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BS 4360 : Part 2 : 1969

Tuis Brifist STANDARD, having becn appr
mittec was published under the authority ©

SBN: 580 05691 O
A complete st of British Standards,
contents of each, will b
may be consulted in many pu
This standard makes reference to

BS 4. Structural sleel seclions.
. Part 1, Hot-rolled sections.
-~ Part 2. Hot-rofled lhollow sections.
BS18. Methods for tensile testing of metals.
~ BS 131. Methods for notched bar tests.
Part 2. The Charpy V-notch impact test.

. BS 1121. Methods for the analysi
BS 1449. Steel plate, sheet and strip.
part 1A, Carbon steel plate an
BS 1639. Methods for bend testing of metals.
BS 1837. Methods for the sampling of iron,
BS 1856, General requiremen
BS 2642. General requiremen
RS 3804, Method for converting
part 1. Carpon and low alloy steels.
+ Steel rivet bars for the manufacture 0

# In course of preparation.
The following BS1 reference
Committee reference 1SE/12 Dra

was prepared, consists of represen
and industrial organizations:

Alloy Steels Association

Board of Trade
British Bolt, Nut, Screw and Rivet Federation

British Cast Tron Rescarch Association
*British Constructional Steelwork Association
Pritish Electrical and Allied Manufactuiers’
: Association
T British Ironfounders’ Association
*British Mechanical Engineering Confederation
*Brilish Railways Board
*Pritish Steel Industry
Coungcit of Iron Producers
Council of Ironfoundry Associations
*Crown Agents for Oversea Governments and
Administrations
Engineering Equipment Users' Association
Federation of Civil Enginecring Contractors
Institute of British Foundrymen
*[nstitute of Iron and Stecl Wire
Manulacturers
Institute of Marine Enginecrs
o *[nstitution of Civil Engineers
A Institution of Mechanical Engineers
S (Automobile Division)

N The organizations marked w
T directly represented on the commitiee ¢
! Electricity Council, the Central Electricity
. Generating Board and the Area Boards of

R England and Wales
3 Greater London Council
N Institution of Municipal Engineers
- London Transport Board
: Ministry of Technology
Ministry of Public Building and Works
Ministry of Transport
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oved by the Iron and
f the Executive Board on 29th August, 1969.

numbering over 5000, fully inde:
¢ found in the British Standards Yearbook, pri
biic libraries and similar institutions.
he following British Standards:

s of iron and stecl.

steel, permanent magnet alloys an

ts for the metal-arc welding of mild steel.
s for the arc welding of carbon manganese steels.

clongation values for steel.

[ structural and gencral engineering fiv

CO-OPERATING ORGANIZATIONS

The Iron and Steel Industry Standards Committee,
tatives rom the following Government depar

ith an asterisk in

atrusted with the preparation 0

T o e TS

Steel Industry' Slandardé Com- .

<ed and with a note of the
ice 20s. The BS Yearbook - '

d coil, rolled by the conlinuous process.

d ferro-alloys.

¢ts.

s relate to the work on this standard:
ft for comment 67/19289

{his British Standard

under whose supervision
{ments and scientific

Institution of Production Engineers
*[nstitution of Structural Engineers
Iron and Steel Board
Tron and Steel Institute
Joint Tron Council s
*Lloyd's Register of Shipping
Ministry of Defence, Army Department
*Ministry of Defence, Navy Department .
*Department of Employment and Productivity
(H.M, Factory Inspectorate)
National Association of Drop Forgers and
Stampers R
*National Physical Laboratory {(Ministry of
Technology) : ' .

il Companies Materials Association 1 [

*Royal Institute of British Architects
Shipbuilders and Repairers National L
Federation S
Society of British Acrospace Companies
Society of Motor Manufacturcrs and

Traders Ltd. : .
*Stainless Stce} Development Association

Steel Castings Research and Trade
Association ‘

the above list, together
{ this British Standard:

National Association of Iron and Steel

Stockholders

National Federation of Building Trade
Employers '

Nortl East Coast Institution of Engineers and
Shipbuilders ‘

Royal Institution of Naval Architects

Tank and Industrial Plant Association

The Welding Institute
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BS 4360 : Part 2 : 1969
BRITISH STANDARD SPECIFICATION FOR :
WELDABLE STRUCTURAL STEELS =

Part 2. Metric units.

