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Foreword "

" This Eritish‘r_Standﬁiﬁ was prepared under the direction of

the Iron and Stzel Slandards Committee and is 2 revision
of BS4360: 1972, -

In this revision new grades 50E 50F and 55F, for plates
with enhanced impact properties, have been introduced.
Flat products have been defined to align with European
practices, and dimensional tolerances are introduced to
replace weight rolling margins. The weatheg resistant,
arades have been aligned w;th proprletary steels.

This British Standard is also based on 1SO Recommenda-
tion R 630, "Structural steels’, and includes four tensile
ranges with several grades in each distinguished by
increasing stringency of yield stress and notch ductility
requirements.

Steels equivalent to Fe 33 or Fe 37 of ISO/R 630 are not

included in the standard since they are not used in the UK,

but the standard does include tensile strength grades which

are higher than those included in ISO/R 630 because there

is evidence of a need for such grades. Also, for certain .
product forms, grades are |ncluded having specific impact
properties at -50 °C, and -60 °C in addition to grades
equivalent to those included in ISO/R 630.

The general equwalency between the grades included in
this British Standard and those included in 1SO/R 630,
*Structural Steels', and Euronorm 25, ‘General Structural

L Steels ,is tabulated in the next column.

i

BS 4360 :

ol

1979

Nearest eqmivaleat

Grade MNearest equivalant
. ISO/R 830* grade ‘Eulosodm 25 grade
- Fe 33 Ee 310
— Fe 37A . Fe 360A
- Fe 378 .| Fe 3608
- Fe 37C ‘ Fe 360C
- Fe 37D o Fe 360D
40A - . —
- Fe 42A -
40B Fe 42B - -
~40C Fe 42C -
. 40D Fe 42D -
40E. - -
a3A1 | - -
43A Fe 44A Fe 430A
438 Fe d44B Fe 430B
43C Fe 44C Fe 430C
435D Fe 44D Fe 430D
43E - | -
504 — —
- 0B Fe 52B Fe B10B
- BOC - Fe 52C Fe 510C
'50D1 - Fe 510DD
50D Fe 52D Fe 510D
50E — —
50F - -
B&C — —
55E - -
BoF - " -
WR 50A1 - -
WR 50A - -
WR 50B1 - -
WR 508 — -
WR b0C1 - -
WR 50C - .g - e
WR 50D - -

*Under revision,
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BS 4360 : 1979.

IEritish Standard';Specification for

Weldable;structural s\teels

]

Section ‘one. General

1. Scope b

This British Standard specifies requirements for weldable
steels for general structural and engineering purposes.
The steels are equally suitabte for bolted and riveted
structures. The standard includes requirements for
hot-rolled plates, flat bars, wide flats, universal wide flats
and bars and for structural steel sections complying with
the requirements of BS 4848 : _Part 2 and 4,
and BS 4 : Part 1. However, in the case of hollow sections
formed from plate and subsequently metal arc welded,
this standard covers only the requrrements for the plate
material,

Section one covers the general requlrements for these

steels. Sections two and three specify tolerances and
testing requirements resnectively,

In sections four ?nd five, provision has been made for four
ranges having minimum tensile strengths of 400, 430,
490 and 550 N/mm?, and each has a series of grades with
different chemical composition limits, yield strength and
.impact requrrements Minimum yield strengths up to
450 N/mm are specified together with low temperature
" impact properties at temperatures down to -60 °C.
Section six covers the specific requirements for hollow
sections,

‘ Imsectlon seven, which covers weather resistant weldable
structural steels, provision is made for six grades of high
strength low alloy steels in the form of plates, flat bars,

- wide flats, universal wide flats, sectlons and bars and two

grades in the form of hollow sections.”’

The tests assomated with the dlfferent grades of steels
-are given in table 1. l

' 2. References

The titles of the standards publications referred to in this
standard are hsted on the |n5|de back cover.

3. Deﬂmtrons of flat products L

For the purposes of thls British' Standard the followmg
definitions apply ’

3.1 plate. A’ plate is a flat rolled product the edges being
allowed to deform freely during rolling, supplied in flat -
form, generally square or rectangular but also in any other
shape (circle or other form) accordlng to a design sketch.
" Plates may also be supplied in coil form from a contmuous
- mill. A plate mav be cut from the parent rolled product
" . obtained by rollrng of the i ingot or sem- -finished product,.

R _sheet, bar or slab, Edges along the sides parallel to rolling

may be a§ rolled, sheared, or machine flame cut. Plates are referonce to the purchaser lsee 10 a,

1oy

normally supplred in wrdths of 600 mm and over

3.2 rolled plate. A rolled plate is to be regarded as the
product of one slab. .

3.3 flat bar. A flat bar is a product produced in closed
passes, or by successive face and edging passes, and is
supplied up to and including 150 mm in width.

3.4 wide flat. A wide flat is a product produced in closed
passes, or by successive face and edging passes, and is
supplied over 150 mm in width, ;

3.5 universal wide flat. A universal wide flatis a flat .
product rolled on four faces in a number of passes and

is supplied over 1560 mm up to and including 610 mm
in width.

L

4. General requirements

The steel shall comply with the requirements of thls
British Standard and with the specific provisions
appllcable to the grade concerned

b, Information

b. 1 Information supplied by purchaser The followmg
information shall be supplied by the purchaser at the time
of enquiry and order,

la) Details of the product form, diniensions,
and quankity,

{b) The grace of steel (see rables 16 to 26).

