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BS 970 : Part 2: 1970
I “Teiis BRITISH STANDARD, having been approved by the Iron
and Steel Industry Standards Committee, was published under
the authority of the Exccutive Board on 4 September, 1970,

First published July, [941.

First revision, Oclober, 1942,

Sccond revision, March, 1947,

Third rcwsmn January, 19535,

Fourth revision, (Part 2) Scplcmbcr, 1970.

SBN: 580 06322 4

The Instilution desires to call attention to the fact that this
British Standard does not purport to include ail the necessary
provisions of a contract.

This standard makes reference to the following British
Standards:

BS 18.  Methuds for tensile te;.ung of metals, Bk n Slecd (%“-“\" ““")

BS 131, Methods for notched bar tests, Part i. The Izod
impact test on metals,

BS 240. Method for Brinell hardness {est.

BS 427. Method for Vickers hardness test.

BS 891, Method for, Rockwell hardness test.

B2t Methodafor-theanalpsiv-of-iren-and-steel,

BS [837. Methods for the sampling of iron, steel, permanent

- magnet alloys and ferro-afloys.

BS 4114, Dimensional and quantity tolerances for steel drnp
and press forgings and for upset forgmgs made on
horizontal forging machines.

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

BS 4490. Methods for the determination of the austemtlc .

grain size of steel.
Hdndbook No. 19 - Melhods for the sampling and analysis ol'lron siecl .md olhcr ferrous memls
-, British Standards are revised, when necessary, by the issue et'r!:er », :
of amendment slips or af revised editions. 1t is itportant that
users of British Standards should ascertain that they are in
possession of the latest amendments or editions,

ied

Thc following BSI refercnees relate to the work on, this standard:
Committee references ISE{31, 1SE/31/2, 1SE{21/2]1
Drafl for comment 697100

aocuments
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CO-OPERATING ORGANIZATIONS

The Iron and Steel Industry Stundards Committee, under whose
supervision this British Standard wis prepared, consists of
representatives from the following Government departments and
scientific and indusirial erganizations:

-*Bourd of Trade:
British Cast Iron Redearch Association
British Constructional Steclwork Association
“British Electrical and Allied Manufucturers' Association
British (ronfounders’ Association
British Mechanical Engineering Confederation )
*British Railways Board B
Steel Castings Reseirch and Tride Association
*British Steel Industry
Council of Iron Producers
Courici] of Jronfoundry Associations
Crown Agents for Oversea Governments itnd Adminisirations
Department of Employment and Productivity
Engineering Equipment Users” Association
Federation of Civil Engincering Contractors
Institute of British Foundrymen
Institute of {ron gnd Steel Wire Manufucturers
" *Institute of Marine Engincers
Institution of Civil Engineers ‘
Institmion of Mechanical Engincers (Automobile Division)
Institution of Production Engincers
Institution of Structural Eugineers
Joint Iron Council
Lloyd’s Register of Shipping
Ministry of Defence
*Ministry of Defence, Army Departmert
*Ministry of Defence, Navy Department .
*National Asscciation of Drop Forgers and Stampers |
National Physxcdl Laboratory (Ministry or TLCh.IGlog})
Oil Companies Materiuls Association
Royal Institute of British Architects
Shipbuilders® and Repairers® National Federation
Sociely of British Acerospace Companies
*Socicly of Motor Manufacturers and Traders Lid.
*Stlainless Steel Development Association 2
Tank and Industrial Plant Association
Tin Research Institule :
Water-Tube Boilermakers' Assocn.llno‘n

The Government dcr!arlmcms and scicntific and industrial
organizations marked with an asterisk in the above list, togclhcr
with the following, were directly represented on the comm:llcc
entrusted with the prcmmhon of I]‘.Il'i British Standard:

Association of Brilish Rnilway Cnrriagc & Wagon Manulicturers
British Bolt, Nut, Screw & Rivet Federation ]

Ministry of Technolcgy . i

Nationa! Coal Board g

Spring Research Association

Stainless Steels Fabricalors’ Association ol Grcat “Britain
Individual Compitnics
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~ BS 970 : Part 2

BRITISH STANDARD SPECIFICATION FOR'

WROUGHT STEELS
IN THE FORM OF BLOOMS, BILLETS, BARS
' AND FORGINGS

Part 2. Direct hardening alloy steels mcludmg alloy
steels capable of surface hardening by 11ttr1d1ng

FOREWORD

- This British Sldnddrd has been prepared under 1he dulhonly ol' the Iron
and Steel Industry Standards Commiittee and forms Part 2 of the revision
of BS 970. The complete revision of BS 970 is comprised as follows:

Part 1. Carbon and carbon manganese stecls, mcludmg free cutting steels.

Part 2. Direct hardening alloy stecls, including d”O)’ steels capable ol
surfice hardening by nitriding.

Part 3. Steels for case hardening.

Supplement No. | to Part 3. Requirements for carbon and carbon
manganese sleels for case hardening, including free cutling steels.

Part 4. Stainless, hieat resisting and valve steels.

4Pdrt . Carbon and alloy spring steels for the nmnuflcunc of hot formed
springs.

In addition, Parl 6. 81 metric values (Fnr use with BS 970 : PdTlS I to 5) has
“also been published. :

This Part of the standard applies lo direct hardening wrought alloy steels
including alloy steels capable of surface hardening by nitriding. It is presented
in four scctions: Section I, ‘ General requirements’, Seclion 2, ° Specific
rcquircnmnts for stecls supplied to close limits of chemical composition’,
Scction 3, * Specific rcquiremcms for steels supplicd to hardenability require-
ments " and Section 4, * Specific requirements for steels supphed with specified
mechanical properties .

With regard to Section 3 dealing with hardenability requirements, it should
be noted that this is the first time that (his method for purchasing steel has been
included in a British Standard and reference should be made:to 1,2.3, and also
to the clauses on the purchase of steel lo hardenability rcqmrcments included
at the bcgmnmg of Section 3.

In preparing this revision it has bbeen found necessary to abindon lhe En’
"designation system used in previous editions of BS 970 since it did not possess

. 1970

sufficient flexibility to permit the inclusion of the new steels proposed for the |
revised standard, nor did it permit the scparation of the revised standard into -

Parts. A new six digit dea:gndtlon system, for which further information
regarding alloy steels is given in PD 6431*, has therefore been introduced.
For the steels specificd in this Part of the standard, and also the alloy steels which
will be spccnﬁcd in Parts 3 and 5 of the revision, the series 500-999 has been

Documents

allocated, in groups of ten or multiples ol groups of ten '1ccord1ng to alloy ty =

L. PD 6431, * New desiypati for alloy steels .

1712
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E
14

for the first three digits. Tn all cases the letter A, H or M has been introduced
at the fourth digit to indicate if the steel is supplicd 1o analysis, hardenability or
mechanical property requirements, The fifth and sixth digits represent 100 times
the mecan carbon content, :

The opportunity has been taken to align the composition of the steels more
closely with those demanded in practice, to introduce stecls not covered by the
previous edition of BS 970 and also te introduce permissible variations on
product analysis.

