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Foreword | S o

vy

This British Standard was prepared under the authority of the Iron and Steel Industry Standards Cornmittce;5
This standard is a revision of BS 4360, Part 2, Metric units. It also supersedes BS 4360, Part 1, Inch unils, . *.

which is now being withdrawn. ' T
The standard brings together, within one specification, requirements for weldable structural steels similar to,

but covering 8 wider range than, those included in the withdrawn standards BS 15, BS 968, BS 2762 and -

BS 3707. ST
In this revision grades have been introduced which have considerably enhanced almoéphéric corrosion ~

resistance compared with that of the other car ‘ ¢
intended for applications requiring durability, minimum maintenance and reduced weight. However, itis
recommended that the steel manufacturer is contacted regarding proposed applications. The user is also referred

pon structural steels dealt with in this standard. These steels arej-j-f

to the British Standard Code of Practice CP 2008, ‘Prolection of iron and steel structures from corrosion’.  *
This British Standard is based on 150 Recommendation R 630, ‘Structural steels’, and includes four tensile

ranges with several sub-grades in each tensile range distinguished by increasing stringency of yield stress and notch

duetility requirements. : C
Grades equivalent to Fe 33 or Fe 37 of 1SO/R 630 are not included in the standard since they are not used in

the UK, but the standard does include a tensile strength grade which is higher than those included in 1SO/R 63@).
because there is evidence of a need for such a grade. Also, for certain tensile grades in certain product forms a: -
sub-grade is included having specified impact properties at minus 50°C in addition to sub-grades equivalent fo *
those included in ISO/R 630. - T
The general cquivaiency between the grades included in this British Standard and those inc}

uded in ISO/R 630
is tabulated below: oo

 Equivalent ISO/R 630 grade

Grade Equivalent ISO/R 630 grade Grade
— Fe 33 50A S —
50B ~- - Fe52B
— Fe 37A 50C . FeS2C
— Fe 378 50D | " Fe52D ¢
— Fe37C ‘ 50D —
—_ Fe 37D . —
55¢C L
40A —_ 55E .
—_ Fe 42A
40B Fe 42B WRS50 —
40C Fe 42C WRS0A1 —
40D Fe 42D WR50A R
40E — WRSOBI L
WRS50B T
43A1 — WR50C —
43A Fe 44A
43B Fe 418
43C Fe d4aC
43D Fe 44D .
43E —

The specified impact propertic
fact that low temperatures are used for these tests does not necessarily imply that the steels described are

guaranteed as being completely satisfactory for use at these temperatures.

s are for quality control purposes during the manufacture of the steel and the
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British Standard Specification for
Weldable structural steels

1. General

1.1 Scope

This British Standard specifies requirements for weldable steels for general structural and engineering purposes. oo @ o @
The steels are equally suitable for bolted and riveted structures. The standard includes requirements for hot-rolled S
plates and bars and for structural steel sections conforming to BS 4848 and BS 4, Parts 1 and 2, except for

. hollow sections formed from plate and subsequently metal-arc welded; these latter sections are covered only in S
regard to plate material from which they are formed. R

In Section 2, provision has been made for four tensile ranges having minimum tensile strengths of 400, 430, :
490, and 550 N/mm?, and cach grade has a serics of sub-grades with dilfering chemical composition limits, yield o b
stress and impact requirements. Minimum yield stresses up to 450 N/mm? are specified together with low L ‘ T ‘
temperature impact properties at temperatures down to minus 50 °C. R i

In Section 3, which covers weather resistant weldable structural steels, provision is made for five grades of high - S .
strength low alloy steels in the form of plates, sections and bars, and one grade in the form of hollow sections.

A schedule of the tests associated with the different grades of steels is summarized in Table 1. ,

Particulars relating to rivet bars and rivets manufactured therefrom, formerly contained in the withdrawn
standards BS 15, BS 968 and BS 3706, have been omitted from this standard and will be included in a British
Standard entitled, ‘Steel rivet bars for the manufacture of structural and general engineering riveis'.

NOTE. The titles of the British Standards referred to in this standard are listed on the inside back cover.

i b N e bk b M2, e B 4 gt

1,2 Information to be supplied by the purchaser

The enquiry and order should state:

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

(2) The grade of steel (see Table | and Tables 6 to 17).

(3) If details of the ladle analysis are required (see 1.6.1).

(4) If a product analysis is required (see 1.6.2).

(5) If the material is to be supplied to a maximum carbon equivalent value (see 1.6.3). .

(6) In the case of plates not exceeding 85 mm thick, whether they are required hot or cold flattened (see
1.13). '

(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 1.30). : o

(8) Any requirement for additional markings (see 1.33).

1.3 General . BERIREIL
The steel shall comply with the general requirements of this British Standard and with the specific requirements o
applicable to the grade concerned.

