue, brown v4 Heat treated
Brown, blue, yellow V4 Normalised or as rolled
Brown, green V4A  Forging quality
Brown, green, yellow V6 Forging quality
Green V4A  MNormalised or as rolled
Green, black, red V23 . .
Green, blue, green . V4A  Heat treated
Green, brown, green Y24
Green, red V5 Cold drawn
Green, red with white bar V5A  Cold drawn
Green, red, yellow V19  Machining quality
Green, white, green V3
Green, white, red V4B
Red, black, blue . V.11 '
Red, blue, black V1o
Red, blue, green V7 .
Red, brown, white A
Red, brown, yellow V19 Forging quality
Red, green, blue VoA
Red, yellow, red V26
Red, white, brown V1A .
Red, yellow, blue V25M
Red, yellow, brown V25
White V2
Whule, black, red V.1C
White, brown, green V.13

- White, brown, yellow V.15
White, green, red vecC:
White, red, white VOA
White, red, green V8
White, red, yellow V9B
White, yellow, brown VSD

e A e S R T T

(Cantinded on nexi page)
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' | $.T.A.8 SCEDULE OF SERVICE STEELS (MAY, 1942)
r
i .
o COLOUR INDEX (continued)
3 o Colour Specification
R .
L Yellow, black Vi2
Yellow, bluc Vi4 g
o . Yellow, blue, ycllow Y4 Forging quality * i
Lo Yellow, brown V2o
Yellow, green VI16A
. : Yellow, red . : VieR .
- ‘ Yellow, red, black V27 - ' g 2
Yellow, white V18 . : : ] &
Yellow, white with black bar VI8A .
\ . . Any deviation [rom the main s'pcciﬁcntion to bear the colour symbol of the parent specification with a bar in some
f contrasting colour across it, e.g, Y4B/! would be green, white, red with a bluck bar,
J Cot This colour scheme agrees in soms instances with the Acronautical Inspection Department’s colour scheme (Issue . =
5\ b No. 4). In no case do the two schémes clash. : e
L ' Y 5

A separate colour code is not given for each of the treated conditions, as the colour code given generally applies
! ‘ to all conditions, and where it is necessary to indicate the condition this will be done by stamp mark. or other method.
In the few instances where in the schedule a colour code is given for a steel in the treated condition, this has been
included for the reason that it coincides with the A.LD. colour code already in use.

EXPLANATORY NCTE

The prefix of the En number which is related to the V steel has been found necessary by the Iron and Steel Control
for statistical purposes. 1t should therefore be included in ordering. Tt is clearly understood by the stecizmaker that
it is the V steel {and not the En steel) which is required and thercfore no confusion sheuld result.  For the purpose
of use on drawings, specifications and stamp marks, the V number alone may be used to designate the steel, thus retaining  ~
the advantage of simplicity and uniformity of pructice. Care must, however, be taken not to omit the V number in
ordering, for the reason that while the omission of the En number would be only a clerical disadvantage, omission of ‘
the V number may rcsult in the supply of the wrong composition, ‘ . ‘

. Bach sheet sets out the chemical composition and the mechanical propertics obtainable in the sizes and conditions
e in which the steels are generally us2d. In the section headed Tests governing acceptance of steel, are stated the mechanical
b properties of the steel in the form of I} in. test bars. Mechanical properties given in this scction will be used for .
b ‘ acceptance of steels supplied in other than the finally heat-treated condition, including steels not requiring heat-treatment
=k : at any stage. '

. < s In the section headed Tests governing acceptance of treated materials. bars, forgings, etc., are stated the mechanical
. /,. o : properties of test bars taken from the mass alter treatment, for various uling scctivns. These mechanical properties
P will be used for final acceptance of stecls after heat-treaiment. .
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$T.A.S SCHEDULE OF SERVICE STEELS (MAY, 1942)

B  STAS5

SCHEDULE OF SERVICE STEELS. (V Steels)

GENERAL CONDITIONS OF SUPPLY

The steels dealt with in this schedule shail comply generally with the

clauses | {o 11 of B.S. 970, 1942, subject to the following special provisions.