{c) Whether specified lengths or exact lengths are
required for flat bars, wide fiats, universal wide flats
and round and square bars (see clauses 20 to 22},

’ 5.2 Options. Unless the purchaser specifies in the order,
" the manufacturer shall be permltted to |mplemem the

partrcular options referred to'in 5.2, 1 to 5.2 4

: 5 2.1 Genera!

(a} Unless the purchaser specrfles in the ordet, the
manr..fdcturer shall make the steel by any process except

- the air and mixed air- oxygen bottom- blown basie
converter processes {see clause 6). '

{b). Unless the purchaser spec:|f|es in the order, the -
manufacturer shall not report details of the ladle analysis
of elements other than those specified in tables 16, 18
21,23 and 25 {se2 8.1 ana 8. i) :

lcl Unless the purchaser specn’res in the order the
manufacturer shall not supply r roduct analvsls lsee 8.2}.

Ad} Unless the purchaser specifies in the order the
. manufacturer shall not supply mater:al toa maxlmurn
carbon equivalent value (see 8.4). y

[

e} Unless the purchaser specifies in the order tho ] ‘
" manufacturer shall dress Jefects to the 7 % |lm|t w:thoui Y

and 10.4
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{f) Unless the purchaser specifies in the order, the
manufacturer shall repair cefects by welding without
reference to the purchaser {see 10.4 and \0.4.2).

(g} Unless the purchaser specifies in the order, the

manufacturer shall provide no marking additional to that ‘

specified in clause 12, ‘
(h} Unless the purchaser specifies in the order, the

material by the purchaser or hls representatwe is not

reqmred (see clause, 16)

W&

(i} Unless the purchaser specifies in thc ar der the

~ manufacturer shall, in the absence of the purchaser or h|5

representative, selzct the test samples in accordance
with 24,7 (see clauses 16 and 24).

(il Unless the purchaser specifies in the order, the ...

manufacturer shall sssume that visuzl inspection of the

o

manufacturer shall, in the absence of the purchaser or his
representative, carry out the tests (see clause 16}.

Table 1. Schedule of testsO@O®

Circled figures make raference to notes,

Grades Yield

strangth

Charpy V.notch impact test at temperature °C of

4]

20A2 ©
408®
a0¢

40D

40E

X X X X |

43A1@
43A
438
43C
43D

H X X KX |

43E"

50A
508
BOC
50D &
50D
B0E
BOF

XX X X X |

55C
55E
5bF

x X

>

WR504A1
WRS0A
WREOR1
WREOB
WRS0C1
WR50C -

WR500 x@

'NOTES to tabile 1
1. X indicates a test requuemrmt

2. Chemical analyses are req\.lred for all grades. Limits are
specified for individual elements for ladle analysis and,
lor product analysis, a table of permitted deviations is given .
(see table 2). )

-~ 3. Tensile strength ard elong:\tlon tests are required for ali grades
except for grades 40A and 43A1 for plates, flat bars, wide fiats,
universal wide flats, and sections up to and including G mm thick
or for round and square bars up to and inciuding 9 mm,

.. 4, Bend lesting is subject to agreement except for grade 40A and

' 4OB ‘plates required for cold flanging appiications for whlch tests

. shall be carried out (see clause 33 and appendix E).

5. RT = room temperature In case of dlspute room temperature
shalf be taken as 20 °C. - :

6. Only if specified on the arder.

7. Plates only. .

B _Temperature of test to be selected.

a. For all products except plates,
10. For hollow sections only.

1.

Plates and hollow secticns only.

a
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. BS 4360 : 1979

% B.2.2 Tolerances [
{a) Unless the purchaser specifies in the order the™
manufactarer shall not supply plares to restrrcted length

and width tolerances (see 19.2.2). N

{b} Unless the purchaser specifies in the order the
manufacturer shall supply plates to a thickness tolerance
of half the total thickness given in table 8 over and under
the nominal thickness {see 19.3.2),

{c) Uniess the purchaser specifies in the order, the
manufacturer shall not supply plates to the 0.2 % limit of
camber (see 19.4.2).

{(d) Unless the purchaser s;pecifies in the order, the
manufacturer shall supply plates in the mill finish (hot
‘levelled) condition {see 13.5.1).

(e} Unless the purchaser specifies in the order, the
manufacturer shali supply universal wide fiats toa

thickness 1olerance as given in 20,3, 1.

fa} Unless the purchaser specifies in the order, the
_ manufacturer shall supply flat bars to a thickness -
“tolerance as given in table 13 (see 21.4.2).

{h} Unless the purchaser specifies in the order, the
manufaciurer shall supply wide flats to a thickness
tolerance as gwen in 21.5.1. :
{i] Unless the purvhaser specifies in the order the
manufacturer shall supply round of square bars to a,,
tolerance on diameter, or width across the flats, in
aceordance with table 14 {see 22.1).

5 2.3 Testing

e

{a} Unless the purchaser specifies in the order the
manutacturer shall not carry out impact tests on
material tess than 6 mm t‘nick (see 31.4).

(b} Unless the purchaser speclfres in the order, the
'manufecturer 'shall carry out impact tests at the lowest
temperature listed for the grade ordered (see 32.2).

