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Foreword 
This Brjti~h Standard has been pre~ared tirideithe direction 
of the .Pressure Vessel Standards Committ.ee. I_t is a new 
edition· of the 1982 version and iilcorporates all technical 
changes up to and including Amendment Noi3 (April 1984) 
associated with that ,·ersion. The proposals in ISO/DIS 2694 
.•Pressure vessels\ drafted by Technical Commitiee 11._ofthe 
International Organization for Standa~dization (I.SO), have 
been taken into account where considered appropriate. 
NOTE. Some Or the figures in this standard have been tak_en frOm 
ISO/DIS 2694 and employ the commil: as the decimal marker, 
normal BSI practice is to use the full poin~. 

BS 5500, which covers pressure vessels manufactured from 
carbon, ferritic alloy and austenitic steels, and from 
aluminium, replaced the following standards: 

BS 1500 Fusion w~:lded pressure vessels for general purposes 
Pan I Carbon and low alloy steels · C, 
Part 3 Aluminium 

BS ·I 515 Fusi~n welded pressure vesset, for_ use in the 
chemical, petroleum ~nd allied in,fostries 
Part I Carbcirl and ferriti.c alloy.steels 
Part 2 Austenitic stainlih.'s steel:,., 

- N 
The previous editions stated the intention of integrating into 
one British Standard the requirements for de;i8n. 
manufacture. testing and inspection of fusion ~elded 
pressure vessels,,lt is still intended to keep under review the 
question of publishing"appropriate supplements covering 
other types of pressure vessels, for Some of which separate 
British Stanciards currently Cxist. _,In the meantirnC, by 
agreement between the part_ics concerned, this standard may r 

be used where applicable in place of other British Standards. 
Jfthere i~ ·sufficient demand f~orn industry, the staridard will 
also be ex.tended to ~over other non-ferro~s materials. 

The format adopted to facilitate amendments to the text and 
the incorporation of supplements cO·vering oth.cr types of 
vessels and materials in the previous editions, has been 
retained. 

The requirements of this standard vary consid1rably 
depending upon the thickllCss and type of material· to be, 
used. When this combination ·is· such •:as wil'i' permit 
satisfactory fabrication by relatively straightforward 
processes, spot non-destructive testing is 'Permitted without 
any penalty in design thickness: in cenai_n :,~tses visual 
inspection only is permitted with ar1 appropri'ilte 1)enalty on 
design thickness. · 

0 . ~ 

·The strengths that may be .assumed foi- design purposes of 
materials CovcrCd by .,clJrrent British Standards are 
individually specified in ·table 2.3. The concept of design 
strength tables, as used in BS 1500, has~ been reintroduced 
beca~-~ of the difficulty of specify_ing in any othep'{v),j 

. 1~ 
. I:] 

' ,. 
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" 

appropriate design strengths for materials and product forms C 

covrred by a variety of standard sPecifications which, have · ....,_, ~, .,, . ' . 
been revised to line up with relevJnt ISO material standards; 
Appropriate modifications to the tables and to appendix K 
are incorporated, these being concerned with the cqverage of 
the types and ranges of material in the revised \;fandards 
rather than with· s;gnifi.C3.nt changes to the presently 
permitted sirength levels. which, except in the creeP ran&e,· 
are geilerally consistent with those permitted by BS 1515.; 

';' . I, , , ,: , , _) . , , '' , • ·. , . 

'A signifii:ant dei:,arture: from pressure:.vcsscl standards prior 
to _BS 5500 is that' design strengths in the cieep range arc 
given for a range of design lifetimes that inay be extended, on 
exj,iry, on the basis Ofperiodic':'fit~'esS-fDl"-contirllled-servi<:e · 
re~ie~s· ~.ased ·on. irlspection:_,-i1ijdfC~~sidcratio~ of actual'"· 
load-temperature history. This/ approach recognizes the · 
limitations i:'.herent in any simple design· method for vessels 
op_eraii~g in the ~reep range and_ a_lso

1 

provides a flexible b3s_is ,_.·_:-:.-_., 
that 'rri'1)':b_e u_~ed_:in cases ~he_re. the design strength va_lu_e5.'_f ·.­
which' have bcen''derived from' iso data, are significantlY . 
different from those11sed with success in the past. . ... 
Specific re'luiibril:ru{_rOr t_h~l-rc~ie~s are not given in ,tHs_ .. 
standard because0t!iey requireidevelopment and will bei 
covered by other standards; publications for the periodic 1 

inspection ofprCsSurc.vesSels. ':·' ,, [,' 

R.ecommeri'ctai°ions C~·\:efing:···: a;pects requir_~ng f urth~f. '. ,.· 
,, consideratiOn .: in particular., _'cases:. are given in the.~: 
~ appendi~es/The British Standards l_n_~t-itlltion will be please'd '? 
to rec_e'ivC( c_onstructive propo~·ls . based on· expCriencc or ~, 
research that may lead to improvements in these appendices. C 

As:·with·_Yihe previous -~ditions, it is int~rided_Jo k~~; this ,,_, 
staildard '. up to date by the_ issue from tilllC. to •'time of 
replacement pagt'!s;_ or additional pages where rjecess3ry:· 
Each replacement or added .page wiUr.arry an issue number 
(with date)" indicating ilS .-.:'f'Clation~hiP· to the Original 
standard. the pages of which are marked 'Issue I'. For 
example, ,:·\0-

·:~ 
Issue I will indicate,an original page or one that has been_ 
added to the ,frigina·I standard and has not been am~ndcd· 
since insertion; 

Issue 2 will :indicate a first re'~ision of either an original 
page oi"an added page; . f 