SECTIOM I—MANUFACTURE

1. The steel it to be supplied in the forfn, condition,
weight gnd dimensions laid down in thc contract or
order.

2. Sufficient discard shall be removed from each ingot
to ensure complete removal of piping or harmful
segregation.

3. All billets or bars, before forging or re-rolling, shall
be surface dressed by machining, chipping or scarfing,
to ensure removal of all defects liable to lead to further
defects in the orgings or re-rolled bars.

4. Bars must be supplied commercially straight and free
from surface defects. The margins of ‘manufacture for
bars for machining shall be in accordance with those
given in Tables 3, 4 und 5 of B.S. 970-1942.

5. Forgings and drop forgings shall be finished 1o the
satisfaction of the inspecting officer and be free from
harmful surface flaws or defects.

6. Where required, additional lengths of equivalent.
section should be left on forgings or drop forgings for
the purpose of testing. :

. SECTION TI—HEAT TREATMENT

The provisions of B.S. 970 shall apply, with the
exception that where the malerial is ordered as * fully
annealed * it shall be heated and soaked above the Acy
temperature and slow cooled in the furnace to a tempera-
ture well below the critical range Ar;. Material required
in the * anncaled * condition shall be slowly cooled (after

soaking above the Acy lgmperaturc) by any suitable
method such as pit cooling. Material ordered in the
¢ softened * condition shall be treated by heating to a
temperature siightly below the critical range for an
adequate period of time to give a spheroidized
structure. ‘

.
"

SECTICN III-COMPOSITION

1. Material shall be supplied within the limits of com-
position stated in the schedule S.T.A.5 for the steel
ordered. The approved metallurgist of the steelmaker
shall have power; where sanction is given by the
Inspecting Authority concerned, to release material
slightly outside these limits, but otherwise conf{orming
to the specification, in the case of bars, forgings and

.

1. Bars and billets for forging shall be supplied * as
rolled * or *as forged ’ unless otherwise stated on the

order. .
2. Bars for machining shall be supplied in the condition

stated on the.order. In specilying the finish, the following

- terms may be used : ‘
Black = mill finish, i.c. as delivered from the rolls.

Blue = reeled.
Bright = cold drawn, cold rolled or turned.

Ground = ground finish.

3, Forgings and stampings shall be delivered in the .

condition stated on_the order or drawing. Alloy stcels
shall be suitably cooled after forging to evoid defects.

. 4. Where bars for machining are ordered in the cold
drawn or cold rolled state to a specification which quoles

mechanical properties in the cold drawn or cold rolled *

slampings supplied by the steclmaker in the heat-
treated condition, or in the finally tested form. ‘
Steel ordered for subsequent heat-treatment shall not be
subject to the diseretion of the approved metailurgist.

2. ‘The steelmaker will in general be c:;pecfed to aim at
the mean of the range of compasition given for cach steel.

SECTION 1V—CONDITIONS OF SUPPLY _
state, the bars shall be suppllicdkcold drawn or <old -

rolled to give those mechanical properties unless other-
wise stated on the order. - '

5. Where bars for machining, forgings and siampings arc
ordered in the heat-treated condition, the required
mechanical propertics or treatment shall be stated on the
order or may be indicated by quoting the appropriate
treated condition number (e.g. T.1, T.2, T.3, etc.) of the,
schedule S.T.A.5, taking into account the ruling section
of the bar, forging or stamping.

6. Where bars for machining, forgings or stampings arc

required to be supplied in the normalised, softened or’

"annealed condition, the required condition should be
stated on the order or drawing, Any special mechanical

properties required in that condition may be stated on

the order or drawing, otherwisc the material will be
supplicd in accordance with the specification, ‘

lOVER

]
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S.T.A.5 SCHEDULE OF SERVICE STEELS (MA;!, 1942)

7. For identification purposes each bar may, at the
option of the Purchaser, be stamped with the V number
© of the steel, with a suffix letter indicating the condition
of the steel as follows :-—* N * normalised, * § ' softened,

‘X" annealed, or ‘T" (T1,T2,73, etc.) heat-treated,
‘LB’ lead bearing, or, alternatively, paiptcd in
accordance with the eulour code giverin the Schedule.

SECTION V—TESTS

1. Tensile tests shall be carried out in accordance with
B.S. 18. Where the clongation value is specified as on
2" this refers to a test picce of 564 in. diameter. Where
necessary olher standard test pieces and acing lengths
may be used.

