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Foreword

This edition of BS 1501 : Part 1, prepared under the
direction of the iron and Steel Standards Committee,
has been extensively technically revised and metricated.

It replaces the previous edition of BS 1501 : Part 1,
published in 1964, which will therefore be withdrawn.

All the essential features of the previous edition have been
retained although the format has to some extent been
changed to conform to the now normal style of British
Standards publications. However following representations
from industry to meet its particular needs a ‘data sheet’
presentation for each individual type of steel has been
retained,

Requirements for carbon and carbon manganese steel
plates for pressure purposes are specified. Requirements
for plates in other steel types are specified in separate
Parts of BS 1501 as follows.

B85S 1501 : Part 2, Alloy steels
BS 1501 : Part 3, Corrosion and heat resisting steel

Extensive technical amendments have been made to the
1964 edition and many of these reflect significant
changes in manufacturing procadures for plate and
particularly continuous casting, Steel types and grades
that have been agreed within the [nternational
Organization-for Standardization {ISO) have been
included as far as possible. Howaver some additional
types far which a need has been expressed by industry
have also been included, and those that have not yet - ..
been standardized internationaily have been recognized

- by tha inclusion of additional grades and types. in all
instances, the elevated temperature proof stress vajues
have been.derived by a statistical procedure incorporated
in BS 3920.

A significant feature is that for some steel types and
grades the tensile strength value used for the derivation

Page _“bi;\. S T T
P 32.\1:vpes and grades of steel included in

s

331501 Part‘l : 1980

K Page
B5 1507 : Part 1.: 1964 and
BS 1601 : Part 1 : 1980

33. Permitted dewations in product aooivﬂs .
‘from specified [adle analysis

‘34, Tensile strength used for derivation of

elevated temperature proof stress values
when this is higher than the specified :
mmimum value

. Figures .

; Frgures delered
3; Locatlon of 1mpact test plece

of elevated temperature proof stress values by the above
procedure is higher than the minimum value specified -
for acceptance purposes. Where an’ acceptance tensile
test result is less than the strength value used for the
derivation procedure, mandatory clevated temperature
tensile tests are specified, .

Recognition has been given to the advances in steelmak:ng
processes since the previous edition was published in 1964,

"Users will note, for example, the opportunlty has been

taken to reflect that with modern techniques it is possible
to praduce cleaner steels. Where applications, such as sour

- gas/oil service, require tighter controls on the chemical

composition and steelmaking processes, the standard allows
for discussion between the manufacturer and purchaser to
decide the best combination for the specific applications.
For the fabricator who wishes to specify lower limits on
sulphur and phosphorus, suitable purchaser options are
available.’ .

In preparing this revision particular account has been
taken of the views expressed by the BS1 Technical
Committee dealing with pressure vessels.

The appropriate British Standards for the design and
construction of boilers, pressure vessels etc, should be
consulted for requirements relating to the application

and permissible design stresses for products made to

this standard.

Nearest equivalents for steels in the previous edition of
BS 1501 ; Part 1 are given in 2ppendix A, Al hough in,
some instances a near equivalent cannot be given 1t is
considered that the standard containg a sufficient variety
of steels to cover the range and scope of past and current
appl:oatlon standards for pressure purposes.

The Parts of BS 1801 are of a set of publications for
different steel praduct forms These compnse the,
followmg. :
BS 1501 for platas, ‘
BS 1502 for sections and bars {other than bolung
material};
' BS 1503 for forgings and semi-finished forged
products;

BS 1504 for castings; A

BS 1508 for bars for bolting purpo p;pggu ments

BS 1505 has not been allocarsi! to o s
product,
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British Standard

Steels for fired and unflred pressure vessels plates

Part 1. Specification for carbon and carbon manganese steels

Section one. General requirements

1. Scope

This British Standard specifies requirements for carbon
and carbon manganese stee! plates for fired and unfired
pressure vessels, ‘

Section one specifies the general requirements for these
steels. Section two specifies specific requirements for
testing. "
Provision has been made in section three for specific
requirements for eight steel types most of which have

a series of grades with minimum tensile strengths ranging
from 360 N/mm? 10 490 N/mm? and with minimum
yield strengths up to 345 N/mm?,

Elevated temperature proof stress and stress rupture
values are given in appendices C and D. For certain steel

types, low temperature impact properties down to - -50° c

are also specified.