. ,;:.•: ' .,- ,-. ' 
Issue 3 will indicate:eit_her an. original page revised for_ the 
seCond time since p~bli_Cation or an added page-reVfS_C,d·f~'i:-,, .c'>'· 

the second time since in~Cnion. - ·\'.:~ '· .. ':/',i-·', '\,, ,, 
,. : ~;' , !1 <' ':"•",,• 

Side-lining on replacC·inent-pagcs will indicate th.iC::_h3n£eS ''.,: 
, 9ftc~hnical or refcr~ncC significilncc have been ~??e h~.:th.it 
point. '~~-} ' 

r <',-; ti' 
'·: 

0 

" 
0 

C 

0 

• 0 
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British Standard Specification for 
G 

Unfired fusion welded pressure vessels I 
c, 

Section one. General 
I.I Scope 0 

This British Standard spe~ifies requirements for the design, 
construction, inspection, testing and certification of unfired 
fusion weldectoressure vessels. The materials of construction 
arc defined in\ection two. The term ·pressi.Ire vessel" as used 
in this standard_ includes branches . up to the. point of 
conncction,to the ·connecting pii,ing b)' bolting. s~rewing or 
welding, afld Suppons, _. brackCts or oLher attachrnCnts 
directly welded to the pressure containing shell. 
ThiS.standard appljcs only to pressure vessels manuf3cturcd 
under the survey of a competent engineering Inspection 
Authority or Organization. The intent of ihis requirement 
may be regarde'd as satisfied where inspection is carried out 
by com.pctcnt personnel ofa SC"-parate engineering inspection 
dcpanment maintained by 'ihe purchaser of the vessel. An 
inspf!ction department maintained by the manufacturer does 
not satisfy this requirement exce·pt: 

(a) that specific responsibilities may be delegated at the 
discrcti~n or the Inspecting Authority or Organization; or 
(b) in the case of vessels for the manufa'cturCr's own use 
and not for re-sale. 

The vessels covered by this standard shall.be made only~ 
the manufacturers who can satisfy the, lnsPecting Authority _ 
_or Organization that they arc coffipetent and suil3bly 
-equipped to rulfil the_ appropriate requirements of this 
standard. (See also aSlCriskcd footnote.) 

~ • ,· \), C 

This standard docs not cover the following. 
(a) Storage tanks dcsigficd for the stofagc ofliq'iiids at near 
atmospheric 'pressures. i.e. where the pressure additional 
to that due to the ,hydrostatic head does not exceed 
140 mbarf above or 6 mb:ar below atmospheric/pressure 
in accordance with such standards as BS 799~.:ss 2594. 
BS 26S4. BS 4 741. BS S387. 

(e) Vessels for specific applications which are covered 'by/ 
standards listed in the BS! Catalogue. , , , -

Ma~ufacturing techniques of glassed steel vesSels ma;; 
require special design considerations subject to the limits 
imposed by the method of construction and which should 
have' the agreement of the tlispectingAuthority. 

L2 Interpretation c 

If any ambiguity be found or' doubt arise as to the meaning or 
etTC'ct of any part of this standard or as to·whether anything 
ought to :-be done or omitted to be done in order 1ha·t: this 
standard should be complied with ,in full, the question_ shall 
be referred to , the Pressure Vessels Technical Committee 
{PYE/I) __ of the British Standarps Institution, whose 
inrerpretati0n of the requiremCnts o'r this. standard Upon the 
matter at issue shall be"·given free of charge and shall be-fin~L 
and conclusive: Panics adopting this -standard ror" the_'· 

, purposes or any contract ' shall be deemed to adopt this" 
provision unlCSs thc-y ex·pressly excl_ude it o;r else import ~n ., 

·, arbitration provision· in· timns extending to interpretation of 
this standard. However, this provision is _limited to questions 
of interpretation and does not confer upon the committee 
any po_wer', duty or authority 

7
to adjudicate upon the 

contractual rights or duties of ariy_ person under a contract 
except in so rar as they may necessarily be affected by the 
inter'pretation arrived at by the commiuee:-

:1 ., '. " 

Findings or rulings Of the commiuee--upon alL.enquirieS~ 
includiug mattqs 9f iriterpretation. which arc of sufficienC 
importance that both ·enquiries and replies be made public as 
soon as possible will qe publiShed in an enquiry-reply form 
ror inclusion:'in the BS 5500 ring binder as Enquiry Cases. 
Their availability will be notified in BS! Ne11·;-. -
After taking into account any. public com[!!ent thereon. 
Enquiry Cases may be incorporated. as appropriate, into the 
standard as ariiendments which will form pan of the next 
convenient annual uPdating. ·.1. ' 

'- .. ,::::-~,, 

1.3 References 
Low pressure, 3bov'C ground storage tanks which have a 
single vci-tical axis cifrcvolution designed for the storag~ of 
liquids at a pressure not exceeding I bart. The titles of the publications referred to in this standard are 
(b) Vcss~ls in which the.~i_resses calculated in acc~rdance !/ list_~_()~ the last pa{ie. · ~-
wilh thc·cquations"givcn in section thre'c of this standard ·'<• 
are less thal'l-_10 % of the design stress permiited by section I .4 Definitions 

C 

three. , For the purposes of this British Standard the following 
" dcfinitions'apply. \~1 

1.4.1 purchaser. Tli~ orJ~-ization or individual who buys=. 
(d) Tninspol"t \'cssclS. i.e. :vessels used for tranSi,ort or the finished pressur~ vessel: for its O\A.'n uSe or as an agent for 
contents urldcr pressure. ' · - t~c owner. ~ · · 

(c) Strip wound compound or other special designs of 
vessels whish may bea'ppropriate for vefy high pressures. 