2. Irod impact tests shall be carried out in accordance
with B.S. 131,

3. Brinell and Diamond Pyramid hardness tests shall be
carried out in accordance with B.S. 240 and B.S, 427
respectively. o

4. Proof Stress is defined as:the stress which is just
sufficient to produce a permanent clongation cqual to
the specified percentage of the gauge length,

When a minimum proof stress is called for the material
shall be deecmed to have passed the test when, alter
the specified load is applied for 10 seconds and removed,
the test piece shall not have acquired a permanent
elongation greater than the specificd percentage of the
gauge length. ¥ :

The tests governing acceptance of treated material call
for a -2 per cent proof stress (ot scribed line test) in con-
formation with Service design practice, whercas British
Standard specifications call for a yield point roughly
equivalent to 5 per cent proof stress. This has been
dealt with by calling for a -5 per cent proof stress (yield)
ont 1} in. section and making an adjustment on the
values given for the -2 per cent proof stress (scribed line
proof test). The yield (5 per cent proof stress) may be
carried out on carbon steels by observation of the
* flick yietd * and this value is referred to in the schedule
as * yield point.” In the case of alloy steels, in which there
is no definite yield which could be accurately dis-

SECTION VI—PROVISION OF TEST PIECES

1. Tests from bars in their final condition for machining,
either as rolled or heat-treated and from heat-treated
forgings shall be taken in the position. and numbers
calizd for by the Inspecting Authority. Such test picces
must be cut from the bar or forging without any further
forging or heat-treatment, and the tests must comply
with the values shown as governing ‘acceptance of the
‘treated material.

2, Tor tests from materials not supplied in the finally-
. heat-treated condition, viz. ; ‘ :
(@) Bars for machining which are not in the finally-
heat-treated condition, . ‘
(b) Bars or billets for forging,

a sample shall be cut or forged from the bar to a

tinguished by the * flick * method, the -5 per cent proof
stress test must be applied by dividers as described in B.S.
970, the yield being the stress at whicha 0+01 in. permanent
increase cccurs in the distance between the gauge points.
The Inspecting Authority may, however, use the flick
yield with suilable correction where circumstaices
demand.

The *2 per cent proof stress tes, or scribed line test,
may be carried out by dividers as follows :

A line will be seribed on the test piece with one of the
pop marks as a centre, and a radius of about 2 in. ; the
specificalion load will then be applied, and will be kept
on for a period of not Jess than 10 seconds, and then
removed, and a second line scribed with the same radius
and same centre, If two lines are then seen on the test
piece, indicating that a permanent elongation of more
than 0-2 per cent of the gauge lengths has occurred, the
test piece is considered to have failed. A scribing tool
having fixed points should be used for the test. Ordinary
adjustable dividers are frequently unsuitable. The surface
of the test piece should be smoked or copper-plated.

The Inspecting Authority may permit the use of ‘lick
yield” with suitable correction in licu of the scribed line

test where circumstances so demand. In such cases the

correction must be determined on the type of steel and
machine in use at the time.

5. Transverse tests will be taken in cases where the

finished part is subjected in service to radial stresses.

In such cases Lhe elongation values shown in the schedule
shall be reduced by 30 per cent and the Izod value by

'50 per cent, with the proviso that these shall not be

below minimum values of I4 and 12 respectively for
materials giving a +2 per cent proof stress {scribed line
test) of 50 tons and below.

diameter of 1} in. and heat-treated in this size. Test
pieces machined from this sample bar shall then give the
mechanical properties stated in the S.T.A.5schedule as
governing acceplance of steel. , .

Due allowance for mass effcct in the larger sizes has
been made in the mechanical properties specified: for
heat-treated- forgings and componenis machined from
the bar and subsequently heat-treated, It is thus not

essential for the steel manufacturer to be advised of the

ruling dimensions ol the parts to be heat-treated, though
this is desirable if the dimensions are known.

3. For large forgings and drop l'orgings over 6.in. ruling
section, est picces are to be sclected in accordance with
the requircments of the Inspecting Authority. '

(PPN S S T EIEE: o e

Documents ¥



http://www.avadocuments.com/doc/bs-sta-5-1942
http://www.avadocuments.com/doc/bs-sta-5-1942

STEEL Enl—V.1

"Fhis steel is based on B.S. En 1, of which the chemical composition is as follows 2 .