In addition to the previously included tables of tolerances and sizes for bright
bar, similar tables have been included for hot rolled material. The inclusion of
these latter tables in inch units is considered justified at (his time as they are
representative of already established practice in industry,

This standard is written in terms of imperial units but it is intended that

metric version ol the standard, which will take accoum of relevant 180 and
European work, will be published as soon as possible. In the niciantime. as an
interim measure. provisions have been published in BS 970 : Part 6 10 cnable
the steels in this and ather Parts 1. 3.4 and 5 of BS 970 (o be purchased 1o
SI metric values for limiting ruling section and size (excluding standard bar
sizes and tolerunces) stress and hardenability requiremens.

SPECIFICATION

1. GENERAL REQUIREMENTS
LI SCOPE

This Part of BS 970 applics to direct hardening wrought alloy steels, suitable in
the heat treated condition, to give minimum tensile strengths of 33-100 tonfjin®
for use in the form of blooms, billets, bars and forgings. Steels capable of surface
hardening by nitriding are included. Mechanical properties are specified in
Scction 4 for most of the steels for ruling sections up to 6 in and for certain
selected steels up to 10 in.

1.2 GENERAL

1.2.1 Alternative methods of supply. The steel shall be supplicd in accordance
with the general requircments specified in this section and the specific require-
ments given in Scctions 2, 3 or 4.

When it is required that steel shall be supplied to SI metric vatues the
steel shall also be supplied to the appropriate requirements of BS €70 :°
Part 6. '
The spegific requirements given in Sections 2, 3 and 4 cover allernative
methods of supply as follows:
Section 2, Close limits of chemical campesition where no mechanical prop-
erties or hardenability are specified, or

Section 3. A combination of hardenability and chemical composition or

Scctiot: 4. A combination of mechanical properties and chemical com-
position. _ . 7
NOTE. If otdered lo Sections 3 or 4 above, he hardenability or mechanical jrofestics Documents

specificd should be the governing criteria for acceptance. In such cases the cast enposition
may deviate sligh 1 leures shown in the specification. 1 7 1 3
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1.2.2 Controlled grain size. These steels can be supplied fine grain size controlled,
i.c. having a grain size of 5-8*. I or ruling scctions over 6 in, grain size control
shall be subject to agreement beiween the purchaser and the supplier.
Hardenability steels are normally supplied fine grained and, if coarse grain
steel is specifically required, then the hardenability shall be subject to negotiation.

1.2.3 Ruling scction angd hardenability. The mechanical properties developed in
the steel are dependent on the shape and size, that is the * ruling scction’, at
the time of heat treatment. This limitation on the ability of a grade of stecl to
harden cffectively is due.to the inherent © hardenability ' of the stecl.

Tests are available to determine the hardenability of a steel and the Jominy
end quench test has besn accepted as a relinble test procedure for obtaining
data for the plotting of hardenability pands. Bands for a number of steels based
on Method | of BS 44371 are included in Section 3 and methods lor ordering are
recommended in Lhis section. . ‘ ‘

These hardenability bands may be used as a guide to estimate the tensile
strength of a ruling section i{;l"i'uiu time of heat treatment as an alternative (o
ordering the steel 1o mechanicz] propertics as detailed in Section 4 of this Part of
B3 970.

The raling section is expressed in terms of the diameter of an cquivalent
round bar and reference shoutd be made to Appendix Cfor further information.

The individual steel specifications in Section 4 show the maximum ruling
section at which the stated mechanical properties cun be guaranteed. The
purchaser should select a steel which is specified to give the desired propertics
in the ruling section at the time of heat treatment. '

1.3 INFORMATION TO BE SUPPLIED BY THE PURCHASER
The loilowing information shall be stated on the enquiry and order; a drawing

of the part to be made may be useful in appropriate cases.

(1} a. Whether the steel is required to be supplied to the S1 metric values
specified in BS 970 : Part 6 and, il so, the information required by
Clause 3 of Part 6. ‘

b. The material specification in Section 2, 3 or 4/in this Part of the
standard,

(2) a. The sulphur and phosphorus contents required if different from the
limits shown in 1.5.2.1.

b. H clectric quality steel is required (sce 1.4, (Mote)).
c. If a leaded steel s required (see 1.5.4).
{3) If a grain controlled steel is required (see 1.2.2),

(4) The application of the billets or bars required, e.g. for forging, cold
drawing, re-rolling ete. (sce L.7).

_(5) The condition in which the material is 10 be supplied if different from the
norma! condition of delivery as shown in L.9. '

= BS 4490, ' Methods for the determination of the austenitic grain size of steel ™.
t BS 4437, * Method for the end quench hardenability test for steel (Jominy test) .

i
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(6) a. If ordered to comply with the requirements of Scction 3, the hardness
vaues at the required distance(s). '

b. If ordered to Lompl) with the requirements of Section 4, lhc ruling .
section und tensile range required.

- (7) If the 02 ",{. proof stress is to be determined.

(8) If & statenient giving the cast analysis andfor result ol‘ nwt,lmmcul or
other tests is required (see 1.17). :
(9) If any other special quality criteria (e.g. vacuum degassing, ultrasonic
testing, clednness check. etc) are required. ‘
(10) If special identification of the steel is rcqum.d (sce 1. 18).

(11) Tf a representative wilt be sent 10 witness manuficture andfor h.:.tmg,
(see 1.15).

STEELM: \hth PROCIESS

The steelmaking process shall be at the oplmn of the manufacturer unless other-
wise specificd in ihe order.” "I'he air ormised air oxygen bottom blown basic
converter process is not permitted. The steet shall be killed.

NOT L Lleceric quality steel is steel mclt-.d in an induction furniace or in a basic tined electric
are furnace. When produced in the are furnace the conventiona! Jouble slag process is nsed.
The steel is charucterized by a lug,h standard of cleanmness and by low sulnhur and phosphorous
conlents.

Electrically melred steel is steed made in an electric furnice under conditions not m.cu-..mly
conforming with the above requirements, and which romph..x with standards similur lo those
required of open hearth steel.