{c) Unless the purchaser specifies in the order, the
manufacturer shall assume that grades 40A and 408 .
plates are not redui.red for cold flanging {see clause 33).
{d} Unless the purchaser specifies in the order, the
rnanufacturer shall assume bend tests are not required
{see clause 33)

5.2.4 Specific requrremenrs

A8} Unless the purchaser specifies in the order, the
manufacturer need not make copper additions (see
.note 4 to table 16, note 4 to table 18 and note 3 to:

table. 21). :

{b) Unless the purchaser speclfres in the order the
manufacturer aees not carry out room temperature 5
impact tests for grades 40B and 438 (see note 4 to table
17 and note 7 to table 19) or for grade 43C hoilow .

- sections at 0 °C (sée note 3 to table 22},

(c}._Unless-the_purchaser.specmaun_tha-mdea—the
menﬁ#aciu rer-shal-supply-uriversa bwide-Hets-tothe
-reqmrements -of-tables 18 and- 19-{see- note—?—te—teb{e
481ﬂ'd‘nu1‘e‘ﬁtrta'b1€‘1‘9)’

' . "

=

(f)- Unlless“the brzrchaser speeifiesz in the r)rder the

=3

6. Steelmaking f.rocess

6.7 Process. Unless otherwise agreed and stated on the
order, the steel may be made by any process except the
air, and mixed air-oxygen, bottocm-blown basic converter ‘
processes. If he desires, the purchaser may, by agreement
with the steelmaker, specify the process to be used.

v e

6.2 Deoxidation. At the rmanufacturer’s aption steel is
normally supplied in the deoxidized zondition as glven
in appendix F, '

6.3 Rimming steel. Unless otherwise agreed rimming steel
rmay be supplied in the case of products under § mm thick ‘
in grades 40A, 43A1 and 43A. Rimming steel shall not A
be supplied in any other cases. ' LT ‘

7. Supply condition

7.1 Normal. The material chall be delivered in the supply
condition stated in tables 16, 18, 21, 23 and 25. However,

where the supply condition in tahles 16,18 or 23 is

‘as-rolled’, or in tables 21 and 25 is ‘hot-finished’,

the manufacturer may normalize the material.

7.2 Alternative heat treatment. The application of ]

" controlled temperatures during rolling, or alfernative

manufacturer shall supply unrversai wide flats in the mill | i
finish (hot strargh*ened) ﬂatnnss condmon (see 20,5, 1)

-determined on the test sample used for verification of the
" mechanical properties, or at the option of the manufacturer,

heat treatment, may take the piace of nermalizing or
quenching and tempering provrded the specified properties
are obtarned

i control!ed rolling or alternative heat treatments ara to

be used, the manufacturer shall inform the purchaser of

the fact at the time of accepting the order and obtain his . "
agreement. ! alternative heat treatments are used, details

of the heat treatment shall be given on the manufacturer’s
certificate, L i

N2TE., The properties given in tables 16 to 26 refer only to material
in‘the specified condition of supply. Purchasers who intend to
re-heat any of the sieels detailed in this specification are advised 1o

discuss the application and proposad re-heat treatment of the steel 3
W|th the manufacturer, See also clause 9. o @ e

8. Chemical eomposition

8.1 Ladle analysis. The chemical composition of the steel i
“shall be determined by ladle analysis and shall comply with
the appropriate requirements of tables 16, 18, 21, . )
23 and 25. The manufacturer shall supply details of this i
ladle analysis to the purchaser. Cs‘.w_ B4, & ‘ . /-,(‘f'

NOTE. Details of elements other than those spec:ﬂed in tables 16 N
18, 21, 23 and 25 may be supphed if agreud at the t'me of the ' o . e

enquiry and arder. ‘ B
8.2 Product analysns The purchaser may, if stated on the
order and agreed with the manufacturer require analysis.
of the finished material. The product analysis shail be

from material at the location.shown in appendix A, o

&
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The permrtted deviations for product analysm are given in
table 2 anc! are applicable to the specified chemicz!

~* composition limits given in tables 16, 18, 21, 23 and 25

as appropriate. The deviaticns do not apply to rimming
stegls,i .

txcept for: -
(a) hoilow sections in grades WR 50C and WR 50D;

{b) grades WR 50A1 and WR BOA in respect of
phosphorus;

{c) all grades in respect of silicon;

the deviations, other than when maxima only are
specitied (in tables 16, 18, 21, 23 and 25}, apply either
above or below the specified Ilmlts of the range, but not .
- both above and below for the same element)from
ditferent sample products from the same cast, When
maxima only are spec:fled ‘thF deviations are pDSItIVe
only. C

.
o

40D

Table 2, Permatted dewatmns in product analyses ..

from specified ladle analysis percentages
Circled figures make reference 1o the note,