Carbon % Silicon % Manganese %
0-20 max. 010 max. 0-60/1-20

For mechanical propertics and other details see B.S. 970-1942.

Sulphur %
(20030

s.T.A.5 SCHEDULE OF SERVICE STEELS (MAY, 1942

FREE-CUTTING STEEL FOR GENERAL PURPO

BARS, BILLETS AND FORGINGS

Phosphorus %

0-10 max.

SES

TESTS GOVERNING ACCEPTANCE QF STEEL

COMPOSITION
Carbon %,  Silicon %
0:20 max,  0-10 max. 10+60/1-20 0+20/0-30

MECHANICAL PROPERTIES

Candirio;: Ultimate Tensile Stress

tons per 5q. in.

Cold rolled or Cold drawn 28 min.

_Other finishes 25 min.

This specification corresponds to B.S.32 Grade 4.

SERVICE REQUIREMENTS

Manganese %  Sulphur % Phosphorus %

0-10 max.

Elongation %

{on 2in.)
14 min,

26 min. -

FORGING

If parts are to be drop forged or stamped before machining
this case a manganese content up to 1+50 per cent is permissible.
Bolh qualities are equally suitable for machining par

- LEAD BEARING QUALITY

. "The above steel, whether for machining or forging, may be.
not less than 0-15 per cent and not more than 0-35 per cent o

WELDING 7
“This steel is weldable, but is not recommended as such for gepet

arts which are subscquently attached by resistance conta
at 450°/500°C. If this precaution is omilted, stress cracks ar
the welding operation.

CASE-HARDENING

_ This stev] may be used for parts requiring to be case-hardened, but
" quality V.1A for this purpose. .

TRANSVERSE PROPERTIES

This type of steel cannot be relied upon to possess
~ which might be subjected to an internal pressure excee

. 9

good traisverse ductility and
ding the transverse yield poin

ts direct from the bar.

ordered as ¢ Lead Bearing,’
f lead. Tests for lead segregation may be specified.

al use. Heavily cold draw

 the sicel should be ordered as * Forging Quality., .In

in which case it mus? contain

n bars should not be used for

2t welding without a preliminary stress relieving treatment
< liable to be formed during the sudden heating involved in

it is generally preferable to use the lower carbon

should not be used for hollow parts
t, otherwise cracking is liable to occur.
e ‘
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ST.A5 SCHEDULE OF SERVICE STEELS (MAY, 1642)

. TUBES'

Tubes are not available in th'is material,

APPLICATIONS
Various machined ¢componenis not subjected to shock or high stresses. Nuts, studs, ete.

" COLOUR CODE o o
Red, brown, white. (4.1.D. Colosr Ref. B.S, 32, Grade 4.)
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3 ’ 5.T.A.5 SCHEDULL OF SERVICE STEELS (MAY, 1342)

STEEL En1A—V.IA
LOW. CARBON FREE-CUTTING STEEL FOR MACHINING, SUITABLE FOR 3
CASE-HARDENING _

umas, BILLETS AND FORGINGS . . i

This steel is based on B.S. En. 1A, of which the cliemical composition is as follows & . ' ’ !

- Curbon % Silicon % M mguncsc A Sulphur % Phosphorus % .. .
0-07/0-15 0-10 max. 0-80/1:20 0-20/0" 0-07 max. : ‘ i

For mechanicul properties and other details sec B.5. 970-1942

i

SERVICE REQUIREMENTS -

TESTS GOVERNING ACCEPTANCE OF STELL

COMPOSITION
' Carbon %,  Silicon % ' Manganest % Sulphur %  Phosphorus %
0-067/0°15 0-10 max. = 0-80/1-20 0'20,\/0-30 (-07 max.
MECHANICAL ‘PROPZRTIES | : : ,
Condition . Uttimate Tensile Stress Elongation %
tons per sq. it (on 2 in)
Cold rolled or cold drawn 28 min, ' 14 min,
Other finishes 25 min. 26 min.

'This steel is specially intended lor applications requiring case hardening and should not be specified in preference to

'
.