' ' :, ', :,( '• _.}) - . ' 

• A national scheme 10 provide assumncc that vCSSCls arc manuritclu~'d. irl confonnity with 1his Briiish Standard wilhout the, n~ity for a 
purchaser specifically to commis.sion the compclcnt lnspcction . .Authoriiy_c is operated by the PrcssurclVessels Quality Assurance Board under 
the aegis of the Institution of Mechanical Engineers. Manufactu.:Crs hOlding a valid PVQAB Ccii.ificate of Authorization rela1ing to the 
manufacture of pressure vessels to the rclc'vant construction categories defined in this standard rriay a_lso be''decmed to be competent and ; 
suitably equipped for this purpose. · .- ,:- · G ,,r_.1 · -

t I mbar== !02 Nim?== 100 Pa. ·., .-
1 bar == !05 Nlm2:0.I N/mm2= 100\Pa. /}

1

' :; /1- c~ 
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1.4.2 manufacturer. The organization which designs, the vessel is inc:luded in the design specification and for 
constructs and tests the pressure vessel in 'accordance with ._, ensuring that all construction and testing fs carried out in,. 
the purchaser's specification. By agreem~nt, the design · compliance with., the requirements o( this standard. The 
function may b~. carried out by the purc_haser or his agent.' manur.i!:ta}er sh3II _3tso·be ,,responsible fo(ihe aC:cur3cy of 
independeiltly_}J;Qm the organization which constructs and any information hC prc;lyides to the purchaser for inclusion in 
tests the vessef (s·ee LS). •· .. the design specification: '· . . 

1.4.3 Inspecting Authorit)·. The body or association which The manufact~rer ~~-Y ·subcontract specific ac.tiviti~s 1~·. 
checks that the design~ materials and construction~-':omply other --~rganizations provided it satisfies, the InsJ)ecting 
with the requirements oflhisstandard. Authority under the general provisions of 1;1 that it is 
1.4.4 Regulating 'Authority. The authority in the country of, competent to ensure by appropriate control or surveillani:e 
installation

1
~hich.is legally charged with the enforcement of" of its subcontractors that all relevant requirements Or the 

the requirements ofthe_law and regulations of that country standard_are"met. ' . . 
r~lating to pressure ves~Cls. The organization which discharges the manufactu:~~r·s 1. 

1.5 Responsibilities 
,1.5.1 Responsibilities of the purchaser. The purchaser shall 
be responsible for furnishing the n:ianufacturer •with the' 
following informal.ion:_. 

(a) a specification of the normal working conditions oi"the 
vessel, together with details of any transient a_nd/or 
adverse conditions in which the vessel ·iS required to 
operate and any spcciai <:t~gulations for in-service. 
inspcclion. 

, ' , I , 

Where a purchaser_ elects to perform the design function 
for the vessel, the design specification furnished by the 
purchaser shall contain all the information (whether 
provided by the purchaser or by the manufacturer) which 
the manufacturer would ot,hcrwise be required by 4.1.1 to 
submit before commencing manufacture. The purchaser 
shall be responsible for. the completeness of the design 
specification and for ensuring that all the informatio_n 
contained i~ it, or agreed modifications to i"t, C'Ompl}' with 
the requirements cfthis standard. The purchaser shall also 
be responsible for the accul':!cy or all design calculations 
associated wit_h thC preparation of the design specification: 

(b) th~ name_· of tile l~specting Authority' to be 
commissiqned :by the. purchaser (see .asterisked footnote 
to I.I); 

(c) any additional requirements not given in this standard: 

(d) anf special statutory or other, regula~ions with which 
the finishcd°·vcssel is icquired to co-mply; 

'(c) the name of the Rcgulating,Authorily (if anyi. 
( ~. ', 

Where the Inspecting Authority is nominated by the 
purchaser. the purchaser shall be responsible.for ensuring 
that any information which the manufacturer, is required to 
supply, as specified in this staridllrd, is T11ade aVailable to the-· 
Inspecting Auihority. · 

responsibilitiE:s· for construction and testing shall .assume 
overall'responsibility for compliance with the requiremCnts 
of this standard during all related activities including part 
manufacture and subsequent fabrication to completion at 
Works and/or site. · 

Examinations carried out by the Inspecting Authority do nm 
absolve_ the manufacturer: from his_ responsibility for 
complia·nce with the aPPlicable requirements of this 
standard... ;. /: 

C) :; ' ,• •. l 

The manufacturer shall .furnish to the purchaser -~ny_, 
information which, as specified byJhe standard, requireS the 
approval of the purchaser. ~. 

T_he m~~ufa~turer shall supply to the purchaser for record 
J)~rposes a copy of the following documentation, as finally 
'appr_oved, fore each vessel or batch ''of nominally identical 

I 
,. 

vess,e s. . o -

(a) 'A fully dimensioned drawing of the vessel, as built, 
, togCther with anY ·relevant supporting .information as 
specified in 4.1.1 and which is inot covered b/items (b) 
to (h) below. 

0 

(b) A list of materials (including welding consumables) 
used in the construction of the· vessel with details of any 
special heat treatm·e.nts carried out by .the ·material 

· supplier. · 

NOTE. °For materials specified to a British Standard' the date ·or ::-, 
the standard will be given. Where other materials are used 
(see 2.2~3} the full specification is to be supplied. 

(c) The non-destructive testing specification for the vessel 
in accordance with the requirements orS.6.1. __ _, 
(d) The w~iding procedures used during. vessel 

_manufacture (see s:2.2). 