Grade % Deviations fram specifiedlladle analysis
c S Mn P Y
404 0.05 - -0+0.05 010  0.010° 0.010
‘408 . 005 -0+0.05 0.10 0010 0.010
40C .- [ 004 -0+0.05 0.10 0010 - 0.010
40D 003" -0+0.05 0.10  0.010 0010
_ 40E 003  -0+0.05 010 0010, 0.010
43A1 005  -040.05 . 0.10 0010 0010
43A 0.05 -0+0.05 ° 010 0010 0010
438 004 -0D+005 0.10 . 0.010 0£.016
©a3c® 004  -0+0.05 0.10 0010 0,010
a3 003  -0+0.05 010 0.010 0.010
43E T 04 -0+0.05 010 0010 .0.010
50A 004 -D40.CH 0.10 0010 0.010
508@® 004 -0+005 0.10 0010 0.010
. 50c®@,. | 004 .0+0.08 0.10 0010 0019
' 50D9 004 -0+0.05° .. 010 0010 0.010
5000 004 -0+005 “ 0.0  0.010 0010
50E 004 -0+0.05 0.16  0.00 0.010
50F 0.04 -040.05 1010 €010 0010,
 55¢0® 004 -0+0.05, - 0.10 001 0010
55c® 0.04  -0+).05 010 0010 0.010
65F 0.04 . -0+0.05 0.10  0.010 0.010
WR S0A1 P 0005
wh soa | | 099 -0 ro.os 9.10 t0u10 0008
WH 5081 b ‘ '
WR eos | | 004 -0+0.05 -, 010 o008 0.005
WR 50C1 PR b
. WR 500 [ 004 -0+0, 05 fll:‘;‘o.rjo, 0.005 0005
WR 500 @ 0.04 -0+0.05 0.10 0005 0.005

_NOTE 1. Fer hollow sections the dewatlon for carban is 0.03 %,

. 8.3 Purchaser’s check analysus The permltted devratlons
for purchaser’s check analysis are glven in table 2 and are
_applicable to the specified chemical composatlon limits
given in tables 16, 18, 21, 2} 3 and 25 as approprlate.
The deviaticns refer to sampllng in accordance with -
BS 1837. Where deviations outside the specified linits
are IndICdIEd the manufacturer shall be gwen the ;j.?a
\,opportunlty of cdnfirminrg the purchaser’s results In the

- event of dlspute compllance wuth the‘standard shall be ‘

BS 4360 : 1973

s
L

decided on the basis of an independent analysis using the-
methods specified in BS Handbook No 19.
2.4 Maximum carbon equwalent value for weldablllty

T agreed between the manufacturer and the purchaser,
the foliowing grades shall be suppliad with a carbon . -
equlvalent value, based-on ladle analysis, not exceedlng
thé ! mammum values given |n table 3. - : \K

Table 3. Maximum carbon equwalent values
Circled figures make reference to notes. -

Grade Maximum carbon | Grade Maximum carbon
|[ ' . | equivalent equivalent
% _ . %
40¢ 0.41 50F 0.39®
0.41 50F 041G
40E V.39 55C 051 ..
43C 0.41 . B5E 0510
430 041 55F 0419@
43E .39 WR 5081 |0.54®
5OC 0.45@ WR 508 |054@
50D 0.41@ WR 50C1 | 0.54® A
500 0.43@ WR50C  {054® )
50E 0.42@ wr 500 | 0.54
" NOTES ) ‘ A

- 0.47 % for plates, tiat Lars, wide flats yniversal w:dp Tlats und sechions |
over 16 mm thick and for round and square bars over 25 mm thick,
2. These values apply to piates up 10 and including 40 mm thick.
Far thicker plates, limitations of carban equivalent are subject to
agreement. . -

3. Not applicable to plates over 63 mm thick. Fer flat bars,
wide flats, universal wide flats and sections over 40 mm thick,
the value is increased to (.45 %.

4. This value applies to plates up to and including 25 mm thick.,

5. This value applies to plates over 25 mm thick up to and
inclucling 40 mrn thick.

6. For plates over 40 mm thlck limitations of carbon eguivalent
are subject to agrzement.

7. When a carbon equwalent maximum of 0.51 % is specnfled for

- plates 1o this gradr: over 20 mm thick, the supply condition may

" be water quenched and tempered.

. ather elerrents not included in the specified chemical

. purchaser at the time of the | mqunry or order,

" 9. Weldability

8. This valiye applies to plates up to and mcludmg 40 mm thick.
9, These values applv to plates up to and including 50 mm thick.
If mater:al is supplied to a mammum carbon’ equuvalent
value, the manufanturer shall have the option of using

compaosiiion prowded he complies with the maxumum
carbon equwa!ent value and provided he informs the

if a copper addition is specuﬁed uy the purchaser,
0.02 % shall be added to the permitted maximum carbon -
equivalent value spemfled above.’

The carbon equwa!ent varue shall be culculated usmg

the formula N .
Cr+Mo 4 V+NH Cu

G .. b 15

C+

All grades included in this British Standard are of

- weldable quality. For.welding techniques to be applied

to these steels reference shall be made to BS 5135.
If weather resnstant steels are to be used unpainted,

. itis advisable to select electrodes to n-b tch the .-
el

. weathering charactenstlcs of the ste

%NOTE If material is supplled tea maxlmum carbon equivalem .
value (CEV), the ladie analysis {see 8.1) shall |nclude detmls of aII
o 1the elnments in the aboua formula A

ocumenfs
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i

+10. Quality of finished steel

10.1 Finished product. All finished steel a: despatched
from the mill shall, subject to the provisions of section
two, be well and cfeanty rolled to the dimensions,
sections and masses specified. ‘