" V.1 for general work,

. CASE HARDENING
When used for casc-hardened components the following minimum mechanical properties may be expected in the steel

-iu the blank carbunsed and quenched condition :

Ultirate Tensile Stress Eianganou % - Tzod.
. fens per sg. i {on 2 in.) St b,
T ) 32 min, - 20 min. 30 min.
WELDING .
- Sge.remarks on En 1 —V.I. J
TUBLES
Tubes are not available in this material. . . ,
" APPLICATIONS

Case-hardened componenls requiring properties generally superlor to those of V.. This stecl is not ‘recommended
for parts subject to severe shock in scrvlce. ‘ :

3

LCOLOUR CODE C, ;
REd-, white, brown. . . o,
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?
§,T.n.5 SCHEDULE OF SERVICE STEELS (MAY. 1942)

“  STEEL En7A —V.1B
FREECUTTING CARBON MANGANESE STEEL

BAKS, BILLETS AND FORGINGS

This steel is bascd on WS, En 7A, of which the chemical composition is us lollows @

Carbon % Silicon % Mang anese % Sulphur % Pl:osphorus %
0-12/0-18 - 0-25 max, 00/130 0-08{0-15 0-06 mas.

For mcchanical properties and other details see B.S. 970~1942.

SERVICE REQUIREMIINTS

TESTS GOVERNING ACCEPTANCE Ol‘ STEEL

- COMPOSITION ‘
" Carbon%  Siliecon %  Manganese % Sulphljr %  Phosphorus %
0-12/0-18 0-25 max. 1:00/1-30 0-08/0-15 0-06 max.
‘-? , .

B

MECHANICAL PROPERTIES | o

2
Condition Ultimate Tensile Stress . L‘!uugmmn % Izod.
: tons per 5q. in. ‘ (on 2 in} (R

Cold dravn 35/45 ‘ 15 min. 20 min. up to } in,
15 mig. § in. to 1} in.
10 min.-over I in.

This steel is similar to SAE. X1314.

CASE HARDENING

This steel may be used Jor case- hardenr'd parts and the following minimum mechanical propeities may be cxpccted
.in the blank carburised and quenc.hed condition (water or oil) up to 1} in. diamerer.

Ultimate Twrsr.eSrress Elongation % Izod,
tons per sq.in. “A{on 2 i) Y Y [
38 min, -+ 20 min. “30 min.

QUENCHING

When this steel cornitains carbon and manganese near the high limits, water hardening may give unduly high strength
with fow Izod vaiue, and oil hardening is preferable, .

TUBES
Tubes are not available in this material, .

ATPLICATIONS

For genceral free machining purposes and for C'lsc—hardened components requiring higher core strength than is given by
Steels V.1 or V.1A, .

This steel is not rccommended for parts subjgct to séverg shock iu service,

COLOUR (_ZODE
White, brown, green.
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S.T.A5 SCHEDULE OF SERVICE STEELS (MAY, 1942)

| STEEL V.1C )
FREE-CUTTING CARBON MANGANESE STEEL FOR HEAT-TREATMENT °
PURPOSES '

BARS. BILLETS AND FORGINGS

There is no corresponding steel in the B.5. En Serics.

+

SERVICE REQUIREMENTS

TESTS GOVERNIMG ACCEPTANCE OF STELL
COMPOSITION

Carbon% Silicon %  Manganesc o, Sulphur %  Phosphorus %
0:35/0-45  0-25 max. 0-50/1-40 0-12{0-20 0-07 max,
)

MECHANICAL PROPERTIES

Required in material to be used in the ¢ as rolled’ or narmalised ¢ondition, or to be subsequently heat treated, .

-

o ] Yield Point Elongation %
- Condition Ultimare Tensile Stress (*5% Proof Stress) (on 2 in)
’ tons per sq. i tons per sq. in. '

As rolled or normalised 35 min. 24 min. 12 min.

This specification corresponds to that for Shell Steel SS/C 24 (S.T.A.8), formerly ordered as T.A.C. 80B.

TUBLS

. Tubes are not available in lhis'maleriul.

APPLICATIONS

Small heat-treated parts in which a free-cutting steel may safely be used to increase rale of production.