5 CIEMICAL COMPOSITION

“1.5.1 Composition ranges. The specific ranges of chemical composition are based
on cast analysis which shall comply with the relevant %pcmﬁcmons. The”
determination of lc‘td >h.~.ll bc on the product (sec 1.5.4); :

1.52 Sulpnur angd phosphorus conlcntq

1,5.2.1 The maximum ¢ontent of sulphur and phosphorub, unlLbs otherwise
agreed, shall be as folIOWS' -
- SX P
Acid processes 0050  0-040
Basic open hearth or
clectrically melted or 0040 0-040
OXygen process

.. Electric quality 20025 0025

NOTE. Llectric quality is recommended for the nitriding steels and for tensife. ranges
80 tonffin®, minimum and over.



http://www.avadocuments.com/doc/bs-970-2-1970
http://www.avadocuments.com/doc/bs-970-2-1970

BS 970 : Part 2 : 1970

1.5.2.2' The sulphur and phosphorus contents may be ordered to other maxima

by agreement between the purchaser and the supplier. The preferred figures |

on which such agreement should be reached and which shall be stated on the

order, are o
S nl! l) % )

0-035 0035

0030  0-030

0026 0020

1.5.2.3 Low residual sulphur can have an adverse cffect on machinability of the
steel. To minimize this cffcct, steels can be supplied to a controlled sulphur
range by agreement between the purchaser and. the supplier. The preferred

ranges, which shali be stated on the order, are:
! A |
Open hearth, electrically
¢ melted or oxygen process 0:025/0-050  0-G40 max.
Eleetric quality o 0-015/0:040 ~ 0-025 max.
1.5.3 Residuat clements. Elements not quoted in the relevant specification shall
not be added to the sicel without the agreement of the purchaser, other than for
the purpose of finishing the heat. All reasonable precautions shall be taken (o
prevent the addition of such elements during manufacture.
" The percentages of elements up to the following maxima shall be considered
as incidental. S
WNickel 0-40 %,
Chromium 0-30%
Molybdenum  0-15%4 ,
Tor special applications the purchaser may specify by agreement with the -
supplicr, a different limit to the amount of one or more of these, or other residual
elements, or combinations of them in the stcel, and may require the amount of
such elements 1o be stated, * - - : =

1.5.4 Lead bearing stecls, Lead beanng stecls may be supplied by agreement’
between the purchaser and the supplier. The lead content, unless otherwisc
agreed shall be not fess than 0-12 % on the product analysis.

The supplier shail endorse the invoice or delivery document that lead has
been added to ihe minimum requirement, and the steel shall be identifiable by-
a distinguishing ark agreed between the purchaser and the supplier (sce
1.3 (2)c). ' ‘

i

2 . 1.6. PRODUCT ANALYSIS AND PERMITTED VARIATIONS

1.6.1 Analysis of the product may vary from the cast analysis due Lo hetero-
geneity arising during the casting and solidiftcation of the ingot, Table | shows
the variations permitted in product analysis in relafion to cross sections not
greater than 100 in®. '

=
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The variations may occur cither above or below the individual clement
ranges but shall not be applied both above and below the range for any one
clenicnt in any cast of steel. )

1.6.2 Any billet, bar or forging which on chemical analysis falls outside the
limits of permissibie variation from the specified’ composition range for a .
significant element shall be deemed not to comply with the requirements of this
British Standard,

1.6.3 In the cvent of a single sample failing outside the permitted variations
on the product analysis further samples shall be sclected for check analysis
from the remainder of the consignment, as follows: o ‘

At least two samples {rom the same cast for delivered weights up to 5 tons,
at least five samples from the same cast for delivered weights up to 20 tons,
and at least ¢ight samples from the sanic cast for delivercéd weigtits over 20 tons.

These samples shall fall within the permitted variations. If any of (hese
further samples are proved to be outside the permitted variations for any
significant clement. the consignment shall be deemed not to comply with this
standard, -

1.6.4iSamples for product analysis shall be taken in accordance with BS 1837*
and, in the event of dispute, analysed in accordance with the uppropriate
“methods of British Standard Handbook No. 19"~ v :

1.7 FREEDOM FROM DEFECTS
1.7.1 Internal soundness. The steel shall be frec from piping, harmful segregation
and other internal defects. ‘ ' : ' -

1.7.2 Surfxce defects
1.7.2.1 Blooms, billets, siabs and black bars intended for applications such as
hot forping and for the production of bright drawn bars which are not required
for subsequent overall machining (sce 1.7.2.2) shail fave 2 high standard of
surface quality, and the surface conditioning shall be such as to remove defects
detrimental to the end products. ‘ ‘ = .
Applications such as upset forging, cold heading, cold forging or cold
extrusion may require a higher degree of {reedom from surface imperfection
which shall be agreed between the purchaser and the supplier.

.1.7.2:2"Blooms, billets, slabs, black bars and bright drawn bars which are
intended for subsequent overall machining may not have the same freedom from
surface defects as specified in 1.7.2.1. Surface conditioning need only be such as
to remove harmful defects having regard to the michining allowance.

The machining allowance shall be not less than 4  on minimum permissible
diameter of rounds or 4 %, across the minimum permissible dimensions of flats or
other solid sections. S
* BS 837, * Methods for the sumpling of iron, steel, permanent magnel ulfdys and ferro-
alloys " :
i lI:ﬁdbodk'Nq. 19. “Methods for the sampling and analysis of iron, steel and other
ferrous metals' ’ ' ' o

o
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TABLE 1, PERMITTED VARTATIONS ON PRODUCT ANALYSIS FROM

SPECIFIED RANGE

E]engen't

Rangc in whicl maximum of specificd

Varlation on specificd range

clement falls, 94

Over
maximum, 74

Under
minfmum, %

Up to a|:|(l including 0-25
Qver 025 up to and including 0-50
Over 050

1

001
0-02
003

001
002
003

Silicon

Up to and incla;_ding 0-45

003

003

Manganese

*Over 070 up 1o and including 1:0:.

Up to and including 070

Over 1-0 up to and including 2-0

0-03
0-04
0-05

0-03
(]
- 005

Nickel

Up to and including 10 o
Over 1-0 up to and including 3:0
Over 3-0 up to and including 50

0-03
0:05
0-07

0-03
0-05
007

Chromium

B

Up to and including 0:60

Over 060 up to and including 1-25
Over 1+25 up to and including 2-50
Over 2:50 up to and including 40

0:03
004
005
010

1003
0-04
0-05

010,

Molybdenum

Up to and including 0-50
Over 0-50 '

0-02
003

002
003

Vanadium

Up to and including 0-30

003

003

" Aluminium

Over 0-80 up to and including 150 "

010

010

Sulphur*

I

Up to and including 0-030

QOver 0-030 up to and including 0:040
Over 0-040 up to and including 0-050
When range is specified 2
0-015 to 0040 !