10,2 Dafects. The material shall be sound and free from
such segregation, cracks, laminations or surface flaws as
might preclude its uses for the purpose for which it is
intended. ‘

10.3 Correction of mincr defects. Minor surface defects
may be removed by the manufacturer by grinding,
provided that the thickness is not reduced tocally by
more than 4 % below the minimum otherwise allowed
by 19.3, 20.3, 21.4 and 21.5 of this standard and,

if appropriate, BS 4 : Part 1, 854848 : Part 2 and

BS 4848 : Part 4 (with a maximum removal of 3 mm)
{see’also 10.4). ‘ vy

10.4 Additional procedure. Unless otherwise agreed

at the time of enquiry and order the following additional :

procedure shall apply, ‘

. 10.4.1 When the local reduction in thickness would be

greater. than 4 % or 3 mm, surface defects may be removed
by arinding, providing that the thickness is not reduced
lacaliy by more than 7 % below the minimum otherwise
allowed by 19.3, 20.3, 21.4 and 21.& of this standard and,
if appropriate, BS 4 : Part 1, BS 4848 : Part 2 and

BS 4848 : Part 4.

10.4.2 Surface defects that cannot be corrected as

- stated in 10.4.1 may be removed by the manufacturer

by grinding or ciipping followed by welding®, subject
to the following conditions: ‘
{a) that ajter complete removal of the defect and before
welding, the thickness shall not have been reduced to
~less than B0 % of its nominal dimension ;- g

{b) that the welding is carried out in accordance with
BS 5135 by competent operators with approved
electrodes and that the weld is ground smooth and
flush. with the adjacent surface of the product;

_the manufacturer shall estabiish and follow documented ..

" welding procedures which are appropriate for the
material being welded. .

1. Identification of cast

The manufacturer shall identify the ingots, billets, slabs,
plates, sections, bars, etc., in such a way as to enable all
finished steel to be traced to the cast from which it was
made or, for hollow sections rolled by the continuous’
process, the casts from which they were made.

12. Marking

Each piece or parcel of steel shali be legibly marked with
the manufacturer’s name or trade mark, and with cast -
number or identification marks by which the steel can be
‘traced to the cast or casts from which it was mace. .

In addition, the material shail bé\ tegibly marked with
the special grade identification, if any, required by

appendix D. o _ '

When parcels of materiaj are securely bundted a tab .~
attached to each,bundle and marked as.above will be
sufficient marking. -, ° . Lo

re Co I B . o

L

e

13. Mancfacturer's certificate

13.1 Mill supply. The manufactureq shall supply the
purchaser with a certificate signed by the manufacturer
stating the process of manufacture and giving the steel
grade, iadle analysis and the resilts of each of the
mechanical tests applicable ta the material purchased.
The certificate shall indicate the numbers or identification
marks of the casts to which it applies, corresponding with
the numbers to be found on the material supplied. In the
case of universal beams, columns, bearing piles, and joists
with 5° tapered flanges, the certificate shall indicate
whether the sample for test purposes is taken from the
weh or flange. :

13.2 Merchant supply. !f any stee! is supplied from a
merchant’s stock, the merchant shall satisfy the purchaser
by means of numbers or identification marks on the steel,
combined with a manufacturer’s certificate, that such
stee! has been tested and complies with all the tests and
requirements of this standard applicable to the material

-specified.

v

14." Delivery

* No steel shall be despatched from the manufacturer’s

works until all the tests required have been carried out
and the material found to be in compliance with the
requirements of this British Standard.

16. Defects revealed after delivery

- In the event of any material proving defective during

subsequent fabrication, such material shall be deemead.
not to comply with the requirements of this British
Standard. The manufacturer shall.not be responsible for
any failure 1o comply with the requirements of this British
Standard caused by improper treatment after delivery.

16. iInspection .

The purchaser or his representative shall have access at all ..
reasonable times to those parts of the works engaged on
the order, and shall be at liberty to inspect the
rmanufacturing process at any stage.’

If stated on the enquiry and order, (see 5.2}, he shall be

. allowed to visually inspect the items produced for his :
order, to select the test samples in accordance with 24.1, . { .

and to witness the tests, or any of these,

17. Testing facilities
The manufacturer shall supply the material for testing and
shal! furnish and prepare the necessary test pieces and '
supply labour and appliances for such testing as may be
.narried out on his premises in accordance with this British
Standard. 0t -

18. Mass of steel

" The mésses of plates; wide flats and universal wide flats

shall be calculated on the basis that these steels have a
mass of 7.85 kg per square metre per mitlimetre of
thickness and the masses of flat bars, sections and bars

~-on the basis that these steels have a mass of 0.007 85 kg

" per square millimetre of section per metre run. ‘

N
a A

_*in certain applications, such &s otherwise unwelded components of structuras for which the choice of steel grade with respect 1o noteh
ductility would be determined by the presence or absence of welding or in which permissible stresses are limited by consideratio i'
1 :

fa\tigug.‘ repair by welding may not be sztisfactory or may require special inspectibn after completion,

B ' '

it
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Section two. Specific requirements for tolerances

15. Tolerances for plates

19.1 ' General, The tolerances for plates produced on non-
cuntinuous mllls shall be in accordance with 19.2 to 12.6
inclusive,
. The tolerances for contlnuous mlh products qhall be as
..giveri in BS 14408 : Part 1.