4

COLOUR CODE
White, black, red.
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S.T.A.5 SCHEDULE OF SERVICE STEELS (MAY, 1942)

STEEL En2A — V2
MILD STEEL FOR COLD WORKING

BARS, PLATES, SHEET, STRIP, TUBES

This stect is bused on B.S. En 2A of which ¢he chemical composition is as follows :

Carbon %, Silicon % Manganese % Sulphur %  Phosphorus %
020 masx. 0-15 max. 0-80 max, . 006 max. 0-06 max.

For mechanical propertics and other details sce B.S. 970-1942,

SERVICE REQUIREMENTS

fr}
TESTS GOVERNING ACCEPTANCE OF STEEL ' ‘ \
COMPOSITION L i
Carbon 9,  Silicon %,  Manganese %  Sulphur%  Phosphorus % :

0-20 max. - 15 max. 0-80 max. 0-06 max. 0:05 max,

MECHANICAL PROPERTIES

Condition Ultimate Tensile Stress Elongation % } Elongation %

‘ tons per sq. in. (Bars erc.) {on 2 in.) (Sheet and Plate) (on 8 in.)
Hot rolled or normalised - 26 min. ‘ 28'min. - 25 min.
Annealed 20 min, 28 min. 25 min.

Cold rolled 30 min. _ 20 min. 15 min.

This specification covers a ‘ rimming’ type of steel required to be capable of withstanding a moderate amount of
bending or cold forming without cracking. It includes material at present ordered to B.S. 5007/214 and B.S. 5007215
for sheet and B.S. 5006/207, B.S. 5006/208 and B.S. 5006/209 for strip. Its composition is closely similarto that of
S.A.E. 1010

Admiralty réquirements (Spec, DNC/M/4) include bending double without cracking over a radius of not more than
14 times the thickness {test strip 1} in. wide), and may be subjected to a hot forging test.

Sheet. Sheet will be supplied hot rolled (corresponding to B.S. 5007/215), cold rolled close annealed (C.R.C.A.)
corresponding to B.S. 5007/214, or in other finishes as specified in the order. '

Strip. Strip will be supplicd hot rolled or cold rolled as specified in the order: '

Cold rolled strip will be supplied close annealed, annealed, quarter-hard, half-hard, or hard rolled as specified in the

order (corresponding to B.S, 5006/207). . .
-~ Bars may be ordered to this specification if necessary, but steel V3 is more generally suitable as a more unilorm material.
Steel V2B is commonly specified for rivet bars. : '\ ‘

SPECIAL DEEP DRAWING QUALITY. Should be ordered as Steel En 24 —V2A.

COMPOSITION , : n .
Carbon®  Silicon % Munganese %  Sulphur %  Phosphorus % . -
i 010 max, . — —_ 0+05 max, 0-05 max.
DEEP DRAWING Qﬁ:\LITY. Should be ordered as Steel En 2A — V2B,
COMPOSITION '
" Carbon9% Silicon % Manganese %  Sulphur %  Phosphorus %
0-:08/0-13  0-10 max. 0+50 max, 0-05 max. 0:05 max.
‘ MECHANICAL PROPERTIES ] |
: Condition Ultimate Tensile Stress Elongation %% Bend
: tons per sq. in. - (on 4in) _ ,
Hot rotled ‘ 22/26 30 min. Bend 180° Flat
Annealed ‘ 20/25 35 min. Bend 180° Fiat

Cold rolled : — : - Bend 90°
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COLD PRESSING QUALITY,

Should be ordered as Steel En 2A — V2C

il

$.T.A5 SCHEDULE OF SERVICE STELLS (MAY, 1942) "{

COMPOSITION ,

Carbon %  Silicon % . Manganese % - Sulphur %  Phosphorus %

0:15/0-20  0'15max, .  0:40/0-60 0-06 max. 0-06 max.
'MECHANICAL PROPERTIES '

‘ i Yield Point
Condition Ultimate Tensile Stress (*5% Proof Srress) Elongar:au %
tons per sq. in. tons per sq. in. (on d in) . -
' " Normalised 28132 50%, of U.T.S. min. 25 min. . ;
. Bend Test.  To bend through an angle of 180° round radius equal to the thickness of Lhe sheet,
~ TUBES '

Seamless tubés in this quality steel (fully * killed ’ type) should be order
hot ﬁmshed} other typical specifications are

Composition 3126
Carbon 0:20% max,
Sulphur 0-05% max.
Phosphorus 0-05% max.