1.4 Steelmaking process

Unless otherwise required and stated on the order, the steel may be made by any process except that the air, and

mixed air-oxygen, botiom-blown basic converter processes shall not be used. If he desires, the purchaser may, by .

agreement with the steelmaker, specify the process to be used. @ Q,
s |
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14.1 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. T

1.5 Supply condition
The material shall be delivered in the supply condition stated in Tables 6, 8, 11, 13 and 16. However where the
supply condition in Table 6, 8 or 13 is ‘as rolled’, or in Tables 11 and 16 is ‘hot—i‘mshed’ the m(mufacturer may
normalize the material.

The application of controlled temperatures during rolling or alternative heat treatment may take thc pldce of‘
normalizing provided ihe specified properties are obtained. :

if controlled rolling or alternative heat treatments are to be used, the manufacturer shail inform lhe purclmser
of the fact at the time of accepting the order and obtain his agreement. 1 alternative heat treatments arc used
details of the heat treatment shall be given on the manufacturer’s certificate. ‘

NOTE. The propertics given in Tables 6 to 17 refer only to material in the stated condition of supply. Purchasers wllo Intu‘ld m
re-heal any of the stecls detailed in this specification are advised to discuss the application and proposed re-heat trcatmcnl of thc
sicel with the manufacturers. “ :

1.6 Chemical composition

1.6.1 Ladle analysis. The chemical composition of the steel shall be determined by ladle analysis and shall
comply with the appropriate requirements of Tables 6, 8, 11, 13 and 16. On request, the manufacturer shall
supply details of the ladle analysis to the purchaser.

1.6.2 Product analysis. The purchaser may, if stated on the order and agreed with the manufa\.lurer, require

analysis of the finished material. In this case, the limits tabulated for product analysis in Tables 6,8, 11,13 and . - v

16 shall apply. The product analysis shall be determined on the test sample used for verification of the
mechanical properties, or at the option of the manufacturer, from material at the location shown in Appendlx A,
1.6.3 Maximum carbon equivalent value for weldability. If agreed between the manufacturer and the purchaser,
the following grades shall be supplied with a carbon equivalent value, bascd on ladie analysm not exceedmg the
following:

Grade Maximum carbon equivalent

%

40C 0.41
40D 0.41
40E 0.39
43C 041
43D 0.41
43E 0.39
50C 0.45*
505 043
5001 041
55C 0.51
55Et 0.51

* (0,47% for plates, sections and fiat bars over 16 mm thick and for round, square and hexagon bars over 25 mm thick.
+ When a carbon equivalent maximum of 0.51 % is specified for plates Lo this grade over 20 mm thick, the supply condition will
normally be water quenched and 1empered. ‘

If material is supplied to a maximum cerbon equivalent value, the manufacturer shall have the option of using
other elements not included in the specified chemical composition provided he complies with the maximum
carbon equivalent value and provided he informs the purchaser at the time of the enquiry or order.

{f a copper addition is specified by the purchaser, 0.02 % shall be added to the permitted maximum carbon
equivalent value specified above.

The carbon equivalent value shall be calculated using the formula:
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M +Mo+V Ni+Cu *
C.E.=C+——2 + Cr + Mo + Ni + Cu
6 5 15

1.7 Weldability B o AR
1.7.1 All grades included in Section 2 are of weldable quality provided the prdcedﬂrcs detailed in BS"_]SS'GIz}ife' o
followed for Grades 40 and 43 and those detailed in BS 2642 for Grades 50 and 53. The latter grade is weldable : R

up to and including 13 mm thick without preheat using low hydrogen electrodes. s ERERE NEE : IR ;
1.7.2  Although all grades in Section 3 are of weldable quality provided the procedures detailed in BS 2642 are .
followed, procedural trials are recommended, particularly in the case of materials over 12.5 mm thick in grade

WR 50A1 in view of the high phosphorus content. Where the stezl is to be used unpainted, selection of electrodes

may be desirable to aid colour matching after weathering. SR ‘ '

1.8 Quality of finished steel P .
1.8.1 All finished stee! as despatched from the mill shall, subject to the provisions of 1.9 10 1.15', be well and
cleanly rolled to the dimensions, sections and weights specified or required, I Ty .
1.8.2 The material shall be sound and free from such segregation, cracks, Jaminations or surface flaws as might
preclude its use for the purpose for which it is intended. , PO Lo ‘
.83 Minor surface defects may be removed by the manufacturer by grinding provided that the thickness is not
reduced locally by more than 4 % below the minimum otherwise allowed by the rclevant'speciﬁca;ipxli(\‘yilh,a’
naximum removal of 3 mm). Reductions greater than 4 %, but not exceeding 7 %, may be made only with the
agreement of the purchaser or his representative, ’ R o
1.8.4 Defecls that cannot be carrected by the method stated in 1.8.3 may, with the agreement of the purchaser
o his representative, be corrected by grinding or chipping followed by welding, subject to the following. "
conditions: A
(1) after complete removal of the defect and before welding, the thickness shall not have been reduced by -
morte than 20 % of its nominal dimension; ‘ S
(2) the welding is carried out by an approved procedure, by compeltent operators with approved electrodes.
and that the weld is ground smooth to the correct nominal thickness, (see BS 1856 or BS 2642 as appropriate);
(3) subsequent to the finish grinding, plates may be required to be normalized or otherwise heat-treated at the
discretion of the purchaser or his representative. Lo