19.2 Length and width tolnrancns for plates

19.2.1 Length and width tolcrances ror plates shall be as
given in tables 4, 5 and 6. "

Table 4. Length tolerances for plates up to and
including 50 mm thlck

Specified lgngth ‘ Length talerance
_mm | mm
Up to and |nclud|ng 3000 -0t
+13 %
Over 3000 up to'and mcludlng 6000 | -0
. +25
Overf000 . - & |0
" - - +32

A
.,l

Table 5. Width tulerances for platec up to and
mclu'ilng 50 mm thick

Spacifiad width Width_2elerances

L ' Up to and l Over 20 mm'up tn
! '  { including | and including 50 mm
20 mm thick o
mm . mm - |mm
Up to and including 1800 | -0 -0
I +10 +13

Qver 1800 . -0 -0

B B4 +13 o

+20
1

T
\

Table 6. Length and width. tolerances for p!atea
aver 50 mm thick

- Spacified thickness - Length ar4d w:dth

tolerance
mm o mm
Over 50 up to and including 100 -0 -
- +22
Over 100 up to and incliiding 200 -0

- |+25

Over 200 up to and including 300 -0
_ | 1430 . - .
Over 300 up to and including 380 -0
R P ‘ . +40

19.2.2 By agreement at the time of ordering, plates may
be supplied machine gas cut or re-sheared to the restricted
length and width tolerances given in table 7.

Table 7. Restricted length and width tolerances

Circled figures make reference tn note.

Length and width .

Specified thickness
E tolerance
mm mm .
Up to and including 40 -0+6@
or -6 +00,
or -3+3®
Over 40 up to and including 100 -0+10
" Qver 107 up 1o and including 150 -0+13 -
Oveil 150 By agreement

‘ 19.3.1 Total thickness tolerances on nominal thickness

"
®

NOTE 1. One of these tolerances shali be specified at the time of ordering,,
19 3 Thickness tclerances for plates

of plates are given in table 8.
19.3.2. At the time of enquiry.and order, the purchaser

. may specify that the toleranice ‘on thickness be wholly

‘over or whoilyunder the nominal thickness. In the
“absence of such specification from the purchaser,

the tolerance shall be half the tetal tolerance given

_ In taklz 8 yver and under the nominal thickness.
19.3.3 Thlckness shall be measured z1'any point more

than 15 mm from tne edges of the plate.

. 19.5 n Edge camber tolerances for plates

" 19.4.1 Edge camber shall be limired so that it shall be .
"possible to inscribe the dimensions of the ordered L .

plate within thy dulwered size. 1

_19.4.2 Additionally, |f agreed at the tlme of 1he enquiry

© 20 mm from the longitudinal edges ar:j a minimum of
100 rm, for hot levelled plates, or 50 mm, for cold .
lavelled plates, from the, transverse edges. 5

E .and order, the edge camber C shown in figuie 1 shalt he

limjted To 0.2 % of the actual length L of the plate.

19.5 F%atness tolerances for, plates “

19.5. 1 Plates are normally supplied in a mill flnished
{hot levelled) flatness condition but, it agreed at the time

- of the enqmrv and order, plates up to 85 mm thu,lr may
.be supphed cold levelled;. ' ; s

R . .

19.5.2 To measure flatness, the Plate, resting under its . o
own weight, shall be placed on'a flat horizontal surface. .~ & ‘ .
Deviations wuth respect to-flatne s “shall be determined’ ' e S

‘by measur:m 1he dlstance between the plate and & stralght- ‘ : i
edge resting on the plate. The straightedge may be placed
in any direction. Only the portion situated hetween two
pomts of contact shall be taken into consideration.

Deviations shall be measured at a peint a minimum of

S

19.5.3 The permissible deviations for f[dttened plates

" shall, not exceed the values given in tahles 9 and 10 for,

the stralghtedge Ianth selected. When distances between ‘-‘ﬁ o
polnts of contact are between 500 mm and 1000 mm, :
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L is the length of plate
C is the edge camber

Figura 1. Edge camber of plates

the parmissible deviation s obtained by 1aking the
distance hetween the points of contact ang calculating
Proportionally from the deviation given for a 1000 mm
straightedge in tables 9 and 10,

18.5.4 For qualities with a specified minimum vield
strength exceeding 360 N/mm? the flatness tolerances for
cold levelied plates shall be increased by 50 %,

19,55 By agreement, at the time of ordering,

more restricted tolerances on flatness may be available,

f /1
19.6 Squareness of plates. The out of square value .
is the orthogonal projection of one transverse edge over o u

one lengitudinal edge (see figure 2). The value of i shall .
notexceed 1 % of the actual width of the plate, ‘ Figure 2. Squareness of plates

[
I
!
[
[
I
I
I
I

¥

. J o U
Table 8. Totai thickness tolerances for plates
All dimnensions are in millimetres,

Specified Width of plate
thickness

Up ta and Qver 2000 Over 2500 Over 3000 Over 3500
including up to and up to and up to and up to and .
2000 including 2500 including 3000 including 3500 ‘includirltg 4000 -

Under 5 0.80 .00 |1.00
5 to under-8 080 - [1.20 1.60 1.60 i
Btounder 125 [1.10 . 130 - 160 1.70 - [1.90
125 to under 25 | 1.19 1.30 1.60 1.70 1.90
25tounderdd 110 ‘149 1.60 1.70 - ,1.90
40tounder80 | 1.20 o l1eo 1.70° 1.90 1210
80tounder 150 (220 ° |2.3p 240 . 2.50 2.50

[}

‘ -NOTE, See 19.3.2 which states that, unless Otherwise specified, the thickness tolerance shai tre half the total .

thickness tolerance given in table 8 over and under the specified thickness,

(IS 1

B " a0
L
{;i’aﬂaﬁﬁmr‘:ﬁ
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Table 9. Flatness tolerances for plates: mill fmlsh {hot sevelled)
All dimensions are in millimetres.