~(e) The procedures used for radiography,::; ultrasonic 
inspection and/or· crack detection of welds (see S.6.6;·1. 
5.6.6.2, 5.6.6.3 and 5.6.6.4). 

Where neceSsary. it sh.3.11 be the responsibility _of th~, 
purchaser to ensure that the liispecting Authority is 
acceptable to the Regulating Authority. This shoOld be done 

··'al the time of the order. ... 

(I) ReCOrds of authorized deviations or conCessions as 
permitted in the first paragraph -of this clause. The 
manufacturer shall add the suffix 'XX' 10 the serial 
number o(.t!ach vessel for which a·ny deviations. oi-a 
concessions have bfien authorized. :''t .s:2 Responsibilities of the manufacturer. The manu-

-facturer;.shall be responsible for the completeness and 
accurac}' of ai'I design calculations and for compliance with 
all ·applicable ·requirements of this standard for the whole 
vessel. During fabrication, unexpected factors may arise 
which justify deviations from the specified requirements but 
which do l1ot arrect I.he safety as i'i1tCnded by this standard. 
Such deviations: shall be submitted to the purchaser for 
approval and shall be recorded in accordance with item (f). 

Where 3 purchaser elects to perform the design function for 
the vessel, the manufacturer shall be responsible for ensuring 
that all design informatiou he requires to construct and test.~ 

:. ,, : , 

(g) A Certific_ate of Compliance fo{each vessel (sec 1.5.4) .. 
-(h) A facsimile ofstampingas required by 5.8.9. 

The duration foi which a inanufacturer will .retain all 
,records he is required to generate during the design and 

i"constructjon of a veSSel is influenced by a number of 
considerations which are outside the scope of this st3ndard. 
lfa purchaser wishes tO retain permanent copies ofa'ny such 

,: records other than those !isied 0 above; · e.g:· 1design 
calculations, material certificates, subsequent heat tre3tmeiit 
and manllfacturing procedu

1
fes, inspection and te~t reports, 

• 

-~ 

• 
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he should define his requirements iri. the purchase·. ·Where some Or the activitics-'1overed by this stand~~~:,are 
specification. To .facilitate the identification of any such performed under the surveillance of a second Inspc,ctir.g 
requirement a check list of optional documentation is given Apthority, each Inspecting Authority shall attach a 
in appendix S. · statement. to Form X confirming which part of the total 
1.5.3 Responsibilities of the Inspecting Authority. The works has been carried out urii:ler its surveillance and that to 
Inspecting Auth~rity shall be responsible for checking that ,: the.best of its knowledge and beHefall aspects of·this work 
the design of the vessel complies with the requirements of ,have been in accoidance with the requirements'ofBS 5500. 
this standard and that all inspections and tests required The countersign~d certificate •r.d its. attachments: (if:'uny) 
during the manufacture of the vessel ar~.carried out. shall be'· furnished to the purchaser., with a copY 1~·[1the 
1.5.4 Cenlflcatlon. On completion of the vessel the Regulating Aut~ority ifrequired. :·· c ",\ 
manufacturer shall issue Form X'to certify that the vessel ,Where the purc~aser electsto perform the design functitin 
has been' designed. constructel3nd tested in every respect in for the_ vessel, the purchaser shalfcomplete the section 

1

Qf 
accordance with the requirements of this standard. Form X Form X which certifies that the design of the vessel compi/c's 
shall. be ~puntersigned by the Inspecti~g Authority as with this standard. .·· · • ·•: ,::, 

required. . · <· 

G 

C 0 

I. 

C 

:_; 

C '(;. 

C 

C 

r, 
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' 
Form X Certificate ~fCompliance C.::,, 

Vessei description 

Manufacture . 

Design 

Posl-ll'eld heat trearment 

G 

Pressure test 

,, 
Type ; .. : .. .'. 
Approx. overall dimensions ......••.. ? . ........ . 
Approved drawing number(s) ........ .'' ... : ....... . 

r 

D 

...... •,• ........ • ... ·• .. 

.................... 
;,. .................... 

- - ' . . . -- ,' - .. 
• • • • • • • • • • • • '. ~- • ·c.· • . • ·: 

' 

!! 

Year of manufacture ........ Relevant BS 5500 issue ..... : :, .... . 

Purch.aser .........•..... Purchaser's serial no ............. . 

PVQAB serial no. (if any) ...........•.... 

N3me0fmanufacturer ..................... \ ... ·. a 

Manufacturcr·s serial number ...•....... , . . (see note 1) 

·, 'I 

N•l)l• of Design Organization (if not above manufacturer) ..... , ............ ' 

. . . . . . . . . . . . . . . . . . . . 
Name oflnspecting Authority .......•. : ..... , ................ . 

Design conditions of 
principal ·com·ponents 
(see notes2 and 3) 

Dcsip 
pressure 

Desip 
temp. 

a bar ·c 
........ •,••· ..... •,• .. 
. . . . . . . . . . . . . . . ' .. ·-· . .', ... 
.................... 
. . . . . . . . . -~- . . ..... . . ..... ,,• ... ' . 

1_1 Construction 
, category 

Co;~~~on 
allo'wa'DCe 

mm 

. . . . . . ... . . . •'• .· ..... . .... •.·.• ... ~· . • •••••• (J 

. . . . . · .. ,· ...... ' .. , .. . 
Other factors affec~ing dcsi~n (e.g. weight, nature of conte_nts, environment) 
(see notes 3 and 4) _· 

.......... ~. ::,}.-· ....... ; ......................... · .......... ~; . 
- ' :/ .. ·.· ......... .,,, ........................................ · .. · .. . 

