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- BS 970 :'Part 5 ;1972

Tris BrITISH STANDARD, havmg, been approved by the Iron.
and Steel Industry Standards Committee, was published under
the authoriity of the Exccutive Board on 9 June, 1972,

© British Standards Institution, 1972.

First published, July, 1941,

First revision, Oclober, 1942,
Second revision, March, 1947.
Third revision, January, 1955.
Fourth revision, (Part 3), June, 1972,

SBN: 580 07472 2
The Institution desires to call attention to the fact that this
British Standard does not purport to mcludc all the necessary
’ prowsmns of a conlract.

o I

This standard makcs refetence to the fnllowin_g British
Standards:

BS 1837. Methods for the sampling of iron, steel, perma.ncnt
- magnel &lloys and ferro- alloys. S

BS 4437. Mecthod for the end quench hardenability test for
steel (Jominy test). .

BS 4490 Methods for the dclcrmmallon of the austenitic
” grain size of steel.

Handbook No. 19. Methods for the samplmg and analysis or
iron, steel and other ferrous metals.

. o
"

0
1%

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

Tl;c following BSI references relale to the work on this standard:
Committee references ISE/31, ISE/31/1, ISE/31/1]1, ISE,'JI]—]I
_ Drafl for comment 70712145, ;

: O.r’rn'am.l' it England by WELBECSON ha;).ss LsITeD, Londen, 8. W. 11, (3k)
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CO-OPERATING ORGANIZATIONS

The Tron and Steel Industry Standards Committee, under whose
supervision this British Siandard was prepared, consists of
representatives from the lollo\ung Government departmenis and
scientific and industrial organizations:

British Cast lron Research Association
British Constructionn! Steelwork Association
Rritish lronfounders’ Association
British Mechanical Engineering Confederation
*Hritish Steel Industry ‘
Council of Iron Producers
Council of Ironfoundry Associutions
Department of Employment "
Department of Trade and Industry (Marine Division)
Engincering Equipment Users' Association
Federation of Civil Engineering Contractlors
Institute of British Foundrymen |
_ Institutc of Iron and Stecl Wire Manufacturers
*Instilute of Marine Engineers
Institution of Mechanical Engincers (Automobile Division)
Institution of Production Cngincers
Institution of Structural Engincers
Lloyd's Register of Shippiny
Minlstry of Defence . o
*Ministry of Defence, Army Department :
"National Associalion of Drop Forgers and Stampers
National Physical Laboratory {Department of Trade and Industry)
Qil Companics’ Materials Association
Royal Institute of British Architects )
Shipbuilders' and Repairers’ National Association
*Socicty of Motor Manufacturers and Traders 1 td.
*Stainless Steel Development Association
Steel Castings Research and Trade Association
Tank and Industrial Plant Association
Tinn Rescarch Institute
\'vau.r tube Boﬂlcrm.lku.ra Association.

@i

Thc Government dcpar:mcnl and 5cu:nul|c and  industrial
, organizations marked with an asterisk in the above list, together

with the lollowing, were d:ru:ll) represented on the commitiee

entrusted with the preparation of this British Standard:

Association of British Railway Carriage and Wagon Manufacierers
¢~ Association of Hydraulic Equipment Manufacturers
- British Bolt, Nut, Screw and Rivet Federation
British Electrical & Allied Manufacturers' Association
British Railways Board
Department of the Environment
Federation of Manufacturers of Construction Eqmpmcnl and Crdncs
_ London Transport Exccutive
“Ministry of Avintion Supply o
‘National Cou! llo.lrd .
! Sprlng Rescarch’' Association
Stuinless Steel Fabricators® Association of Great Brrl.un
anWJdual compamcs

o
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BRITISH STANDARD SPECIFICATION FOR

WROUGHT STEELS

IN THE FORM OF BLOOMS, BILLETS, BARS
‘ AND FORGINGS

Part 5. Carbon and alloy spring steels
for the manufacture of hot formed springs

s

. FOREWORD T
This British Standard has been prepared un‘dcr the authoﬁty of the Iron
and Steel Industry Standards Committee and forms Part 5 of the revision
of BS 970. The contplete revision of BS 970 is comprised as follows:
Part |. Carbon and ca_‘r_bf)n manganese steels, including frec cufting stecls,

Part 2. Direct harde,nin'j;'alloy steels, including alloy stecls capable of

surface hardening by nitriding. "~ - /’J) '

Part 3, Steels for case hardening. ,*’ ‘

;7 Supplement No. 1 to Part 3. quuircmg}‘ﬁts for ¢arben and carbon
mangarniese steels for case hardening, including free cutting steels.