2. Rriarences

The titles of the standards publications referred to in this
standard are listed on the inside back cover,

3. Designation

The steel shall be designated by the number of this standa‘rd
and the steel type number, 8.9, BS 1501—151, followed by

a number (the grade) representing the minimum tensile
strength. (See table 1.)

The suffix *A’ shall be added to the designation when steel

with specified minimum room temperatirre tensile -
properties only are reqmred bv the purchaser

. The suffix ‘B shall be added to the deslgnatron when steels

with specified room temperature tensile properties and
with characteristic elevated temperature propemes are’.
required by the purchaser, - '
The suffix ‘LT followed by a number representing the -
temperature in degrees cantigrade below zero, at whrch
tests are to be made shall be added to mdlcate the
required impact properties

If impact tests are to be made at 0 C the suffn: ‘wyo’
shall be added.

The suffix ‘RT' shali be added if impact tests are ta be
made at room temperature,

The suffix ‘L’ shall be added to the designation of steels .

223, 224 and 226 immediately following the steel type
number when they are specified with a nickel content of
0.3 % maximum.’ -

The property options for the variotfs types and grades of
steel provided by this standard are shown in table 1.
Examples
{a} BS 1501-161 grade 43CA designates fully killed
carbon steel plate of type 161 and grade 430 having
the tensile properties at room ternperature SpECIfIEd .
in table 19,
(b) BS 1501—164 grade 4008 designates fully kllled
aluminium treated, carbon stee} plates of type 164 -
and grade 400 having thae tensile properties at room .
temperature specnfled in table 21, and characterlmc

Table 1, Property options available for the steel types and grader

Steel Grades Available options

type
Specified room

Specified room impact
temparaturs tensile properties
proparties snd with '
only characteristic
sleveted temparsture
yield strength or
proof stress valuss

tsmperature
tensile propertivs

Not Aavailable
Not available . o

360

360, 400, 430
360, 400, 430
360, 400, 430
360, 400

460, 490

400, 430, 460, 490
460

490

Not available

Not available

Not available

Not available

RT, LTO, LT20 .

RT,LTOQ, LT16, LTD .

RT, LTO, LT20, LT30, LT40, LT50

LT20, LT30, LT50, LTE0
Documents

PPPPLLPBP

LT20, LT30, LT50 _



http://www.avadocuments.com/doc/bs-1501-1-1980
http://www.avadocuments.com/doc/bs-1501-1-1980

U slgvated temperature propertlcs a? specified in;;

appendix C. ‘ o

(c} BS 1501224 grade 4608, LT20 deslgnetes fully .
kilted, aluminium treated carbon manganese steal

plates of type 224 and grade 460 having the tensile
properties at room temperature specified in table 27,
characterlstlc elevated temparature propemes as
specified in appendlx C, and Charpy V-notch impact .
properties at =20° C as spec|f|ed in table 28.

,4 Inforrnatron to be suppllecl by the purchaser

‘4.1 General, The following |nformat|on shall be stated on

the enquiry and order,

(a) The type and grade of steel requlred and |ts
designation (see clausa 3),

{b) Dimensions of plates requlred lsee clause 18).

4.2 Options, There are a number of optlons incorporated
in this British Standard. In the avent that the purchaser .
does not indicate his wish to implement any of these
options, and specify his requiremants at the time of the
enquiry and order {except for 4.2.1 (g}), the manufacturer
shall implement the options as stated in 4.2, 1 422

and 4.2.3,

4.2.1 General options

{a) The manufacturer shall make the steel by the open
hearth, electric or one of the basic oxygen Processes
{see clause 6). )

{b) The manufacturer shall assume that product
analysis is not required (see 7.2). “

{c) The manufacturer shall assume plates to a‘specified
carbon equivalent value are not required (see 7.4).