FOREWORD

This British Standard was prepared under the authority of the Iron and Stecl Industry Standards Committec. It is a metric
version of BS 4360 : Part 1, which brought together within one specification, requirements for weldable structural steels
similar to, but covering a wider range than, those previously included in BS 15, BS 968, BS 2762 and BS 3706 which were
replaced by BS 4360 : Part 1. ‘ Lt )

Apart from necessary rounding of metric values, there arc no technical differences between this spcciﬁéatidri and BS 4360 :
Part 1. It is intended that these two specifications will exist concurrently until demand for matc.:riallcpmplying with the
imperial units version, i.¢. BS 4360 : Part 1, reduces Lo a level such that it can be withdrawn. ‘ L A e

This British Standard is based on IS0 Recommendation R 630 ¢ Structural steels " and includes four tensile r&ngcs with
several sub-grades in cach tensile range distinguished by increasing stringency of yield stress and notch ductility requirements.

1t does not include grades equivalent to Fe 33 or Fe 37 of 1SO' R 630, since they ar¢ not used in the UK., but the o
standard does include a tensile strength grade whicly'is higher than those included in 180 R 630, because there is evidence R
of a need for such a grade. Also, for certain tensile grades in certain product forms, a sub-grade is included having speeified
jmpact properties at minus 50°C in addition Lo sub-grades cquivalent to those included in ISOR 630.: -« =+ »

The general equivalency between the grades included in {his British Standard and those included in ISOR:630 is tabulated
below. L o

Equivalent ISO R 630 Grade

‘ Fe 33

Fe 37A
Fe 378
Fe 37C
Fe 37D,

Fe 42A
- Fe 42B
Fe 42C
Fe 42D

Fe 44A
Fe 44B
Fe 44C
Fe 44D

50A -
Fo52P
50C . Fel2C-
50D " Fe 52D

55C -
55E — -

The specified impact propertics are for quality control purposes during the manufacture of the steel and the fact that
low temperatures arc used for thesetests does not necessarily imply that the steels described are guaranteed as being completely
satisfactory for use at these temperatures. ‘

The specification includes, for the first time in British Standard spcciﬂcations for structural stecls, requirements for both -
ladle and product analysis for each grade, provision for cerlain of the grades to be supplied against maximum carbon
equivalent values and specified edge camber and flatness tolerances for plates.
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BS 4360 : Part 2 ; 1969

SPECIFICATION

o 1. SCOPE The grades have primary designations based on their

This Britisis Atandard specifics requirements for weldable minimum tensile strenglli in hectobars, ic. 40 etc., and ’

steels for peneral structural and engineering purposes. The each grade hasa series of sub-grades with differing chemical, ;
steels arc cqually suitable for bolted and riveted structures. compasition limits, yicld stress and impact requirements. . -
. . The standard includes requirements for lot-rolfed plates, Minimum yicld stresses up to 45 hbart are SPF‘“ﬁ‘Cd :

. bars and structural stecl scctions to BS 4 Parts | and 2%, together with low temperature impact properties at”

B except for hollow sections formed from plate and subse- temperatures down to minus 50°C. A schedule of the
quently metailic-are welded; these latter scctions are tosts associated with the different grades of steel is sum-

marized in Table 1.

covered only in regard to plate material from which they
are formed.

Provision has been made for four tensile ranges having
minimum tensile strengths of 40, 43, 50 and 55 hbart.

* BS 4, * Structural steel seclions *, Part 1, * Hot-rolled scctions '
Part 2, * Hot-rolled hollow sections ",
t 1 hbar = 107 N/m*.