. . . . . '; •...•.•. ' •, .••••..•••.••.•••..•••• '(! . . . . . . . . . ' ..... . 

. . . . ' ......... .i:: ....... ' ................. . 
~' ' 

. . . . • ................................... __ .. ................ 

.• Component 

a ...... ·-·· ........... . 
.................... 
. . . . . . . . . . . -..... ·; ... 
. . . . . . . . . . . . . . . . . . . , . 
. . . . . . . . . . . . . . . . ' ... 
. ' ...... •,-• ......... . 
.................... 
. . . . . . . . . . . . . . . . . . . . 
Location 
(see note 5) 

. . . . . . . . . . . . . . . . . . . . 

. . . . . . . . . . . . . . . . . . . . 

Temperalure ·, 

·c 
C 

.... · ..... '.:.:. 

. ... , ... ·.· .. 

. . . . · .... ·~· 

. .... ·-· ... 
Test p1'CUure · 

bar 

.... ; .·· ... ·,_}:. 

Holding lime . 
,h 

• •,• • "c" •,;'. • • 

. ........ . 
(.J 

. ......... . 

Test medium 
and temperature O .,... -

' . ... . . . . . . . . . , . 

' 

') 

Date 

... -.. c· . 

0 

• 

• 
C 

0 

r, 

• 
................. , .... ·,······· ....... , .... . ............... , ..... 1/~·,:· : .... , .. : .. ·,.· · .. ,: .. · l1iz155 1448 I 
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ls~~e 1. January ,1985 (-', 

Certificate of Compliance ( design) ,, 
We hereby Certify that th~ design of this vessel complies with BS 5590 

" For manufacturcr(scc note 6): DatC: 
Position: i , Name of company: 

We hereby confirm that \~'C ha~c·chcckcd the' design-of thc,abo~C vcs.scl and .that· this cOmPiies \.vit~ the· rcquireinents of 
ss ssoo· · .. ,. " :'. 1 · . ·· ' ' ·' ' 

C Ii, 'JI' 

. ,,,( ,. :. 

For. Inspecting Authority: Date: .. 
Po.Sition: ~Namc·orcomp;.lny: 

,.r,,. 

Certificate of Compliance (constructio~ and testing) ·· :/!'i),• 
We hereby certify that this vessel has been consLructed a~d tcslcd It'! c~mplianc~ with,thc rcquircmcrits)i-~~i':~500. 

~ . . I , 

. For Manu_facturcr: 
Position: Name ofcOi-npany: 

Datc:,1 • ,_ .. , 
C 

We hereby corillrm that the co_nstruct ion and tcStillg of tti'C above Vessel has bCcn carried out ~.nder our survci llancc and that 
to the best or our kriOwlcdgc and bClicf~;,i aspects of this work have bcCn in accordanre witB the ~cquiremcnts of BS 5500., 

' ' . ' \ '··. ' -
".\ 

.X For Inspecting AuthOrity: 
Position: ~ame of company: 

· Where somc.orihc cOnstruction_and tcsdng activi.iiCs ·arc performed undc.r the surveillaiice ofa second Inspecting Autho'rity. 
sec 1.5.4 . . ·• · ·. · · ;; :!.. :··; _:- · .. ,-. . _. _ .. :-· ,_ .. _·,:·, ' i.' .:_·· ,. • c- sJ . 

. -,-,- :; ' 

NOTE I. Th.e,'suflix. ·XX ;- is 10 b~ added to the se·;inl n·umbr.r of cll~h .. ·~css~l rOr. which aT1),.dc11ia1·i~ns or.con:Ccssions have becn;authori1.cd 
. {sce1.s:2(f)).•," ,· '.· i.'-·_,::~: ;:. ,._ ·.·>,,_,,::·,,__,:\,· :"--~ ... <,_·:·· ... ,_._"·:"'I •• ~-:.•· ... i') ·,/· .. ; r,< .,_,·:(<'·'.i; 

: NOTE 2. The design cone.Iii ions associated with the"opcrational duties specified by the purchasCr.should he given. 

If a purchaser wishes to change t~c opera1ional dut~· of a \·esscl. -~viscd _dC_slgn ·.c0nditions. co,nsistcnt with the vessel scantlin_gs. will he 
established separately. as appropriate. · · · , '••, '-, 

NOTE 3. Where the design covers operation below o •c the prcsSurc and tempcr~t~~ chara~terislic and associticd working strc~~
1

lcvel over 
the cn1ircoperating temperature range should be srn.icd. :, . , ., · · ' 

NOTE.4. Where appropriate, cross rCfcrencc 10 di~hiiing.~ or spccificati~ns wl II su·m~~- _ 

NOTE 5. Where a vessel is tcSted in a dilTerent ori~~tation to that in which i1 ,will normally operate. lhis should be stated. 

NOTE6. This pan ofthc-Ccnilicatc to be siJ:lm .. xl hy._thc pur_chascr in\:ascs\•i~cre the purch.iscrclcch to perform the design function (sec 
1.5.4), ' •., 

C 

0 

' 

,, 
L re 

' 

• 

' 
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Section two. ~.1J1erials 
2.1 General 

' 

This section covers th'C material selection and nominal 
design strength~ for pressu_rc vessels constructed in 
accordance with this standard. .

0 

2.2 Selectio~ of materials 
2.2.1 The selection of the materials of constni'ction for 
pressure containing pans and their integral auachments 

· B$"5500 : 1985 ·. 

'.::. ·~ 
\' 

Issue 1, January 1985 
-J'\,; C , , 

'tO be a basis for acceptance oi rejection of material. Their 
derivation is described in appendix K. · · o ", ", 
NOTE. Values between those givcn·-·in the various C()lumnSorthe 0 

table m~y be liilearly int~rpolatcd. -- ·( :;:, .; . 