{d)} The manufacturer shall assunfe there are no special
requirements anc’ supply the plates in the condition
specified in clause 8,

{e) The manufacturer shall not apply controlled
temperatures during and after rolling without agree-
ment with the purchaser {see 8.1).

{f) The manufacturer shall assume there are no special
requirements in respect of surface quality (see 9.1),

{9} Where weld repairs have been agreed, the manufac-
turer shall assure that a sketch showing positions and
dimensions of weld repair is not required (see 9,3),

{h} The manufacturer shall mark the plate by
stamping (see 10.2), -

(i) The manufacturer shalf mark bundled or boxed
plates in accordance with 10.3,

(i) The manufacturer shall assume that the purchaser
or his representative does not wish to visually inspect
the plates, select test samples or witness tests (see
clauses 14 and 19).

{k) The manufacturer shall assume that the suppllj of
plates .: restricted width and Jength tolerances is not
required (see 18.2.2),

(I} The manufacturer shall assume that supply of
plates to the 0.2 % limit of camber is not required
{see 18.3.2),

{m} The manufacturer shall supply plates to the

flatness tolarance requirements in the mill ftnish
{hot levelled) condmon (see 18.4.1).

{n} The manufacturer shall assume that steels with a
maxijmum sulphur cuntent of 0.015 %, 0.010 % or
0.005 % {ladle anal /stsl are not required, -

{o) The manufacturer shall assume that steels with a
‘maximum phosphorus content of 0.025 % ar 0 020 %
“{ladle analysis) 2re not required.’

4,22 Testing options

2320 ‘ g (al The manufacturer shall assume that simulated post
2 gt bast agtment of samples s not requnred

I ‘BST- esn.sum-‘

" {sme 19.4.3).

" (b) The manufacturer shall assume that no alternatwe
. heat treatment of sarnples is required {see 19.4.4).

(c) The manufacturer shaII assume that elevated

. " temperaturn tasts at spemflc tamperatures are "Ot
- required (see 22.2), - Lo :

(d} The manufacturer shail assume that ultrasonlc
—testlng is not raqurred lsee clause 24).

. lel The manufacturer shall assume. that no speclal
. tests are’ requ:red {see clause 25).

{f} The manufacturer shall assurme that a report of the
* -, full heat. treatmant history in the case of re—heat
treatment is not requrred (see 26 4. T

423 Oprron: for spec.-frc sreels The nanufacturer shatl
assume that a report on the test certificate of the nitrogen
content is not required {see 27.4.2, 28.4. 2 29 4.2, 30 4, 2
314.2, 32.42 33.42and3442l

5. General and specrfrc requlrements

The plates shall complv only with the general reguirements
specified in section one, and with the appropriate specific
requirements given in sections two and three, in the
absence of information from the purchaser in respect of
special requirements lsee clauscs 24 and 25). )

.B. Manufacture of the steel

6.1 Steelmalting procass. The steel shall be produced by
the open hearth, electrlc or one of the basic oxygen
processes, Other processes may be used by agreement
between the purchaser and the manufacturer, |f requested,
the manufacturer shall |nform the purchaser of the
steelmaking process used.