1.9 Tolerances for sections oSS
The dimensional and weight tolerances for sections shall comply with the requirements of BS 4 or BS 4848~
as appropriate. S A

1.10 Length and width tolerances for plates other than universal pla;eé B

The length and width of plates, other than universal plates, shall be subject ;6 the fqlldwing’ tuléiéhéé#_:
1.10.1 Length tolerances : T

Specified length Length tolerance
Up to and including 3 m

Over 3 m up to and including 6m

QOver 6 m

* This is a simplified version of the Dearden and O°Neill formula. For further information reference may be made to ‘A guide lo
{he sclection and welding of low alloy structural steels’ by Dearden and O'Neill, Institute of Welding transactions, Oct. 1940,
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1.10.2 Width tolerances

1.10.2.1  Up to and including 20 mm thick

Specified width Width tolerance
Up to and including 1.8 m

Over1.8m

1.10.2.2 Over 20 mm thick
Specified width

‘-_‘:_-u_’l.;i__*;.___’ [ — ......_.... it e

Up to and including 1.8 m
Over 1.8 m

1.10.2.3 Continuous mill products with mill edges. The width of continuous mill produets supplied with mill
edges shall comply with the requirements of BS 1449, Part I,

1.11 Length and width tolerances for universal plates
The length and width of universal plates shall be subject to the following tolerances:
Length -0

+ 50 mm

Width —3 mm
+ 3 mm

1.12 Edge camber tolerances for plates. (See Fig. 1}

1.12.1 Plates, other than continuous mill products, shall be subject to the following edge camber tolerances
which shall be applied in addition to the shearing tolerances:

Length (L) Edge camber {C)

Up to and including 40 mm thick Over 40 mm thick

Up to and including 6 m 9 mm 9 mm
Over 6 m up to and including 12m 16 mm 13 mm
Over 12 mup to and including 18 m 22 mm 16 mm
Cver 18 m By arrangement

Width of plate -
Length of plate |
Camber

Fig. 1. Camber of plades
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1.12.2 The edge camber of conlinuous mill products shall comply with the réquircments of BS 1449, Part 1.

1.13 Flatness tolerances for plates. (See Fig. 2}

W = Width of platc | L
L = Length of plate
F == Deviation from {latness

i

¢

1
F
4

Fig. 2. Flatness of plate

1.13.1 The permissible deviations for flattened plates shall not exceed the appropriale value in Table 2 or

Table 3.

% 1.13.2 ‘The permissible deviations of a plate when laid on a flat surface shall not exceed the tabular amount for
the specilicd widths in plates up to 3.5 m long or in any 3.5 m of longer plates. :
1.13.3 The deviation from flatness over the full length of plates longer than 35m, and not exccedmg 11.0 m
shall not exceed the tabular amount for the specified width. :
1.13,4 The deviation from flatness over the full length of plates exceeding 11.0 m shall not exceed 1/& tlmes lhe
tabular amount {or the specified width. S
i.13.5 For qualities with a specified minimum yield stress exceeding 340 N,v'mm the flatness lolcrances for culd
levelled or flattened plates specified in Table 3 shall be increased by 50 %. ‘

L e

1.14 Weight rolling margins for plates .
If the specified weight is not stated to be either a maximum or a minimum, the rolling margm shall be half‘ the
total rolling margin given in Table 4 over and under the specified weight. :
IT a minimum weight is specified, the rolling margin shall be wholly over such specified weijght and 1f a
maxinum weight is specified, the rolling margin shall be wholly under such specified welght In both cases, the
rolling margin shall not exceed the total rolling margin as shown in Table 4. The rolling margin shall be
ascertained separately for each thickness range shown in Table 4. ‘

1.15 Tolerances for flat, round and square bars
@ 1.15.1 Dimensions
1.15.1.1 ‘Specified’ lengths. When the steel in the form of bars is specifi ied 10 be cut to cerlam Iengths it shali
be cut to a lolerance of £ 25 mum. If minimum lengths are specified, the tolerance shall be — 0 + 50 mm.,
1.15.1.2 ‘Exact’lengths. If lengths are specified to be ‘exact’, the bars shall be cold sawn or machmed to a
‘ tolerance of £ 3 mm .
- 1.15.2 Weights—rolling margins. If the specified weight is not sl.ned to be either a maximum or 2 minimum, the

; rolling margin shall be as shown in Table 5.

| If 2 minimum weight is specified the rolling margin shall be wholly over such specified weight and lf a

j maximum weiglt is specified the rolling margin shall be wholly under such specified weight. In both cases the,
| rolling margin shall not exceed the total rolling margin as shown in Table 5. The rolling margin shallbe
ascerlained separalely for each size range shown in Table 5.
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