0-025 to 0:050 ’ ’

0003
0004
0-005

0-004
0-005

Phosphorus

Up to and includipg 0-030 .
Over 0-030 up to and inchding 0-040

0-003
0-004

* IF0|: 606M 36 deviations from the sulphur analysis are nol specified.
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1.7.2.3 Blooms, bilicts and slabs for re-rolling, black bars and bright drawn
bars for applications other than specified in 1.7.2.1 and 1.7.2.2 shall be frec from
defects harmful to their intended end uses. Material supplied to these conditions
“may not be suitable for the applications specified in 1.7.2.1 and 1.7.2.2.

1.7.2.4 Forgings and drop forgings shall be finished in a workmanlike ma

nner
and shall be free from flaws and harmful defects. . -

1.7.3 Special testing and inspection arrangements may, if required, be agfecd
between the purchaser and the supplier. "
NOTLE. The sutfacas of bars for indﬁclionhnrdcningurc required to be free from decarburizalion

and they will usually be ground “or turned. If supplicd in either the black or bright drawn
. conditjons, overall grinding or turning to clear deearburization is necessary.

1.8 STANDARD SIZLES AND TOLERANCES

1.8.1 Billels for forging shall be supplied in“accordance with Appendix A,
Table 5.

1.8.2 Black bars shall be supplied in accordance with Appendix A, Tabics 6 to 8.

'1.8.3 Bright bars shall be suppliéd in accordance with Appendix A, Tables 2
and 10.

N

1.8.4 Drop and press forgings and upset forgings made on horizontal forging
machines shall conform to the requirement of BS 41 14* unless otherwise agreed
between (he purchaser and the supplier.

1.8.5 Bars l'or‘machining shall be commercially straight.

1.9 CONDITION OF MATERIAL ONJ)nELlVERY

1.9.1 Blodms, Eillels, slabs and blackct:grs shall be delivered as volled or as
forged unless Lhe order states otherwise. }; e
. ; o

NOTE. With certain steels precautions after ot working are necessary and in such cases
the supplier shall ensure that the condition in which the steel is supplied is satisfctory.

©1.9.2 Forgings and drop forgings shall be delivered in the condition stated on .
‘the order, _ o
L
1.9.3 Bright bars shall be deliveréd in the condition stated on the order.

1.9.4 Hardened and tempered and subsequently cold drawn bar, stress relieved
if necessary, shall be delivered to the mechanical propertics in Scction 4.

NOTE. Wien the tensile strength of the finally heat treated product is to be 80 tonffin® or
higher and if any machining is involved, it is recommended that forgings, drop forgings and
bars should be delivered in the sofiencd condition. .

g ' 0
« BS 4114, * Dimensional and guantily tolerances for sicel. drop and press forgings qnd for «
upset forgings made on lorizontal forging machines ' !

el
-
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]
1.10 PROVISION OF MATERIAL FOR MECHANICAL TESTING

1.16.1 Definitions. For the purposes of this Part of this British Standard the
following definitions apply: :

-

(1) Test sample. A test-sample is that portion of the material selected for
testing,

(2) Testbar. Atestbaris the test samplc after preparation for heat treatment,

(3) Test picce. A test picce is the test sample or test bar as finally prcpafcd
for.lesting, ‘

1.10.2 Where the tensile strength is specified as 85 tonffin? minimum or more the
test bar may be tmachined to test picce size, plus a grinding allowance if required,
before heat treatment, In such cascs the properties obtained arc representative
of those of parts heat treated in the same ruling section as that of the test picce
and may not represent larger ruling sections. -

1.10.3 Sclection of test samples ;md preparation of test bhrs for tensile and 1zod
test - ;

1.10.3.1 Material not supplied in the finally heat treated condition. Where the
ruling section of the material dees not differ appreciably from that of the forging
or parts to be produced, test samples may be taken directly from the material
and heat treated in the original ‘'size. Alternatively when it is considered either -
by the purchaser or the supplier that the results of heat treating in the original
size would not be representative of the properties that would be obtained on
the forgings or parts to be produced, test samples shall be forped and/or machined -
to test bars of a diameter equivalent to the ruling section of the forgings or parts
at the time of heat treatment. Test bars shall be given the representative heat
treatment for the paris concerned, ‘ . Lo

Y Unless olherwise agreed, one tensile test and one Jzod impact test shall be
taken from any batch of material of similar ruling.section, from the same cast.
For the purpose of subsequent orders, these tests shall be taken-as representing
all sizes of material from the same cast where the ruling section of the forgings
or parts docs not exceed the ruling section of the test bar already tested.

1.10.3.2 Bars for mam’:i.uffg: supplied in the finally heat treated condition, The
samples shall be cut from the heat treated bars and shall not be further heat
treated or mechanically worlked after their removal, :‘:'*‘-. o

Unless otherwise agreed, one tensile ‘test and one Izod impact test shall be
made on any batch of bars of similar size from the same cast and heat treated

together. - ‘

8]

1.10.3.3 Forgings, drop forgings and machined parts. For forgings and drop'
forgings with a ruling section equivalent to a diameler greater than 14 in, .
integral test samples may be provided by agreement between the purchaser and

]

A%«

Documents
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the supplier when a prolongation shall be provided on an agreed proportion of
forgings or drop forgings. Unless otherwise agreed, the prolongation shall have
a diameler approximately equal to the ruling section of the forging or ‘drop
forging at the time of heat (reatment, and it shall not be finally severed until
after heat treatment. ' " ' :
Where integral test sumples are not practicable or are not required and for
sniall forgings and drop forgings with ruling sections equivalent to a diameter of
134 in, or less, also for parts machined from bars not finally heat treated,
separate test samples shall be provided. These shall be provided from the bars or
billets from, which the forgings, drop forgings or parts are made or may be
additional forgings, drop forgings, or parts. The test samples shall be forged
~ andjor machined (o test bars of a diameter cquivalent to a 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
supplicr. coon o

'1.i1 LOCATION OF 'l'ENSiLE AND 1ZOD TEST PIECES

1.11.1 Unless otherwise ﬁgrccd, longitudinal test pieces shall be. prepared as

detailed in 1.11.2 and 1.11.3. ” - . ¥
Where transverse tests are required the location of the test picces und valucs

for mechanical propertics shall be agreed between the purchaser and the supplier.

1.11.2 For ruling sections up to and including 144 in (29 mm) the test picce shall
be machined co-axiatly from the test bars. ‘

i

1.11.3 For ruling sections over 136 in (29 mm) the longifﬁdinal axes of he (est
pieces shall be 34 in (12:6 mm} from the surface of the test bars.