6.2 Deoxidation, Deoxidation practice shall be as
defined for the relevant steel grade in sectlon three
for the relevant steel tvpe

7. Chemical composition

7.1 Ladia analysis. The chemical composition of the steg|

shall be determined by ladle analysis and shall comply
with the specific requirements for the relevant material
given in section three, ’

7.2 Product analysis, The purchaser may, if stated on the
order, require analysis of the finished material. The product
analysis shall be determined on the test sample used for
verification of the mechanical properties, or at the option
of the manufacturer, on material taken from the same
lacation as that used for samples for mechanical testing,
The number of samples to be taken for analysis and the
elements to be determined shall be as agreed at the time

of the enguiry and order and'shall be detailed on the order,

The permitted deviations for product analysis are specified
in appendix B and shall be appiicable to the specified .
chemical composition ltm:ts given for the relevant matenal
in section thres. " -

7.3 Casos of disputs. [n cases of dispute the methods for
chemical analysis shall be in accordance wuth Bntlsh
Standard Handbook No. 19,

7.4 Maximum carbon equivalent valua for weldahrllw

7.4,1 if specified on the order and dgreed between the .
manufacturer and the purchaser plates shall be supplied
with a speciflc maximum carbon equivalent value.

These maximum values which are based upon Iadle
analysis are given in table 2 ’

7.4.2 For all steels except ) lpr‘ 223 uﬁﬁ mecnts

equivalent values.are app!i~ail 10 plates up to and ;.
including 63 mm thlck For steel types 223 and 225,

PART*l US - ll:E'-lE:l:‘l DESBEDL c BN
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the valyes given in table 2 apply to Dlates up to and and the manufacturer, in a eontrolled roIIed condmon

including 40 mm thick. {see 8. 1lall L ) .
7.4.3 The carbon equivalent value shall he calculated NOTE. Hat forming at or above narmalizing tﬂmperarum mav '
using the formula: adversely affect the propertiss of plates supplied in the . -
i . . ‘ controlled rolled condition and thus this supply condition
i C+ Mn N Cr+Mo+V .~ Ni+Cu : Is not norrnallv approprlara when hot formmg is envisaged, -
. 6 5 15 o ‘ Lo
i 7.4.4 The values given in table 2 refer to plates for which 9. Surface co“d't'on and soundness ‘
. the test samples are not subject to a simulated post weld '9,1 Surface condltmn. The surface condition of the plates’
% heat treatment. If a simulated post weld heat treatmentis  ghall complv with BS EN 10163 Part 2 Class B, Sub class 2.
i specified,the values for carbon equivalent shall be agreed
o between the purchaser and the manufacturer at the “me Normal:zmg of controlled rolled plates after weld repa|r a
. . of the enquiry and order. is not permitted, unless a retest is carried out which '
. ! ' indicates that the appropriate minimum property
I Table 2, Maximum values of : requirements as specified in secuon three are maintained.- .
carbon equivalent : T NOTE. Any post weld heat treatment of such plates should be '
" agreed between the manufacturer and the purchaser o
Steal | Grads | Maximum carbon - 9.2’ Ramoval of surfaee imperfections,
i |
fype *quivalent valus 2.2.1 Operatlons having the ohject of obscunng surface ‘
%, . imperfections shall not be used T
181 260 0.39 9,2.2 Slight surface 1mperfectrons may be removed by
, 400 0'42 mechanical means provided that after such treatments
: 430 0'45 the plates comply with the requrrements of.18.5.
' 8.2.3 Surface imperfections which cannot be rectified
161 360 0.35 . in accordance with 9.2.2 may, by agreement between
400 0.39 | - the manufacturer and the purchaser or his :epresentatrve
430 0.41 . be rectrfred by grinding or chipping followed by
: weldmg, subject to the followrng conditions,
. 164 360 0.39 () The total area to be repaired shall not exceed 2%
- l 400 041 . of the surface area of that face of the plate. .-~
~ {b) The thickness shall nat be reduced to less than i
223 460 0'4? 80 % of the nomina! thickness after the complete
490 0.4 removal of the defect and before welding ‘
224 400 0.41 ' {c) The welding shall be carried out to a documented
430 0.43 procedure approved by the purchaser or his representa:
460 0.47 tive, and by approved operatives using approved -
490 0.47 electrodes, w
" The welds shall be sound and free from defectsor -
225 460 0.45 ) discontinuities and shalt be filled to an excess thickness
490 0.47 of at least 1.5 mm and then levelled by chiselling
N - and/or grinding to-give the repalred plate a smooth
] 8. Condition of supply of plates - and uniform surface. 3 .
! 8.1 Plates shall be supplied and tested in the conditicn {d) The area repaired and the adlacent plate area shall )
specified for the relevant steel in section three except - be examined by a procedure and at a stage of processing.
in the following circumstances, . agreed between the manufacturer and the purchaser .
{a) It is agreed at the time of the enguiry and order 10 ensure that it is free from defects.”
that the application of controlled temperatures during (e} The repaired plates shal! be given a suitable
and after rolling may take the place of a normalizing heat treatment to minimize the effects of welding
heat treatment. without adversely affecting mechanical properties,
{b) The purchaser intends to hot form and/or Plates in the normalized condition shallbe
normalize the plates after dalivery and it is agreed at re-normalized after weld repair unless otherwise
the time of the enguiry and order that plates which agreed between the purchaser and the manufacturer.
would otherwise be supplied normalized shall be Normalrzmg of controlled rolled plates after weld repair
. supplied in the hot finished condition (see 19.4 " is not permitted, unless a retest is carried out which
regarding heat treatment of test samples), This provision indicates that the appropriate minimum propertv
- is not appticable to steels 223 and 225 which are requirements as specified in section three ara mamtalned
always supplied normalized, but see B,1.1, ‘ . Any post weld heat treatment of such plates shall be as
fc) A specific supply condition for plates of steel - agreed between the manufacturer and the purchaser. . ‘a .
. types 151 and 167 up to 40 mm thick has been agreed 9.3 internal soundness, The plates ‘shall be sound and free .
- batween the purchaser and the manufacturer from such internal defects as mlght preclude thelr use for the
; (see 26.3 and 30.3}. r purpose mtended__ o
A 8.1.1 Steel types 223 and 225 shall be supplied in the - : e Documents