Particulars relating to rivet bars and rivets manu- - -

factured therefrorm, formerly contained in BS 15, BS 963
and BS 3706, have been omitted from this document and
are now included in BS ... .}. N

1 DS .y * Steel rivet bars for the manufacture of structural and
general engincering rivets *, (In course of preparation.)

TABLE 1. SCHEDULE OF TESTS

Figures in parenthesis make reference to notes

Tensile properiics Charpy V-notch impact test
Chemical® at {emperatare °C 0
Grades composi- Bend )
tion Tensile Yicld | Elongn- | test | } ‘ E :
strength stress tion RTYy O -5 -1 . —~15 20 ~30 . —50-
A® P X - X ® - -— — - — — UL [
B X X % b4 % X 0 — _— — — — — —
40 C b4 X e X * — ® — — _ —_ — —
D X X X ¥ X — — —_ wiM| KB | x D — —
E Bd X X X X _— — —_ —_ —_ % (1 w1 x4
A1® X % — P X —_ — —_— —_ - — — -
A b ® % X * — — — — -— — - —_
43 B X b4 ps X x % () — —_ — — — —_ —
C x b b X X — b — — —_ —_ — —
D b % b ® ® — —_ _— x| xi® | — —
E X X X b ® — — — —_— — (1 % (N % (47)
- 1}
A * X — b X — — — — — —_ — —
B b b X b4 pd — —_— N S — —_ —_ —
50 C ® % ® b4 % — x| WD) = !l - = =
: D X % X bd X - —_ — X (8) — x| x|
. % C % % bl X X — X — — — —_ _"_.‘ —_
7 : E X X % % X — — —_ — —_ %@ x® [ x®

§ RT = Room temperature. In case

of dispute room temperature shall be taken as 20°C.

NOTES

]. % indicates a test requirement.
2. Limits specified for

square bars up to and including 9 mm; bend test only required.

4. Plates only.
5, Sections, flat bars and round and square bars only.

6. Only il specified on the order.
7, Temperature of test to bo sclected.

2. INFORMATION TO BE SUPPLIED
BY THE PURCHASER

The enquiry and order should state:

(1) Details of the product form, dimensions and
quaritity.

(2) The grade of steel (see Tables 6 to 12).

(3) If details of the ladle analysis are required (sc¢ 6.1).

(4) If a product analysis is required (sce 6.2).

individual elements for indle analysis and, il required, product analysis,
3, For Grades 40A and 43Al, tensile properties not specified for plates, seclions and flats, up to an

¢5) If the material is to'bé supplied to 5, maximum‘

carbon equivalent vatue {sec 6.3).

(6) In the case of plates not exceeding 85 mm thick, -

whether they are required hot or cold flattened (see
Clause 13).

(7) In the case of impact tested grades for which

alternative test temperatures are specified, at which of the
temperatures listed the test is to be made (see Clause 0.

(8) Any requirement for additional markings (sce
Clause 33).

5

4 including 6 mm thick or or round and .

Documents
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3. GENERAL

The steel shall comply with the general requirements of
this British Standard and with the specific requirements
applicable to the grde concerned.

4. §¢rELMAKING PROCESS

Unless otherwise required and stated on the order, the
steel may be made by any process excepl that the air, and
mixed air-onygen, botiom-blown basic converter processes
shall not be used, If he desires, the purchaser may, by
agrﬁcmcm with the steelmaker, specify the process to be
used.

4.1 Rimming steel, Rimming steel is not permitted except
in the case of plates and flat bars under 6-5 mm thick in
Grades 40A, 43A1, and 43A.

5, SUPPLY CONDITION

The malerial shall be delivered in the supply condition
stated in Table G, 8 or 11. However, where the supply
condition in Table 6, § or 11 is *as rolled ' the manu-
facturer may normalize the material.

The application of controlled temperatures  during
rolling or alternative heat treatment may take the place of
normalizing provided the specified propertics are obtained.