Z.3.Z The nominal design strength of materials used, in 
accordance with 2.2.3 shall be derived in a manner 
consistent with appendix K: df:_tails of the· procedure uSed 
shall be agreed between the purChaser and the manufacturer 
and recorded. 

shall take into account the suitability of the maierial with 2.4 Carbon, carbon manganese and alloy steels 
regard to fabrication• 1and to the conditions un·de~ which 2.4.I Pcrmissi~lc matcri31s covered by BritiSh Standards are 
they ,Viii eventually operate. Special cofl'Sideration_~hould bC listed together. with 'their appropriate nomiri31 design.-.(:: 
given to the selection or materials for vessels designed to strengths in table 2.3. Non-destructive testing requirements 
operate below O °C (~ce appendix D). AuStenitic stainless are covered_ in 5.6.2:, Where rel.evant~, the restricti~ns 
steels (inCll.lding the high nitrogen·· and warm worked · 2 4 2 2 ( . m • • • app y. ,. ii 
~arieties) and aluminium alloys_ are no1··susceptible to low Additionally; roaieria'ls complying with the require~ents of 
sircss brillle fraclllre and net sJ)Cci31 requirements are the stand3rds ·-=nsiel' 'in,- table 2.4 inay;ffbe used for th·e 
necessary for their use at temperatures down to - I 96 oe, construction of category 3 vessels provi~Cd the qualifying, 
Any special limits. for C!xamQ,le wit~ respect to composition. requirements indicated in table 2.4 arc satisfied. 

· heat treatment, etc .• which ihe materials or pressure vessel • • ·- · •'<' · 
user tllay require in relation 10 the particular end use of 2.4.2 Fc:A- other ·materials cove~ed by-.. 'ihis · subsectiont:the· 
material. shall be the subject of agreement between the followinggeneral requirements shall apply .. 
purchaser and the manufacturer at the time of enquiry and 2.4.2.1 The material specification (see 2.2.3) shalbspecify 
order. steelmaking process. '''compositional l,imits for all 
2.2.2 All the_·materia!S used in the manufa~ture of pressure constituents, dcoxidation practice. heat-:' treatffient and 
parts shall comply with the requirements of the appropriate appropriate mech.anical properties for acc,~ptance and other 
British Standard refcrreCfto·in,2.4 or"2.5 except as otherwise purposes. .J 

permitted by this section. 2.4.2.2 For ferritic" steels intended for welding, the· upper 
Welding material shall satisfy the requirements of sections limit of tlie carbon range (in the ladle analysis) should not 
four ~·nd five of this standard. 0 exceed 0.25 %. Steels with a higher carbon content which are 

intended for welding _may be used subjeCt to special 
The use of castings for pressure parts shall be _Subject t0;- 1 agreem_cnt on _ Weldillg · procedures bet'Ween_c the parties 
agreement between the purchaser and the manufadUre·r. An concerned. The "maximum - allOwable phosPhorus ~nd 
appropriate 'quality specification" for such castin-gs should sulphur content should not exceed 0.05 % each in the ladle 
be' agreed betweell the manufacturer . .ind \he material 
supplier at the time of enquiry, specifying the standar'ds or, analysis. •• c . 
inspection to be applied and of acceptance for defects. As a Z.4.2.3 The deoxidation practice should be appropriate to 
minimum. all acceptable fillets and change~\,i'seciion, etc., , the type of steel ordered particularly where it may influence 
sha,11 be subject to magnetic paniclc or peneti~Tlt insPect10n,. ,:' the_ level of elevated - Or low temperature properties. 

· · •- · "' · -·,-~· Semi•killed steel may be uS~d in accordance with this 
Bolts and nuts shall h~ in aCcordance ~ii..h. -thf!•.·. mate;ial·.· · 

standard for plates, seamless an.d welded tubes in carbon and • 
specifications listed in tables 3 and 4. of 8S4882 '· 1973 or cfrbon,manganesesteels.with an upper limit of the specified ! 

table 3 ofBS I 473 : 1972- tdnsile ·,trength range of 640 N/mm2 and with a thickness' 
2.2.3 Other :materi~ls may be used for pressu;~ par~;s,.by• nOt exceeding 100 mm. Rimmirlg stcef-should only be used. 
express agreement between the purchaser and the, .. ', fdf welded tubes in carboll and Carbon~manganese st~el types. 
manufacturer provided that: ;,; ," :'with an ,up~er limit of the specified tensile strength range of 

(a) they comply with the general :·req11iii:ments 'of 2.~ O"r 490 N/mm under service temp~rature cond_i_ti.~n~. between 
2.5 as appropriate :and are covered try a written~~ 0 °C and 380 °C. - c 

specification ·al least as comprehensive as· the British 2.4.2.4 Mecha;ical properties at room lemperature shall be 
Standards listed in table2.3 for the r.earest equivalentf s·pecified for. accl!ptance teSts in accord3ncc with B.S 18 ;.~-
material; ~' .. , covering Rm, R~ (see apJ)endiX K) and m·inimum_elongil1ion 

,: (b) the design strengths are determined in accordance with~·· ·at f~cture. c a, 

2.3.2. .. .. - :-, ,, ~ :, o ,, /t· -.':/\,. cThe specified minimum percentage elOngation at fracture 
2.2.4 Materials. for supportiJg lugs, skirts, baffics and referred to' a gauge length or 5.65 ./Sc, should be approprie.te 
similar non-pressure parts·:welded to vessels shall be of to the type of steel with a lowerfimit of 16 % for plates, 15 % 
established identi(y and· shall be. compatible with the for castings and 14 % for tubes and forgings. unless the use of 
n,aterial_ to whiCh thcy·_·:{re' attaclt'~d. thC steel is ~ubj~,\~~ spec~al_ agreement. 