Pact 4. Stainless, heat resisting and valve steels. .
Part 5. Carl;)‘b”ri::a_nd allo@g‘spring steels for the manufacture of hot formed
springs. L \" ) i o ,
In additis‘n,‘Part 6. Sl metric values (for use with BS 970 : Parts | to 5) has
' also been published.’

[T

8

' .
This Part of the standzzrd applies to carbon (including silico-mapgancsc) and
alloy steels for the manufacture of hot formed spring)s. it is presented ia three
seclions: Section 1. * General requirements ’, Section 2, * Specific requircments for
spring steels supplied to close limits of chemical compositim} ’, and_Seciion 3
‘Specific requirements for spring steels supplied to hardenability requirements "
With regard to Seclion 3, * Hardenability requirements ’, it should-be noted
that this is the first ‘time that this method for purchasing steel has been included
in a British Standard and reference should be made Lo 1.2.3 and also to the notes
on the purchase of steel Lo hardenability requirements included at the beginaing

of Section 3. ! o : :

In preparing this revision, it has been found necessary to abandon the* En ' , .

designation system used in previous editions of BS 970, since it did not possess B

* sufficient flexibility to permil the inclusion of the new stecls proposed for IB

revised star\l_dard,'nor did it permit (he separation of the revised st;nvdird inlg

parts, i . : i 0 s
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A'new six digit designation system, for which further information regarding .
' carbon steels is given in PD 6423 and for alloy steels in PD 6431, has therefore
been mtroduccd For the carbon slecls specified in this Part and also in Part |
of th¢ standard and for the carbon steels which will be spccnﬁcd in Part 3 of the
rcwmon, the. series 000-249 has been allocated. The plain carbon and carbon+
manganese slecls are within the range 000 to 199, where these digils’ represent
100 times the mean manganase content. For the atloy steels specified in this Part
of the standard, and also the atloy steels specified in Parts 2 and 3 of the revision,
the serics 500 to 999 has been allocated in groups of 10 or muluplcs of groups of
10 according 1o alloy type lor the first three digits. The silico-mangancse spring.
steels have been allocated the first two digits 23, :

In the case of this Part of the standagd the letier A or H has been introduced
al the 4th digit to indicate if the stecl is supplied to analysis of hardenability
requirements. The 5th and 6th digits represent 100 times Lhe mean carbon conlent,
In the case of other parts of the revision the letter M al the 4th digit lndlcalcs
that the steel is supplied 1o specilied mechanical propertics.

The oppertunity has been taken to align the compositions of the stecls more
closely with those demanded in- praclice, to introducs steels not'covered by the
‘prcwous edition of BS 970 and also to mt]oducc DClmlSSlblb varjations on -

. product 'malysm

" This standard is written in terms of imperial units but it is mtendcd that a

.metric version of the standard, which will take account of relevant ISO and

Luropean work, will be published as soon as posmble. In the meantime, as '

; an interim measure, provisions have been pubhshcd in BS 970 : Part 6 to
-enable the steels in this and the other Parts | to 4 of BS 97G 't be
purchased to SI metric values for limiting ruling section and size " ‘

(excluding standard bar sizes and tolerances) stress and h1rdcnab1!11y

requirements. -

SPECII' ICA’I [ON

* 1. GENERAL REQUIREMENTS’

‘1,1 SCOPE o

'I his Parl ol‘ BS 970 applics (o wroughl carbon (mcludmg silico- nmngancsc) and
- alloy steels for manufacture of hot f'ormcd and heat trealed springs.
NOTE. The Bnush Standards referred to m llns al.md.lrd are listed on page 2..

!
[

B S P GI:NERM,

1.2.1 Aliernative methods of supply The steel shall be supplied in accordance )
with the general requirements specified in this scction and the spcc:ﬁc require-
menis given in Sections 2 or 3. The speu.lﬁc requirements glven in Sections 2 and
3 cover allernative methods of supply as follows:
When it is requircd that steel shall be supplled to SI metric values thc
steel shalt also be supplied to the appropriate reqmrcments uf BS 970
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Sccuon 2: close hmlls ol chemical composition whcrc no mechanical propcrt.c%
are specified. (Carbon and alloy- steels.)
Seclion 3: a combination of hardenability and chemical composiiion. (A]loy
. stecls only.)

NOTE. If ardered to the rcquurcnums of Seetion 3, the Inlrdm.]blluy should be the go\crnmg
criterion for acceptance. In this case the cast composition muy deviate slightly from the
figures shown in the specification.