If controiled rolling or alternative heat {reatments are
to be used, the manufacturer shall inform the purchascr
of the fact at the time of accepting the order and obtain
his agrecment. It alternative heat trealments are used,
details of the heat treatment shall be given on the munu-
facturer’s certificate.

NOTE. The properlics given in ‘Tables 6 Lo 12 refer only 10 material
in the stated condition of supply. Purchasers who intend to re-heat
any of the steels detailed in this specification are advised to discuss
the application and proposcd re-heat treatment of the steel with the
manufacturers.

6. CHEMICAL COMPOSITION

6.1 Ladlc analysis. The chemical composilion of the steel
shall be determined by ladic analysis and shall comply
with the appropriate requirements of Table 6, 8 or 1L
On request, the manufacturer shall supply details of the
Jadlc analysis to the purchaser.

6.2 Product analysis, The purchaser may, if stated on the
order and agreed with the manufacturer, require analysis
of the finished material. In this case, the limits tabulated
for product analysis in Tz bles G, 8 or 11, shall apply. The
product analysis shall be determined on the test sample
used for verification of the mechanical propertics, or at the
option of the manufacturer, from material at the
location shown in Appendix A.

6.3 Maximum carbon equivalent value for weldability. If
agreed between the manufacturer and the purchaser, the
following grades shall be supplied with a carbon cequivalent
value, based on ladle analysis, not exceeding the following:

Maximum
carhon cquivalent

7o
40C 041
40D 0-41
40E 039
43C 041
43D 041
43E 0-39

Grade

BT AR A g o amaese e o e o e

Wavimun
cartuva. gquivedent

4748 47 % for plates, scctions
and flat bars. over
16 mm thick and for
round, square and hexa-
gon bars over 25 mm

© thick)’

50Dy 043

35C 051, .

S5E ] R ;

If material is supplicd to a maximumn carbon equivalent
value, the manulacturer shall have the option 'of using -
other clements not included, in . the : specified chemical
composition provided he complies .with .the. maximum-

carbon equivalent value..

6.4 If a -copper addition is"iép'c‘:ciﬁéd"By‘.l:he‘ﬁhrcﬁas‘ér',":"; \
002 %, shall be added to the pcrmittcd.maximum carbon - 7

equivalent value specified in 6.3.

6.5 The carbon cquivaient value shall be c:lilcﬁl‘at‘cd"ﬁsing :

the formulat:
C.E.=C+T+——-—s-—'_'{"‘ i3

7. WELDA.BILI'I‘\'

Alt grades included in this standard are of. wcldable
quality provided the procedures detailed in BS 18561 arc |
followed for Grades 40 and 43 and those detailed: in’ &
BS 2642§ for Grades 50 and 55. The lutter grade is weld- .
able up to and including 13 mm (34 in) thick without pre-

leat using low hydrogen electrodes.” -, -

8. QUALITY OF FINISHED STEEL

8.1 All finished stecl as despatched from the mill shall,
subject to the provisions of ‘Clauses 9 to 15, be well and

cleanly rolled to the dimensions, sections and weights
specified or required. S

8.2 The material shall be sound and free from such segre-
gation, cracks, laminations or surface flaws .as’might v =
preclude their use for the purpose for which thpy—a{{:.l‘qg

intended. 1 ¥2

8.3 Minor surface defects may be removed by the manu-, -
facturer by grinding provided that the thickness is not -~
reduced locally by more than 4 7 (with a maximum of .
3 mm). Reductions greater than 4 o7 but not exceeding7 %, . *
may be made only with the agreement of the purchaser

or his representative.

8.4 Defects that cannot be corrected by the méthod stated

in 8.3 may, with the agreement of the purchaser or his ., '

representative, be corrected by grinding or, chipping
followed by welding, subject to the following conditions:

(1) after complete removal of the, defect and-before

welding, the thickness shall not have been reduced by more ;

than 20 %, of its nominal dimension;

Mn Cr+ Mo+ V “Ni‘—l'-CL‘:‘_' .