2.3 Nominal design strength 
2.3.J: Nominal design strength values for matcflals-'c9v•ued 
by British Standards are given in tab:e 2.3. 

These ValUcs arc for design purposes as specified in (he 
relevant sections-of this standard only and arc not intended 

Unless otherwisc
1 

agreed, .. minimum Charpy V-notch 
properties related to BS 131 :· Part 2 shall also be specified. 

, with the -direCllOri of testing_ as specified in appropriate 
·British Standards for Similar product forms . 

- 0 . ~ 

The rate of testing,and methods of acceptance testing shall 
generally be .. ~onsisten

1

t with appropriate British Standards 
for similar'_ prOduct forms. c• 

2/1 

C < 
lamellar tearing during fabrication 
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: . ,. .. ,' c,, 
2.4.2.5 For materials that will .be u,;c:d above so'•c,a yield 2.5.2 .. 1 The materia,0specification (see 2.23). ,shall specify 
poini'Oi prOof stress properties re!8ted tO tests in accordance - the .composition limits for all constituenlS,'·_heat '._ treatment 
with BS 368'8 should be specified .unless otherwise agreed. and •the' appropriate mechanical properties for. acceptance 
2.4.2.6 Stress ~pture properties 'shall be . specified for · · and other purposes. ·' · · ' · ,. 
materials which will be used in the creep range. These shall . 2,5.l.2 M~chanical proJ:lerties at room tdrripcratur~shall be 
be detennined in accorda:ice with' the procedure laid.,down specified for, acceptanc.i t.ests in accordance ,with BS 18 
in BS3228: Part 2. The manufacturer of the vessel shall be covering: " - .'1·- ' ' 

'assured that the product supplied is capable of meeting the ( the terisile strength range, 
specified properties by a' statenient;that the manufacturing 
. processes have remained equivalent lo those for,'ihe steel for the minim~m 0.2 % proof Slress (Rp), , . •, 
which the lest results were obtained. ,. ,di ~ .. · T :_:· the specified minimum perccn'tagc elongatioll.3t fracture·~ 

· ' '," '' . ··· referred to a gauge length of5.65 vS.,or 50 mrii. should be. 
2.4.2.7 CharpyV-notch impact teSt properties /at appropriate to the type of material with a lower limit of 
appropriatelemperatures shall be specified for materials that 5 %. O - . , ~ 

1 
: ,:, , , , 

will be used for low temperature service, e"xcept iI\ th_"i~ case , , 
where impact testing is unnecessary (see appendix o)'.;The 2.S.2.3 For'materials !hat will btused at, temperatures , 
properties shall be verified in'- accOrdance. with BS 131 : . above 50 °C. ten;ile data should be ·Pfovided fr0_n1' ~.hich'tlie :. -' 
Part 2 at the rate of three tests per s3inple at a temperature to expe:cted minimum tensile strength: and l'lliniinu'm 0.2' % 
be agreed. C ' ' proo,f strength at the operating temperature can,, be 

2.4.2.8 Materials shall be supplied in.,, a heat treated, established. If the operating temperature equals or exceeds 
con.dition appropriate tO the ne3rest _.CQuivaleni British· 100 °C. stress rupture data shall be available for_.dete_rmining 

· · -'the design strength at'ld design lifetime. ' · 
standard unless otherwise agreel-,be'tW~e·n the. interested ,_., '-' 11\- ·' .. 

oanies. · •·', ·,. 2.5.2.4 The design strength values given in table 2A.3. are 
· : - ·,.\:_·.,~-i ·. · ·:•.: ap·p. rOP.n.·.ate to m. at .. erials hav.iri&._.-:the minimum tensile 
Plates for hot forming may be supp)ied/in any suitable , " , ·' 

'· ": condition as ag1;ced between the m3nufactUrer and: the streng_th (_Rm)and min!~':l-~--0.2-~ pi:-oof stress (Rpo.2) ~alues 
· ",, , , · at room temperature.shown iri;'.columns2 a~d 3. Other 

, mate~al supplier. , . thicknesses of the same fii'rin and 'other product forr.is may 

• 

• 
:::.carbon and carbon manganese steel Plates.for cOld forming be used, the minimum ten.sile p-ropf:rties being established 
''shall be supplied in the ·norIT'i8.lized condition except when either _ by reference to'-' the material 'specification or, by 
· their thickness is less than 25°mm, when the plates may be arrangement with the material supplier. If the minimum 
;supplied as-rolled if guaranteed elevated temperature. values· of Rpo.i and Rm arc less than those given in 
prop~rtiCs arc not requirr.d. ~ - table 2A.3 for the same temper or condition. the design 

1
• • ,,.,:; 

Low aLioy plates for cold forming should be supplied in the strengths that ·'arc not timc-dependenhshall · be reduced 
normalized and tempered condition but may be supplied in proportionately. · ;/ 
the noiinalized Condition if Oletallurgically suitable ·~and 2.5.2.S Pr'essure vess-~ls in alumi_~ium ~lloys con~ini~g 
provided· post.:.wcld heat _treatment will-· suffice as the 3.0 % or more ofmagnesium_for use,·13.t temperatures above­
tempering treatment: 60 ·c shali'be constructed only from material supplied in the 
Electric resis.tance welded or induction welded tubes may be anne3.led (0) conditiotl. ' 
used in the as~wclded conditiOn provided the specified ui=:per NOTE. Consideration should be given to the extent of cold forming 
limit of tCnsilc strength does not exceed 540 N/m_m 2 and during fab_rication. and _the need for annealing. The purchaser is 
they are not intended for service below 3 temperature of,_ advised to discuss thl:rJ>rop_osed 3pplication(,with the manufacturer 
O DC. -· 1 • and ma1erialsupplicr."'>. _ 