1

1.12 FREQUENCY OF O)THER TESTS

1.12.1 Number of hardness tests. The manufactgfer shall carry out sufficient
tests in accordance with the relevant clauses of this standard in order to easure
that the material complies with the specified hardness.

1.12.2 Number. of hardenability tests for steels supplied to Section 3. Unless
otherwise agreed one test sample selected 10 represent cach cast shall be reduced
by forging or rolling to a.size not greater than 1% in diameter which shall’ T
represent the full cross section of the material. This test bar shall also be of .~
. sufficient size to ensure the complete removal of decarburization in machining
.. to the standard test piece of |.in'diameter. . v

. jol .
1.12.3 Number of grain size tests. When a grain controlled steel is required, and
* unless otherwise agreed, one test sample for the deterinination of austenitic
grain size shall be sclected to represent each cast (sce 1.3 (3). . 4
: .. 'k

‘

)
o

jocuments



http://www.avadocuments.com/doc/bs-970-2-1970
http://www.avadocuments.com/doc/bs-970-2-1970

BS 970 : Part 2: 1970

1.13 TEST METHQDS

1.13.1 Tensile test

1.13.1.1 The tcnsﬂc test shall be carried out in accordance with the requirements ’ A -
of BS 18%, Parl . . o

1. 13 1.2 Except as provided in 1.13.1.3, tensile test pieces slmll be machined
from blooms, hillets, slabs, bars, I‘orgmgs and drop forgings to the dimensions
of the 0-564 in (14 mm) diameter test piece or if the test bar is too small, to the
dimensions of the largest recommended round test piece that can be obtained
having a gauge length equal to 565 times the square root of the area of the cross
section. - ‘

1.13.1.3 When agreed between the purchaser and the supplicr, or for material
not greater than 9 inch in diameter or width across flats, unmachined test’
pieces having a gauge length equal to 5-65 times the square root o[' thearea of the
_cross scction may be used.
1.13.2 Izod impact test. The Izod impact test compnsmg 3 notchcs shall be
carried out in accordance with the requirements of BS 131 Part 1%,”
1.13.3 H.lrdncss tcst The Brincll hardness test shall be carried out in accordance
with BS 2401 using, where possible, 4 10 mm diameter ball and a load of 3 000
" kg Alternatively Vickers and Rockwell methods of hardness testing in accordance
with BS 427§ and BS 891|| may be used. Considerable caution should be
exercised when converting from one hardness scale to another and in cascs of
. dispulc, the Brinell hardness test shall be used.

1.13.4 Hardcnablhty test. Hardenablluy tcsts shall be carned out in accordance
with Method 1 of BS 44371[ N

-

1.13.5 Grain size test. Graini‘size tests shall be carried out in accordance;with ©
the requirements of 'BS 4490**, L . oo

%}

o

. *BS I8, 'Mcthads for tensile testing of metals’, Part 2, *Steel (general)’
~ 1 BS 131, * Methods for notched bar tests’, Part I, * The fzod impact Lest on metals .
i BSs 240 Method for Brincll hardness test 5
§ BS 427, * Method for Vickers hardness test . 0
il BS 891, Mecthod for Rockwell hardness test .
1 BS 4437, * Metliod for the end quench l'l'lI'dC'I'Iﬂblhly test (or steel (Jominy lest) '.
*+ BS 4450, ' Methods for the determination of the austenitic grain size of steef ",
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. 1.14 RETESTS
1,14.1 Tensile and ¥zod 'tésts

1.14,1.1 Shouid any of the original test pieces [ail, twice the original number of
test samples shall be selected for retesting, 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 manufacturer,

1.14,3.2 The mechanical propertics obtained from the fest pieces prepared from
the further test samples shall comply with the specified requirements. Should
any of the retests fail,. the material represented shall be deemed not to comply
with the requirements of this British Standard.

I
)

1.14.1.3 In the case of material supplied in the heat treated conditioi. the

manufacturer shall have the right to re-heat treat the material and re-submit
it for testing. =

. 1

W

1.14.2 ITardness test u

i
1.14.2.1 If any item (bloom, billet, slab, bar, forging, drop forging or machined
part) does not meet the specified requirements, one or more of the following
procedures shall be adopted at the discretion of the manufacturer, '

1.14.2.2 All the items in the I}utéh shall be hardness tested and only those items
which comply with the specified hardness requirements shall be regarded as
acceptable, ’ . W

1.14.2.3 lien.1s of incorrect hardness or the complete batch shall.be re-heat
treated and re-submitted lor testing.

[

1.14.3 Hardenability ard grain size tests, Should the results of ¢ither of these
tests fail to meet the specified requirements and this is confirmed on re-testing,
acceptance of the material shall he subject to negotiation between the purchaser

and the supplier,’ . '

o . I
[ R Il (1

115 INSPECTION

The purchaser or his representative shall have access at all reasonable times
to those parts of the manufacturer’s works engaged on the order. He shall be at 7
libérty to inspect the manufacture at any stage and Lo witness the required tests.
When the malerial is to be inspected and tested in the presence of the purchaser’s
rcprcscrilati\{e, it shall be so stated on the enquiry-and order (sec 1.3 (0

’ X : ‘ o . 1
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1.16 TEST FACILITIES

The nmnuf'lclurt.r shall supply the malerial required for testing and shall furnish

and prepare the necessary test pieces and supply labour and appliances for such

testing as may be carricd out on his premises and in accordance with this British
Standard. Failing facilitics at his own works for making the '[)lCSCl‘led tests,”
the manufacturer shall arrange for the tests to be carried out clsewhere.

l.lTl MANUFACTURER'S STATEMENT

If required by the order, the manufacturer shall supply the ladle analysis of the
material or the results of the mechanical or other tests or combinations of these
(see 1,3 (8)).

1.18 ]I)I’\'III'ICA [ION

If the purchaser requires special 1dcnt|l"c.m|0n to be 1pp|:cct to the materiul then
the manner of identification shall be the subject of negotintion between the
purchaser and the supplier and that this identification is required shall be stated
on the enquiry or order {sce 1.3 (9)).