normaiized condition or, if agreed batween the purchaser
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10. Marking

10.1 Each plate as delivered shali be legibly marked with
the following,

{a) Manufacturer’s name or trade mark.

{b) A reference number by.which the plate and the .
manufacturer’s certificate can be related. .

{c} The steel type number and grade number as given
in table 1, {e.g. 164 400A LTZ20%.
10.2 Marking shall be by stamping or, if specified by tha
purchaser, by painting {(see 10.4}. If paint is used,
it shall be commercizlly free from lead, copper,
2inc and tin.
If stamped on the plate, the above particulars shall be
encircled with a paint mark.
Unless the provisions of 10.3 or 10.4 are valid,
the information given in 10,1(a), {b) and {c) sha!l ba
stamped on each plate in such a manner that it can be
read in the principal direction of rolling as indicated in
the following diagram.

Manufacturer Principal
A123 direction
164--400A—~LT20 of ralling

10.3 Alternatively, unless otherwise agreed, for plates

which are bundled or boxed, 1the information given in 10.1

shall be marked on the box or on a tag securely attached
to the bundle or box.

10.4 If painting Is required in preference to stamping, the

orientation of the marking in relation to the direction of
rolling shall be aaread between the purchaser and the
manufacturer at .he time of the enquiry and order.

11. Manufacturer’s certificate

11.1 To be supplied by tha manufacturer, The manufac-
turer of the plates shall supply a certificate stating the
following,

{a) The number of this British Standard.

NOTE, Merking BS 1501 on or in relation to a praduct is a claim
by the manufacturer that tha product has been manufacturad in
accordanca with the requiremants of the standard, The accuracy

of such o claim is th_arnfcre solely the manufacturer’s responsibility.

{b) The steef grade and type numbers, the suffix A or B,
and where appropriate, the suffix indicating the impact

tests carried out (see clause 3).

_ {¢) The ladle analysis in respect of all specified
elements (see 7.1).