Specified Straight- | Permissible deviations for spoecified widths
thickness ' edge ‘ -
length Less 1500 *n 2000 to 2500 to 2750 1. 3000 to 3250 to 3500
selected { than . less than lass than less than less than less than less than to
1500 2000 2500 2750 3000 3250 3500 4000
3 to iess than 4. 1000 7 8 10 - - - - -
2000 ]4 18 22 - - - - -
4tolessthan6 1000 | 7 . | 7 8 10 f- - - -
3 2000 |14 |16 21 25 |- - - -
6 to less than 8 1000 7 7 2] 8 8 = — -
2000 14 14 16 17 20 — — —
8to less than 10 | 1000 7 7 7 7 | 8 8 g —
2000 13 13 14 15 16 18 20 —
10 to less than 20 | 1000 7 7 7 7 7 8 g8 9
N 2000 12 12 12 13 14 15 17 | 19
20 to less than 50 | 1000 7 7 7 7 7 8 8 9
2000 11 11 12 12 12 13 14 16
. 50 and over | By agreement between the manufacturer and the purchaser.

Table 10. Filatness tolerances for plates: cold levelled
“All dimencions are in mill} metres,

Specified Stri;ight‘ Permissibla deviations for specified widths ‘ h :
thickneass edge
length Less 1500 to 2000 to 2500 to 2750 to 3000 to 3250 to 3500
solected | than less than less than fess than less than - | fess than less than to
1500 2000 2500 2750 3000 3250 3500 4000
3 to less than 4 1000 |3 4 5 - - - _ 1=
‘ 2000 |8 L1 15 - - - — -
“4tolessthan6 1000 |3 4" 4 5 |- . -
2000 |7 11 15 18 - : - — -
Gtolessthan8  [1000 |3 4 |a 4 5 |- |- -
‘2000 |7 g " 112 14 - o -
8 to less than 10 1000 |3 3 3 3 4 4 4 -
2000 |s ‘ 7 -1 8 9, 10 12 16 -~
10 to less than 20 | 1000 . |3 3 |3 3 3 . |a 4 |4
. . o 2000 |6 _ | 6 7 9 9 10 0 . 12
Wtoiessthan B0 |1000. 3 . | 3 3 f3 |3  |av 3 |a
S 12000 6 6 6" 6 6 ‘ 7 . 7 8
Fy ,A.,IBO'ahd over ‘ By agreement between the manufacturer and the purchaser.
;‘ - ‘ 3 -‘-- l: P
’ o\l g520%..0192
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20. Tolerances for universal wide flats
20.1 Length tolerance for universal wide flats

20.1.1 When universal wide flats are specified to be cut
to certain lengths they shall ke cut to a tolerance of
-0 +50 mm.

20.1.2 If lengths are specified to be exact, the universal
wide flats shall be cold séwn or machined to a tolerance
f -0 +6 mm.

20.2 Width tolerance for universal wide flats. The tolerance

on the width cf universal wide flats shall be 1 % on
nominal width but shall not exceed 5 mm. The width
of universal wide flats shall be measured at a distance
not less than 150 mm from the end of the universal wide
ﬂat. >

20.3 Thaickness tolerances for universal wide flats

20.3.1 The tolerance on thickness of universal wide flats
shall be *5 % on nominal thickness, _but shall not be less
than £0.5 mm.

20.3.2 At the time of enquiry and order, the purchaser
may specify that the tolerance on thickness be wholly
over or wholly under the nominal thickness. In the
absence of such specification from the purchaser,

the tolerance shall be as given in 20.3.1.

20.3.3 The thickness of universal wide flats shall be
measured at a distance of not less than 15 mm {rom
the edge.

- 20.4 Edge camber tolerances for universal wide flats.
Edge camber shall be a maximum of 0.25 % of the

“length of the universal wide flat for hot straightened
universal wide flats and 0.125 % of the length of the
universal wide flat for cold straightened universal wide
flats.

20.5 Flatness tolerance for universal wide fiats

20.5.1 Universal wide flats are normally supplied

in mill finish {hot straightened) flatness condition but,
if agreed at the time of the enquiry and order, universal’
wide flats may be supplied cold straightened.

20.5.2 To measure flatness, the universal wide flat,
resting under its own weight, shall be placed on a flat

* horizontal surface. Deviations with respect to flatness ,
shall be measured over the whale length of the universal
flat and shall be determined by measuring the distance
between the universal wide flat and a straightedge which
may be placed in the iongitudinal or transverse directicns.
Only the portion situated between two points of contact
between the straightedge and the universal wide flat shall
be taken into consideration.