'

* DBy agreement between the manufacturer andihe purchaser, plalés oo

of grade 50D in thicknesses up to and including 40 mm can be

supplied to a maximum carbon cquivalent value of 0-4124, in which

case they shall be designated * 50D1 %

+ This is a simplified version of the Dearden-and O'Neill l'ormﬁla‘-, RS

For Turther information reficmnee may be made to * A guide to the
selection and welding of low alloy structural stecls * by Dearden and
O’Nzill, Institute of Welding transactions, Oct. 1950, L

t BS 1856, * General requirements for the metal-are welding of
mild steel *. : : :

§ BS 2642, * General requirentents for the arc wulding of carbon
manganese steels " S :
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{2) the welding is carried out by an approved procedure,
by competent aperators with approved clecirodes and that
the weld is ground smooth to the correet nominal thickness,
(see BS 1856 or BS 26427 as appropriate);

(3) subsequent to the finish grinding, plates may be
required to be normalized or otherwise heat-treated at the
discretion of the purchascr or his representative.

9, TOLERANCES FOR SECTIONS

The dimensional and weight tolerances for sections shall
comply with the requirements of BS 41.

10. LENGTH AND WIDTH TOLERANCES FOR PLATES
OTHER THAN UNIVERSAL PLATES

The length and width of plates, other than universal
plates, shall be subject to the following tolerances:

10.1 Length tolerances

Specificd lengih Length tolerance

Up to and including 3 m -0
+ 13 mm
Over 3 m up to and including
6m =0
+ 25 mm
Over 6 m —~0
+ 32 mm

10.2 Width tolerances
10.2.1 Up to and including 20 rum thick

Specified widih Widily tolerance

Up to and including 1-8 m -0
- 10 mm
Over 1:8 m -0
+ 13 mm
10.2.2 Over 20 mun thick
Specified widih ~ Widih tolerance
Up to and including I-8 m -0
<-4 13 mm
Ower 1I'8§m -0
: -+ 20 mm

BS 4360 : Part 2 ; 1969,

10.2.3 Continwrons mill products with mifl edges. The width
of continuous mill products supplied with mill edges shall
comply with the requirements of BS 1449, Part TAS.

11. LENGTII AND WIDTH TOLERANCES FOR
UNIVERSAL PLATES '

The length and width of universal plates shall be subject
to the fellowing tolerances: ‘

Length - -0
+350 mm
Width —3mm

7}-3 mm

t2. EDGE CAMBER TOLERANCES FOR m.ATES -
(see Fig. 1) L e
12.1 Plates, other than continuous mill products, shall be' -

subject to the following cdge camber folerances which
shall be applied in addition to the shearing tolerances: - - -

Edge camber )
Length (L) j B
- Up to and including Over 40mm | .
40 mm thick fhick. - .
Up to and including . . o
6m : 9mm 9mm
Over 6 m up to and . L
including 12 m ;e mm . Lmm .
Owrl2muptoand | * . - . o
including 18 m L 2mm. | 1Bmm Lt
Over18 m By arrqngcmcﬁl S : 3

12.2 The cdge camber of continuous ‘mill products shall
comply with the requircments of BS 1449, Part 1AS .

13. FLATNESS TOLERANCES FOR PLATES =

(see Fig. 2) - R
13.1 Tie permissible deviations for flattencd plates shall
not cxceed the appropriate valuc in Table 2'or Table 3. -

" Plan

1 = Width of plate
L = Length of plate.
C = Camber .. -

\. ‘\'

Fig. 1, Camber of plates

+ 3§ 1856, * Genesl requircinenis for the metal-arc welding of
mild steel .

1 BS 2642, * General requirements for the arc welding of carbon
mangancse steels’.

1 BS 4, * Structural steel sections .

§ BS 1449, * Stcel plate sheet and strip”, Parl.1A, * Carbon steel
plate and coil, rolled by the continuous process ’.

R

Nt e { 2T, T

B

Documents



http://www.avadocuments.com/doc/bs-4360-2-1969
http://www.avadocuments.com/doc/bs-4360-2-1969