{d) The product analysis if required {see 7.2},

{e) Carbon equivalent values calculated from ladie
analysis if requested {(see 7.4).

{f} The heat treatment, if any, given to the plates

{see clause 8) and if agreed, pravious heat treatments
(see 26.4).

{g} If the plate contains any welded areas as indicated
by surface markings on the plate (see 9,3).

(h} The plate reference number and its cast numbar
(see 10.1),

{i) If the plate contains any thinned areas as indicated
by surface markings on the plate {see 18.5.2).

(j) The heat treatment, if any, given to the test
samples {see 19.4).

{k} For plates having specified impact properties,

+BS 1501 Part 1:1980

‘ _ti\e temperature at which the impa('t tests were made,
. and the results obtamed {see clause 23).

(1) The results of the ruom temperature mechamcal
tests (see clause 21).

{m) If elavated temperature tests were made in
accordance with clause 22, the temperature at which
the tests were made and‘the weld or proof strength
values obtatned

{n) The results of anv speclfled ultrasomc exammatlon
(see clause 24). :

(o) The results of any special tests (see clause 25}

11.1.1 The test certificate shall be signed by an appointed
representatwe of the manufacturer

11.2 To be supplied by tha rnerchant. If any steel i is
supplied from a merchant’s stock, the merchant shall
satisfy the purchaser that the numbers and identification
marks on the stesl combined with a manufacturer’s
certificate, confirm that the steel has been tested and
complles with all the tests and requirements of this
standard applicable to the material specified. .,

12. Delivery

No material shall be despatched from the manufactu rer’s
works until it has been tested and has complied w1tr|1I all
the tests and requirements of this standard as applicable
to the material ordered and any additional requirerﬁ%nts
specified in the order. S

13. Defects revealed after delivery .
In the event of any material proving defective during

" subsequent fabrication, such material shall be deemed

not to comply with the requuements of this British
Standard notw:thstandlng any previous certnflcates of
satisfactory testing. The manufacturer shall not be
responsible for any failure to comply with this British
Standard caused by improper treatment after delivery.

14. Inspection

The purchaser or his represe'ltatwe shall have access at
all reasonable timas to those parts of the works engaged

. on the order, and shall be allowed to inspect the

manufacturing process at any stage,

If stated on the enquiry and order, the purchaser shall
be allowed to visually inspect the items produced for
his order, and also to select the test samples in
accordance with clause 19 an;d to wnness the tests,

/ R

15. Testing facilities Al

The manufacturer shall supply the matenal for testing
and shall furnish and prepare the necessary test pieces
and supply labour and appllances for such testing as
may be carried out on his premlses in accordance with
this British Standard, Failing facilities at his own works,
the manufacturer shall arrange for the tests t0 be carried
out elsewhere, :

16. Weldahlllty

- Al types and grades of steel referred to in this Britlsh

Standard are ‘reasonably weldable. Welding requires care
howaever and should be carried out in accordance with

. guidance given in the appropnate Bltlsh Standards

for welding, e.q. BS 51 a5, c u m‘e ntS
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17. Forming operations ' \\
Hot or cold forming opcrations may affect the 1‘\.\‘
properties of the plates, Consultation with the steel
manufacturer is recommended when it is considered

h R
that any resultant property changes may be unacceptable, 6. Table de!etez\f

Normalizing temperatures vary with the chemical

composition. Guidance may be obtained from the . \
iad'e analysis results reported on the test certificate ' L
or fiom the steel manufacturer,

18. Dimensional tolerances

Tolerances for continuous mill products are given in
BS 1449 : Part 1.

Tolerances for plates produced on non-continuous mills
shall comply with BS EN 10028. For thickness class C
tolerances as specified in BS EN 10029 shall apply unless
otherwise specifird at the time of the enquiry and order.’

3. Table deleted

4, Table deleted

‘1. Figure deleted"

§. Table deleted
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2. Figure deleted

7. Table delared’
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- 8. Table deleted’
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'Q. Table deleted
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