1.19 ‘S\’MBOLS

1.19.1 Reference symbols for tensile ranges of hardenced and tempc.red malcml
The varying tensile ranges for the different specifications have been designated
with the letters Q to Z so that the same leiters always represent the same Jower
limit of the tensile range. The symbols are as follows:

Tensile strenpth . Tensile slren sth

Symbol (tonffin®) (-kg-F-mnﬁ) Symbol, (tonl/in%) (tg&l'l»m:-)-

Q' 4050 & 79 SV T 65/75 102118
TR 45/55 7487 W 70/80 8}]76

S 50/60  79fad X! 75/85 1 18/

T _ 55,{'65 87/102 Y-S 80/90 120/1 7

U . 6070 7 100 min L;:z.w.&

> NOTLE, Other I‘l‘lLC]‘I-.I.[lIC-I.l praperties associated with these (cnsl]c rianges are dc!.ulul in
. l!ﬁi)cclion 4, o . .

3]

1.19.2 S\ mbols for mechanical properties. The symbols for nicchanical propestics
. used in this standard tire lhosc described in BS 18%, These are as follows:

T

Ry dcnotcs tensile &t ength, 7 e&r\ L

"R dLnoh.s y:c.ld stress. ‘

A= denotes pcrcenlagc clongation.
Rpgen dcnolcs 02 29 prool‘ s{ress.

)

* BS 18, * Mcthods ror tensile testing of metals ', Parl 2 ‘Steel (bcncml)
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TABLE 2. NUMERICAL LIST OF STEELS CONTAINED IN SECTIONS
2, 3 AND 4 SHOWING PAGE REFERENCES AND THE En STEELS
N REPLACED

"Page En steel .
Stee! | referenee | replaced . Type

503M40 46 12
503A37 24 12B
503A42 24 12C %1% nickel
503H37 3 —
503H42 31 _

526M60 ' : LM% éhromium

530040
530A30
530432
530A36 .
530A40. . »19% chromium .
530H30
530H32 ) .
530H36 ‘
53CH40

534A99 , 134 % chromium (1 % carbon)
535499 | . 134 % chromium (L % carbon)

605M30 N 134 % mangdnese molybdenum (water harden-
e o " ing) : -

605M36 ' CE :

605A32 (- " v :

605A37 : K 134 % manganese molybdenum

G605H32 ‘

605H37.

606M36 i6 114 % manganese molybdenum (free cutting)

608M38 5 , 1 134 % manganese molybdenum (higher molyb-.

608H37 ' denum) ST :
 640M40 | .

640A35 | 114 % nickel chromium

= 640H35 -

653M3‘1, ’ ‘ 3% nickel chromium,
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TABLE 2,—continned

N Page En steel
Steel reference | replaced

708M40 64 - 19A
TOBAT 24 19B
708A42 29 19C .| »1 % chromium molybdenum
TO8H3T 10 —
708H42 41 —

- T09M40 19 1% chromium melybdenum (higher molyb-"

denum) ’ X
¥

722M24 ‘ . 9 I 3% chromium molybdenum (suitable for nit-
_ riding)
785M19 i 134 % manganesc nickel molybdcnurﬁ

816M4O ' 17 nickel chromium molybdenum (low
" - molybdenum)

817M4a0 ) 114 % nickel chromium molybdenum

823M30 : . -2 % nickel chromium niolyﬁécnum

: carbon) . ‘
826M40 214 % nickel chromium molybdenum (high
‘ carbon) -

B826M31 - Cd 2% o7 nickel chromium molybdenum (medium -

s

., 830M31 | . . 3 % nickel chromium molybdenum

. B35M30 ‘ 49/ nickel chromium rholybdcﬁum
897TM39 314 % chromium molybdenum yanadium-(suit-
- able for nitriding in the 85 ton condition)

906M31 114 % chromium aluminium molybdenumn itrid-

ing (medium carbon)

© . 905M39 144 % chromium aluminium molybdenum (nit-
v ‘ riding (high carbon} - .

.. 945M38

045440 }11,{; Anlangnncsc nickel chromlun: molybdenum |

21

'Po. YN ' 5 }.f)‘t‘..v\k

o
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2. SPECIFIC REQUIREMENTS FOR ALLOY STEELS SUPPLIED TO
CLOSE LIMITS GF CHEMICAL COMPOSITION

23

camQcuments
3
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2.1 Chemical composition. The steel shail contain the following*:

i
Carbon - mOcs MNickel Chiromium MMolybdenum

v |l %ol %l %l % o low Loy

i
|
l . { max. | min. ! max, in, | max, in. in. | mux.
E
\
t
n

Ni steels

503A37 | ; 100
503A42 - 70| 1 70 | 1-00

; 1 Cr steels
530A30 | O 33| 060 | 080 | | — | 0%
-B30A32 O 35| 060! O — — E 090
530A36 : : 60 ; O — 090
530A4C i 0 X - . 1 — ‘ 0-90
: . l D14 9% Cr (17, C) steels i
534A99t ¢ O SURNS 04o| — 120
535A9%1 | 095 L 40 ! 070, ~- 'i ' 120

1
11/2 o7 NMu Mo steels
170 —~ i — | —
170 | — | — | —

I

605A32
605A37

14 % Ni Cr schl
090 | 1-10& 1'5°| 0-50

610A35
1 % Cr Mo steels

100 — | — | 090
100 — ] ‘ 0-90
1
114 % Mn Ni Cr Mo steel
B L r
. 038 | 043 1-2oi 160 ‘i 060 i 0-90 l 040 , 060
|

|
i
|
!

T0BA37
T0BA42

i
|
!

i

j
i
I
]
i
|
t
:
1
|
|
]
1
i

945A40

*Silicon content
The silicon conient of all stecls shall be within the range 0:10% to 0-35%,

Condition of supply. See 1.9,

+ Steels 533A99 and 535A99 ‘ ‘
Maximum hardess. When these steels are supplied in the softencd condition the maximum
hardness shall be 229HB.
Recommiended heat treatment. The recommended Gnal heat treatment for these steels is:

Harden in oil or water from a temperiture of 800-840°C.
Temper &t a suitable lemperature belween 130°C and 180°C.
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3. SPECIFIC REQUIREMENTS FOR ALLOY STEELS SUPPLIED TO
’ HARDENABILITY REQUIREMENTS

Documents
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3.1 TI-IE,PURCH;_\JSE OF STEELS TO HARDE} NABILITY REQUIREMENTS

3.1.1 Infroduction. For stecls covereq by this scction the Jominy end quench
test is used for determining the hardenability. This test is described as Method 1
in BS 4437%. '

3.1.2 Chemical composition. The cumposition ranges for these grades of steel
are wider than the ranges for stecls 1o clemica| composition only. This is to
allow manufacturers with di ffering processes and raw material to meet a common
standard of hafdcnability and thus ensure greater uniformity in response to heat
trealment. The chemical composition limits for stecls supplied to hardenability
requirements are summarized in Tabie i1,

3.1.3 Grainsize. The hardenability bands are related o fine grain steel, If coarse

grain steel is required, limits of hardenability may be agreed between 1he pur-

chaser and the supplicr, o -
Grain size shall be determined in accordance with BS 4490+,

3.1.4 Specifving hardeaability imits, The hatdenubilily data are 1abulated and
are those*vwhich are to be used for specification purposes. For convenience in
estimating the hardness vilues at various locations on the end quench test bar
and for quick comparison of the various grades they are also shown graphically,
Mcthad | (inch) of BS 4437, Rockwell C hardness scale, has been used for
defining the standard ranges of hardenability.
. When specifying hardenability the purchaser shall normally select two points
~ [rom the appropriate hardness table according 1o | to 5 deseribed below, and
shown graphically in Fig. 1, after which selection the remainder of the harden-
ability data for the steel shall not apply.