Mechanical Properties .
-2% Proof Stress *11 tons per sq. in. min.
Ultimate Tensile Stress *20 tons per sq. in. min.
Elongation —

Flattening test close (softened)
to 3t. {(as drawn)

* For information only

APPLICATIONS

V2. Boxes, clips, confainer pressings.

V2A. Deep pressings and drawn articles.
‘ . . © V2B. Wheel rims, modcrately deep drawn members.
’ V2C. " Cold pressed chassis frames

COLOUR CODE
White . .

| R4

15

E.-in-C. Admiralty (Boiler-t;.lbes)

ed, e.g. to B. S.494 (cold drawn) or B.S. 512

*(0.]10/0-15%
0-04%;, max..
0049 max.,

21/26 tons per sq. in.
359% min, (on 2 in.)
close (after normalising)
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5.T.A.5 SCHEDULE OF SERVICE STERLS (MAY, 1842)

STEEL En2—V3
STANDARD MILD STEEL

BARS, BILLETS, FORGINGS, PLATES, SECTIONS, SHEET, TUDES

"This steel is based on B.S. En 2; of which the chemical composition is as follows :

Carbon %, Silicon % Manganese % Sulphur % Phosphorus %
0:15/0-25 0+05/0°20 0-40/080 006 mux. 0-06 max.

For mechanical properiies and other details sce B.5. 970-1942,

SERVICE REQUIREMENTS

TESTS GOVERNING ACCEPTANCE OF STEEL

COMPOSITION .
Carbon % Silicon %, ~ Manganese % Sul{fhur o, Phosphorus %
0-15/0-25 0-05/0-35 0-40/0-80 0+06 max, 0-06 max.

MECHANICAL PROPERTIES ¢

Condition Ultimate Tensile Stress ' Efongarim} %
. fons per 5q. in. {on 2 in)
As rolled¢ or normalised . 28/33 ‘ 25 min,

Cold drawn . 35/45 ‘ 15 min.

This steel corresponds to B.S. 32 Grade 2, B.S. 5006/205, and B.S. 3005201, and is similar to British Standards 2521, .
32

2871 and 381. It also corresponds to B.S. Grade 1 (cold drawn).

FORGING

If parts are to be forged or stamped, the steel should be ordered as ¢ Forging Quality * and is required to give, in the

forged condition, the tests specificd above for the ¢ as rolled * or normalised condition.'

WELDING

This steel is suitable for welding. For structures subjected to dynamic or thermal stresses such as turbine casings, engine
frames, etc., or where extensive machining is required after welding, a stress relieving heat treatment (600°/650° C.)

may be specified.

PLATES AND SECTIONS

Plates and rolled sections ordered to this specification shall be supplied to give the mechanical properties of B.S. 15,
and shall be otherwise in accordance with that specification without reference to composition except that the carbon .
content shall in no case exceed 0-25 per cent. ‘ ' S

SHEET AND STRIP

Where required for cold pressing or cold. working, sheet and strip should be-ordered to En 2A — V2.

,

TUBES

Seamless tubes should be ordered to B.S. 5009/211, which requires :
" Composition ‘
Carbon ~ 0-10/0-20%
Silicon - 0-25% max.
‘Manganese 0-30/0-70%
Sulphur . 0-05% max.
Phosphorus . 0+05% max.

16

Documents'



http://www.avadocuments.com/doc/bs-sta-5-1942
http://www.avadocuments.com/doc/bs-sta-5-1942

ST.A.5'SCHEDULE OF SERVICE STEELS (MAY, 1542)

Mechanical Properties
Drawn or Blued

Yield Point 26 tons per s'q. in. min. .
Ultimate Tensile Stress 28 tons per sq. in. min.
Flattening test to 3t or 2/3 int dia

Welded tubes are available to comparable an'qusis.

APPLICATIONS
General constructional parts, Welded plate structures. . ' ' )

COLOUR CODE ‘
Grecn, white, green, (A.LD. Colour Ref. B.S. 32, Grade 2.)
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S.T.A.5 SCHEDULL OF SERVICE S:TEELS (MAY, 1942)

STEEL V4
“28/38° CARBON STEEL

BARS, BILLETS: FORGINGS, SHEET, 'STRIP, TUBES

There is no corresponding steel in the B.S. En Serics.