B

1.2.2  Controlled grain size. These sleels can be supplied fine grain size controlled,
i.e. having a grain size of 5-8 (sce BS 4490).

Hardenability steels are normally supplied fine grained, and il coarse grain
-steel is specificaily n.qulrcd then the hardenability shali be subject to negotiation.

. 1.2.3 Ruling section and hardcn.nbnmv The mechanical properties developed in
) 1 o the steel arc dependent on the slmm and size, that is the * ruling section’, at the
' . time of hea' Ireatment. This limitation on the ability of a grade of steel 10 harden
b citectively IS due to the inherent * hardenability * of the steel.
a4 ", Tests arc available 10 determine the hardenability of a steel and Method | of
g " BS 4437 has been accepted as a reliable 1est procedurs for obtaining data for the
» " plotting of hardenability bands. Bands for two alloy steels based on Method | of
L . BS 4437 are included in Scction 3 and methods for ordering are also recom-
. mended in the section, S
o : These lmrdcnablluy bands nny be used to csummc the tensile strength of a
ruling section at the time of heat treatment, “

. © 1.3 INFORMATION TO BE siJmm;;ﬁ': BY ‘THE PURCHASER

o The l‘ollowiny, infermation shall be stated on the cnquiry and order; a drawing
o o S of the part to be made may be useful in approprnigcascs

. (I} a. Whether the steel is requ:red to be supphcd to the SI'metric values
o N specified in BS 970 : Part 6 and, if so, the, mformatlon requnred
T Clause 3 of Part 6.. :

, b. The ma;erlal spet:iﬁcatlon in Section 2 or 3 in thlS Parl of the

. standard. -

be}

I} : . o e

9
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2) The subscquent prot's/SSing or end use (if known) of the malerial.

(3} a. The sulphur and Bhosphorous contents required il different from the
_'limits shown in 1.5.2.1.

5. If clectric qu:llil)_'./-siéci is required (sce 1.4, Note).
(4) 1i a grain controlled steel is required (sce 1.2.2).
(5) The condition in which the material is to be supplied if difierent from the

normal condition of delivery as shown in 1.9.

(6) 1f ordered to comply with the requirements of Section 3, the hardness
values at the required distance(s).
(7) I 2 statement giving the cast analysis and/or resulis of other lests is

required (see 1.15). N
(8) I any other speeinl quality criteria (e.g. vacuum degassing, ultrasonic

testing, cleanness check, clg:) are required.

(9) 1 $pecial identification of the steel is required {see 1.16).

(i0) If a representative wili be sent (0 witness manufaclure andfor lesting!
|l
(sce 1.13).

]

ol

5
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5.4 STEELMAKING PROCESS

The steeimaking process shall be at the option of the manufacturer unless other-
wise speeified in the order. The air or mixed air oxyzen botlom blown basic
converter process is not permitied. The steel shall be Killed. h N

NOTE, Efectric quality steel is steel melted in an induction furnace or in a basic lincd electric
are furnace. When produced in the are furnace the conventiona! double shag process is used,
The steel is characterized by a high standard OfcIL.ans‘i and by low sulphur "nd phosphorus
contents.

Eleerrically melted steel is steel made in an electric l'urn.u.u, under Londmons nat ncccss1rn|y
conforming with the above requirements, and which complies with standards similur to those
required ol open hearth steel. P

- 7 ) rr o
. I‘ 1.5° CHEMICAL COMPOSITION
.51 Composition ranges. The specific ranges of chemical composition are,
based on cast analysis which shall comply with the relevant specifications.

Al

1.5.2 Sulphur and phosphorus contents

“1.5.2.1  The maximum contents of sulphur and phospliorus, ‘unless otherwise B
apreed, shall be: -
N ‘ S /u P ‘}:I
Carbon and silico-manganese steels  0.050 0.050
Alloy steels: )
acid processes ) 0.050 0.040
basic open hearth or | ‘
cléctriczlly melted or }
oxygen processes e .
clcclric quality : 0.025 0.025

[

v.040  0.040

r,(i
‘1522 The sulphur and phosphorus conlents may be ordered to olhcr maxlma
by agreement between the purchaser and the supplier. The picﬁ.rred figures on
which such agrccmcnt should be reached and which shall be stated on the order

are:

A Py,
0.040 0.040
0.035 - 0.035
003 0030
0020 0.02'0
1.5.3 Residual elements. Elements not quotcd in the relevant specification shall
not be added to the stee! without the agn.cment of the purchaser, other than for
the purpose of ﬁmshmg the hcat or 10 '1ch|ch spcclﬁcd of anumpaled propcrln.q

i
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