NOTE. When it is ne.essary to specify more than 2 points on (he Lardenability band (other
than the one sixteenth inch position) a tolerance of 2 poings I RC over any small portion
of either curve is permissible {cxcept al the one sixteenth inch position). This tolerance is
necessary because curves of individual Casts may vary in shape fron the standard banel fimits
and thus deviate slightly at one or more positions along the full length of (e curve,

I. The minimum and maximum distances at which any desired hardness
- value occurs. This is shown as points A-A in Fig. 1 and would be specified, for
example, as J39/4 to Y (16), or : -

2. The minimum and maximum hardness values ut a given distance. This is
shown as points B-B in Fig. 1 and would be specified, for example, as J43 to

54{3 (16). The distance selected on the end quench test bar wiil normally be
chosen to relate 10 the section at the time of heat treatment, or

s

* BS 4437, ' Muthod for the end quench hardenability tes: for sieel Jominy test).
T IS 4490, * Methods for the determination of the austenitic gritin size of steel *.

Do

A S R —
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3. Two maximum hardness values at two desired distances shown as points
C-C in Fig. 1 and would be spccmcd for example, as J50 max./5 (16), J34
max./12 (16), or -

4. Two minimum hardness values at two desired distances shown as points
D-D in Fig. 1 and would be specified, for example, as J35 min. }'5 (16), J‘JI
min./16 {16), or

5. Any mininum hardness plus any maximum hardness.

If required the purchascr may also specify the maximum and minimum
hardness values at the one sixteenth inch position.

The results of hardenability tesung, which shall be carried out in accordance
with BS 4437*, shall be plotted on the appropriate hardenability chart on which
the following information shall also be recorded. :

-

(1) The steel specification.

(2) The cast numbéi'.

(5) The chemical compositioq;

{4) The supplicr. o ‘ ]
:'(S) The grain size (sce BS 44901) L

(6) The pretreatment and austenitizing temperatures.

(7) The test piece diameter if Iess than stindard. o

] . Al £ ‘ - I'EE

t C ' - B
= BS 4437, * Method for the end qucnch hardenability test for stecl (Jommy testy .
T BS 4490, * Methods for the delerminalion of the austenitic grain size of steel .
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Requircment Example

0

A desired hardness value at two Points A=A B B
desired distances J39/4 to U(16)

Minimum and maximum hardness i Points B-13
values at a desired distance " | J43/3 10 54/3(16)

Two maximum hardness values at . Points C-C i
two desired distances © 4 J50 max./5(16)
N ‘ J34 max./12(16)

The minitmum hardness values at ) Points D-D
two desired distances o | 135 miin,/5(16}
i S J21 min.[16(16)

The tabulated hardness values are to be used when ordering.

Fig. 1. Examples illustrating alternate ways of specifying hardenability
requirements.
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TABLE 3. TABLE OF PAGE REFERENCES FOR STEELS SUPPLIED
TO HARDENABILITY REQUIREMENTS

Page
reference

_Typc

5031337
503H42

530H30
530H32
530H36
520H40

 605H32
605H57

GO8H37

640H35

- M0BH3T
7081142

30
31

}l % nickel

1% chromium

}1% % mangancse molybdenum

114 % manganese molybdenum (higher molybdenum)

114 % nickel chromium

}l lX,'chn:»mil.u‘ljt molybdenum
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503H37

1% NICKEL
Chemical composition. The stéel shall contain:

Element ‘ % min. % max.

Carbon L 034 041
Silicon I 010 0-35
Mangancse l 0:65 1.05

Nickel 065 1.05

Condition of supply. See 1.9,

Other rcquiremcnlﬁ

Grain size I 5108

' I’rf:—p;cnlmcnt ‘ 1 880-200°C

Austenitizing: 845°C
temperature

Hardc:1:tl{ilit;’ vatues

s
[y

(5
(o]

=Y
v

=
[=]

(X}
i

Hardness Aockwell C scele (HRC)

L
Q

e —— i D
. G 10 & 1213 14 15 (6. 18 22 o
*Distance from quenched end-sixteenths °‘_‘Ef'. inch
Distance g o[ lizhajalisfie] | l2ol je2] ies

HRE lmex s 14[33]32|as [30[z0/29j28] |28 i 24
!

valuesmin. 4337]30525

J —t e i

The tabulated values of hardness shall be used for specifying the
chaser’s requirements. The graph is for guidance only.

~
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503H42

I 9, NICKEL
Chemical composition. The steel shall contain:

|
W . Element [ % min. %5 Max. 5
i ' . Carbon l 0-39 046
‘ Silicon 010 0:35 i
- Manganese 065 - 105
Nickel Q-65 1-05
Condition of supply. Sce 1.9,
Other requirements
Grain size Slo8
o " Pre-treatment 880-900°C.
I ' ) & ¥
‘ e o Austenitizing " 845°C .
. o temperature & ‘
Hardenability values - ‘ B
! . 4 } 0
. ‘ 65 e ="
R —1— P N "y
. &0/ - -
I Y e |
G5s " e
[:4 —
5 ] e \‘ —_—
&5 ) "
i \ = 1
e b — i Y
U a5~ % N— —
= X )
[T X AN P P —{== |- ‘l
£ 0= > —
4 iy —
= N =
£ a5
. k- % o -
T 30 - —
iy fstagie 1| =
25 o e T
. 20— = ,
o ' 2 3 4 K K213 14 151 .18 20 22 24 26 . 2B 3g- 32 ‘ "
5 Distance Irom quenshed end - sixteenths of gn inch : .
o Distance (1123|4567 8 9 0]uliz[a]is]ie] [ie] Teo| [22] leal 12s] [ee} [ac] [s2 '
i) _— .