SERVICE REQUIREMENTS

TESTS GOVERNING ACCEPTANCE OF STEEL
~ COMPOSITION :
Carbon?  Silicon % Manganese % Sulphur %  Phosphorus %
0-28/0-38  0-10/0-35 0-60/1-00 006 max, 0-06 max.

Ml:CHANICAL PROPERTIES
Required in material to be used in the “as rolled * or normalised condition, or to be subsequently heat treated

. Yield Paint
Condition Ultimate Tensile Stress (+5% Proof Stress) Llongation’,
tons per sq. in. tons ])L’l s in. (on 2 in.)

As rollcd or normalised 32 min. 16 min. 25 min.

SPECIAL COMPOSITION REQUIREMENTS
For special apphcat:ons requiring heat trcatment ata subsequent stage the stecl may be ordered to composmon only as :
Spec. No. . Carbon %,  Manganese %
V4] 0-28/0+33 0-70/0-90 ‘ -
v4/2 . 0+33/0-38 0-70{/0-90
(remaining elements as above)
SHEET AND STRIP

" When supplied in sheet or strip for hot pressed chassis frames, brake drums, elc., this steel will normally be supplicd
with carbon 0-30/0-35 %, manganese 0-60/0- 90 %, to give the following mechanical properties in the normalised
condition :

: Yield Point ]
Ultimate Tensile Stress (-5% Proof Stress) Elongation %
tons per sq; in, tons per sq. i, {ondin)

32/36 ‘ 20 min, 25 min.
Bend Test, To bend through an angle of 180° round a radius cqual to the thickness of the sheet.

This specification corresponds closely to B.S. 5007/216.

TESTS GOVERNING ACCEPTANCE OF TREATED MATERIAL, BARS, FORGINGS, ETC.

The followmg minimum mechanical properties are spccnﬁcd for heat-tredted bars, forgings, within the limits of' secnon
stated : ‘

‘ Scribed Line Test_ x
Treated Ultimate Tensile Stress (+2% Proof Stress) L‘fougarro.u o - DBrinell* - Limiting -
Condition fous per sq. in. tons per sq. in. (on 2 in) Hardness Section

T.1 35 20 25 140/223 . 2%in.
S ' * For information only.
In the heat-treated condition this steel corresponds to B.S. 5005/202 and British Standard 8.77,

18
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S.'i‘.A.S SCHEDULE OF SERVICE STEELS (MA‘{. 1942)

HEAT-TREATMENT

Heat-treatment for this steel consists in‘hardening in oil or water from a temperature of 860°/890°C. and: tempering at
a suitable temperature in the range 550°/680°C. '

TUBES | ' _ - o s
Where tubes are shown on drawings as stcel V4 they should be ordered to B.S. 5009/212, which covers the following
composition and properties :

Composition . :

Carbon ) 0-28/0-40% {0-33/0-38% is customary)
Silicon” 0:25% max.

Manganese ‘ +0+30/0-70%

Sulphur 0-05% max.

Phosphorus 0-05% max.

Mecfmnicai\Praperlies
Drawn and Blned
Ultimate Tensile Stress .. 35 tons pcr sq. in, min.

-§0/, Proof Stress (Yield Point) 28 tons per sq. in. min.
F]'\ttenmg test to : 3t or 2/3 int. dia.

In cases where hard-drawn tubgs are clectrically or spot welded In f'ubncatlon, precautionaty stress relicving treatment,

at 450°/550°C. is desirable.
Where tubes are welded, brazed or annealed their strength may be reduced at the positions so treated to the following

values @ -
- Ultimate Tensile Stress 26 tons per sq. in.
-5%, Proof Stress (yield) 16 tons per sq. in,
APPLICATIONS
Heat-treated bolls and studs and various cngme components Hot pressed chassis frames.

COLOUR CODE - . .
For forging : Yellow, blue, yellow. {4.1.D. Colonr_Ref. §.774.)
Heat treated :  Brown, blue, brown (A.1D. Colonr Ref. 5. 77B.)

Normalised
or as rolled : Brown, blue, yellow.
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