20.5.3 The maximum deviation in the transverse direction
shall be 0.3 % of the width of the universal wide flat.

20.5.4 The maximum deviation in the longitudinal
direction, referred to a straightedge length of 1000 mm,
shall be 7 mm for hot straightened universat wide flats,
and 3 rom for cold straightened universal wide flats.

" 20.5.5, For qualities with a specnﬂed minimum vyield
strengtH exceeding 360 N/mm?, the flatness tolerance for =
cold straightened univers aI wide flats shall be |ncrea5ed
by B0 %. o
20.6. 8quareness of ends. For universal wide flats ordered
to exact lengths, the permissible deviation on squareness
u {see figure 3) shall be equal to or less than 1 % of the

, width but shall not exceed 5 mm,

_ Over 35 up to and including 75

- BS 4360 :

20.7 Angular accuracy. The permissible deviation w
for angulor accuracy (see figure 4) shall not exceed the
value given in table 11,

Table 11. Permnsmble dewatlon in angular
accuracy

Nominal thick.ess Parmissible deviation

in angular accuracy

mm S ‘ mm
Up to and including 13 2.0
Over 13 up to and mclud:ng 18 3.0
Cver 18 3.5

\

i

1

1

.,

| ]
i

1

|
w—] o

a is the nominal thickness

Figure 4. Angular accuragy

21. Tolerances for flat bars and wide flats
21,1 Length tolerances for flat bars and wide flats
21.1.1 When flat bars and wide flats are specified to be

cut to certain lengths, they shall he cut +o a tolerance
of -0 +50 mm. ‘ s :

21.1.2 If lengths are specified to be exact, the flat bars
and wide flats shall be cold sawn or machined to a
tolerance of -0 + 8 mm,

© 21.2 Width tolerances for flat bars. The width tolerances

for flat bars shall be as given in table 12.

Table 12. Width tolerances for flat bars

Specified wirdth ~ Width‘tolarance

- mm | mm
Up towand including 35
Over 75 up to and including 100

Over 100 up to and including 125
Over 125 up to and including 150

1979
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21.3 Width tolerances for wide flats. For widths ovor
150 mm up to and including 610 mm, the tolerance
shall be.21 % ori nominal width but shall not exceed
5 mm.

The width of flat bars and wide flats shall be measured
- at a distance not less than 150 mm from the end of the
bar or flat.

21.4 Thickness tolerances for flat bars
21.4.1 The thickness tolerances for {lat bars shall be
as given in table 13.

Table 13. Thickness tolerances for f!a;c bars

 Specified thickness Thickness tolerance

mm - mm
Up to and including 10 0.4
Over 10 up to and including 20 0.5
Over 20 up to and including 40 *0.6
Over 40 up to and including 60 0.8
QOver GO +1.0

21.4.2 At the time of anquiry and order, the purchaser
may specify that the tolerance on thickness be wholly
over ar wholly under the nominal thickness. In the absence
of such specification from the purchaser, the tolerances
shall be as given in table 13.

21,5 Thickness tolerances for wide flats

21.5.1 The tolerance of thickness of wide flats shall be
*5 % on nominal thickness but not less than + 0.5 mm.

21.5.2 At the time of enquiry and order, the purchaser ~
may specify that the tolerance on thickness be whoily
over or wholly under the nominal thickness. In the
absence of such specification from the purchaser,

the tolerance shall be as given in 21.5.1.

21,5.3 The thickness of wide flats shall be measured at
a distance of not less than 15 mm from the cdge.
22. Tolerances for round and square bars
22.1 Size tolerances for round and square bars’

22.1.1 The tolerance on size {diameter in the case of
round bars and width across flats in the case af squiare
bars) shall be as specified.in table 14. Diamete.’ or width
across flats shall be measured at a distance not less than
150 mm from the end of the bars when delivery is made
in lengths and at any point when delivery is made in
specified lengths and exact lengths,

122.1.2 At the time of enquiry ana arder, the purchaser

mav specify that the tolerance on diameter {in the case -
of round bars) or width across the flats {in the case of
square bars) be wholly over or wholly under the nominal
diameter or width across the flats. In the absence of such
specification from the purchaser, the tolerances shall be
as given in table 14. :

22.1.3 The permissible out of section value, measured as
the difference between the maximum and minimum
diameters on the same cross section, for round bars,

and the difference of the distances between parallel faces
on the same cross section, for square bars, shall be as
specified in table 14.

22.2 Length tolerances for round an. ‘quare bars

22.2.1 When bars are specified to be cut to certain lengths,
they shail be cut to a tolerance of + 25 mm. H minimum
lengths are specified, the tolerance shall be -0 +50 mm.

22.2.2 |f lengths are specified to be exact, the bars shall
be cold sawn or machined tc a tolerance of -0 46 mm.

23. Tolerances for sections

The dimensional and weight talerances for sections shall
comply with the requirements of BS 4 ; Part 1 and
BS 4848 : Part 4 as appropriate.

Table.14. Tolerances for round and square bars

Tolerance
on aut of
saction

Size Toleranea on
diametar or
width

Ovar Up'to and

including

mm mm mm.
10 By agreement By agreement
15 0.2 0.3 -
25 0.3 05
35 *0.4 06
50 +0.5 0.8
G5 0.6 0.9
a0 10.7 1.1
+0.9 1.4
11 1.7
2.0 3.0
+2.5 3.8
3.0 4.5
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