HRC [max [62]61 |59[56 53|49 aa]40|37)35|32033] 3221 |30jz0] _[20] 29| (28l [eal le7| le7i |26] [a6
values min. |55[53]48]41|35] 21 |20]2¢]25]24[23]22] 21 [ 21]20 ] [

1

] - - o

The tabulated values of hardness shall be used for specifying the purchaser's®
requirements. The graph is for guidance only. T
o] .
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530H30

1% CHROMIUM
Chemical composition. The steel shall contain:

Element % min. % max,

Carbon . 27 0-33
Silicon 010 035
Mangancse Q50 - 090
Chromium - 080 125

Condition of supply. See 1.9,

Other requirements

" ’ Grain size 5108

o

Pre-treatment 880-900°C .

Austenitizing 875°C
temperature

i\

Hardenability valees

5

Iy
w1

P-3
[»]

w
o

_Hardness Rockwe!l C scale (HRC)

<]

-

i

._i__
1
I3
In

5]
[=]

!

) I e

ERE SV O 0TS d 15 16 18 20 #3 24 26 G 3
. Distance from queached #nd - sixteenths ntan irch

Distance [ 1 [2[3]a]s]6]7 [8]o [ofu alia[iais]ie] li] [20] |22 [24] [28 _130]_ Jan
HRC [mux 53(51 |49]d7 asla2lacl3n[37[3s[as|3ai3433] 32| [36) |1} 130 30 128
velqumin‘ 49 46,4239 JdiJU 26|26 25i23 21120 RE I

e W

"The tabulated vaiues of hardness shall be used for specifyi.rllg the purcllasér’s
requirements. The graph is for guidance only. ‘
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530H32 -

‘ 1% CHROMIUM
Chemical composition. The stcel shall contain:

Element

Carbon
Silicon
Mnngﬂncsc
Chromium

Condition of supply. Sec 1.9,

Other requirements

i
Grain size 5108

Pre-treatment . | 880-900°C

Auslenitizing 875°C
temperalure

Hardenability values

F

65

g

.
e

E-Y
[r]

-y
[=]

Ly
]

Hardness Rockwell C scaie (HRC)

L]
[=]

1
I
t
a5 a7 IC N 1213 141516 1 20 22 24 26

Distance trom quenshed end- sixtecenths of an inch
Distence 11 12]|3{4 |56 [71a ]9 {0 h2afialis|ie 18 20 (22| [24] |26
HRC |mx [57(56155|54|52150(42/45/42|40/39/38(37|3&|35[as; {3a| 33| {32] |3 3l
value s|mir [50]48]45[a1[37]a43i | 29]27| 26| 25| 2a]23]2a] 21 [20)

. i ]

The tabulated values of hardness shall b(. uscd I'or spcufyml, the pu:clnsci‘ s
r\.clulrcmcnts The graph is for. g,mdancc only.
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530H36

1% CHROMIUM
Chemical composilion. The steel shall contain:

Llement % min,

[

Carbon 035 .
Silicon 0-10
Manganese 0-50
Chromium 080

Condition of supply. Scc 1.9,

Other requivements

Grain size 5108

X

Pre-treatinent 880-800°C

Austenitizing 875°C
temperalure

Hardenability values

Haréness Rachwell C scale (HRC)

w

S
.
L

YT 4 a5 16 18 20
sizternths
rteent

Thc tabulated va!ucs of lmrfincss shall be used for spccﬂ'ym_y, the purchascr's
rcqmrcmcnts The gmph s for gundance only. .
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530H40

- o 1 CHROMIUM
Lhcm:cal composmo'l The steel shall .contain:

- Element %‘ min, "‘_’/o max.
Cathon 0-37 . 044 &
Silicon 010 0:35 ‘
Mangancse 0-50 090 » .
T _ Chromium 080 | 125
Condition of supply. Sce 1.9, : : ‘
Other requirements . ' .

Grain size 5wé

. ' . Pre-treatment 830-900°C : '
A Austenitizing - “875°C i
remperature ' l ‘ . IR

Hardenability values

<
L
2

brareress Bochael Loszale (93

: - - i o L N Y
a - ) WA i 27
Lo ) Distance lr:m quenched ﬂml sixreenthy c| én mrh
‘ "y T

o, | Pistence 1 T2} {b'vlmg :o njizhajalishis] lei
HAC [max 6059,5915H l‘t.!s"sa 52]50 4%47[%‘4141 A7 lan A -
B jratues 2,40 4% 42'39137 35‘33‘:12]:'" Iao ze'znizy] ag! lw

The tabulaled values of hardncss shall be used for specilying the purchaser 5
rcquucmcnls. The graph is for guidance only c
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605H32

134 % MANGANESE MOLYBDENUM
Chemical COIHpDS!th[‘I The stecl shall contain:

Element Y% min,

Carbon . 0-29
Silicon 010
Manganese 125
 Molybdeénum 022

Condition ¢f supply. See 1.9,

Ofther requirements

Grain size 5t08

Pre-treatment . 880-900°C

Auslenitizing - BBO°C
temperature

Hardenability values

Hareness Rockwell C scale (HRC)

v
o

o
n

L.
el

s

| 13 1415 14 420 22 26 .
Distdnze from quenched end - snxlccnth'_ of an inch :

Distance g o[l iz]3fahs]is] [} |ao} [22) 2al” ]b’-
3

HRC fmar 571575 5al52]501a9a7|aslas[aalealaz) Tao] 5] |38k F371 5|
#7]57 |87 J R
5

velugsimin 5614, 46! 35|33l32{arjaofav]2alz0la7] [26) Tj2s| 1 zsI hes

The tabulated values of hardness shall be used for spccnfymg the purchaset’s
requirements. The graph is for guidance only,
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P14, MANGANESE MOLYBDENUM

Chemical composition. The steel shall contain:

[lement “oomin. TR {1 AW

Curbon
Silicon
Manganese

Molyhdenum

341
335
175

032

Condition of supply. Sce 1.4.

Other requirements

Girain swe

Pre-treatment

Auntenatizing
temperature

IHardenability values

-

'~

'
3

A

~dress Rockagii Coacale {4AC)

B 2 W 21305 1 1]

Cistange drom quenched eng-sixieenihs of ot inch

T

7Ta e holu izfryfrafisTis | e] Joo!

Tza] Tadl ”
g £

Distance ' {

HRC [mar[selizisa)sejsa 5] ;
, (Pl il el gt e st Sty e Ha feyriutdal Pup

rotoesoln [53152,51 | 9ja71d a3 20363123 24 12:32y30

56155 54153,52) 51 |onlaniaelar] e _;@j
120] j29

L.

SRR

il iz
a b oa b _a ko

603H37

The tabulated values of hardness skall be used for specifying the purchaser’s

requirements. The graph is for guidance only.
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