Table 2.'3 riesign s~!ength values: index of steels 2.4.2.9 The heal treatment condition to which the specified 
properties relate shall be clearly' stated' in the material 
specifications. These properties can be'affected by reheating 
during fabrication arid, where- necessary,. (see 4.4), the 
manufacturer should discuss the application. and proposed 
heating or reheating of the steel.with the material supplier. 
However, the test plates should be supplied ari'd tested in a 

Steel plates 

condi_tion · corrcspondillg. tb "the material specification 'c: 
specifically requestediby the manufacturer. The heat,, Steelsectionsandbars 
treatment to be given)o the test pieces and the acceptance Steel forgings 
properties should be a'greed al the time of order. • Steel castings 

2.5 Aluminium• 
, Stie°J'pipes and tubes 

'~· I I -. 

Standard :f 
C 

-:;I" 

BS 1501: Part I 
BS 1501 :PatJ2 
BS 1501 : Pan 3 
BS 1502, 
BS 1503 

BS 1504 

BS 3059: Parts
0

1 a~d 2 
BS 3601, BS 3602: 

2.5.1 'Permissible'niaterials covered by British Standards are' 
listiid,· together ~ith their appropriate nominal design 
strengths in t3.blc 2A;3. Non-destructive testing 

'.'\ Parts I and2·:•i\ 
BS 3603 ','\! •,' 
BS 3604" ·,, 

I"equir·Cments arc covcrcd,in 5.6.2. 8S
0

3605 
BS 3606 

Part or, 
table 2.3 

(a) 
(b) 
(c) 

(d):",·' 
(e)' , 

(f): 
(g) : .• 

(h) 
(h) 
(i) 
(j) 
(k) 2.5.2 For other ni~terials covered by this clause (see 2.2.3) 

the general requirements spccifi~d in 2.S.2.1 10 2.S.2.S f,---.,,-----"'--',------,-----'---­
apply. -'G 0 

a 

'',~ ,,. 

• 

;_ s, 

• 
• In Lhc conicx.t o[this Hritish Standard, t?c term ·aluminium• means eith.nium or its alloys as listed in table 2A.3. 

' : I 
' 2/2 
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Table 2.3(a) Design strenglh values (N/mm2) 

: . \,.; 

·c 

" 
'.) 

Plates 

'!"hlckness'· Values of/for design temperatures ("C) nol exceeding Gradc, lype & 
•, method of 

manufarture 

Rm 

N/mm2 

R, 

N/mm 2 

B.S 
5500 
grade mm 50 100 150 200 250 300 350 390 400 410 4zo 430 4Jo 450 460 470 480 

" ., 
Carbon sleel (rimmed) lo BS 1501 : Parl I 

141,360A · I 360 I 205 I MO I J lo 16' 
0 195 ., .. 1911!-

137 126 115 112 100 86 79 
130 122 Ill 108 

(~, 

Carbor; steel (scml-klllcd .,.,.ilh aluminium) lo BS 1S01: Parl I 

154,360A 1360 1205 "IM I 131095 1137 126 ,115 112 10()_, 86 79 
154,400A 400 235 MI 3109.5 156 144 133 130 116 97 91 

i"-1 

154,430A' 430 250 Ml 3 lo9.5 167 157 148 14), 128 IOJ I02 

Carbon steel (s~mi-killed ~r fully-killed) to BS 1501 : Parl I 
151, !'61,.160 360 205 Ml 3 to 16• 
(A and B) 195 40' 

185 63' 
</ 175 100• 

170 " 150• 

137 126 115 112 
1001 86 130 119 113 108 96 

123 114 105 IOI 95 
117 108 99 96 91 
113 105 96 93 88 

\0 
81 78 77 76 69 60 51 44 36 

74 65 56 48 4U 32 
7' 62 53 45 37 28 
M 59 51, 42 J5 26 

151,161,4001400 ·122{ Ml 3 to 16* 
(AandB) 215 ~- 40' 

- "'- \! 205° 63' 
·' 200 100• 

195 150· 

150 141 133 130 1171 _97 
143 135 128 123 110 
137 , 129 121 117 - l08 
133 123 I 13 111 105 
130 119 110 108 102 

92 89 88 87 79 69 60 51 44 36 _ .. 
88 83 74. 65 56 48 4U 32 
88 80 7J 62 ·53 4j 37 28 
87 78 68. 59 5J 41 35c, '26 

151,161,430 430 250 Ml 3 ID 16• 
A and B) 240 40•. 

230 63' ...__, ,-
220 100• 

' 2IO 150' 

·, 167 157 .148 143 1281107 I02 100 99 98 88 79 69 60 · 51 ~4 36 
160 ISO 140 135' 121 ,; 99 93 83 74 65 56 48 40 32 
153 143 133 128 119 -a._,99 90 80 7J 62 53 45 J7 28 

,147 13s 124. 121 fis ·· 97 87, 78 68 59 5J 41 JS 26 
140 129 118 115 110 .. 

-
·-co ,.,, I \:'~--, \; 

~,' 

.•c>_<-lK ---.-· ., 

. ;,tt~~;;~ii:;:i~~;:~~ 
~,-

0 

C 

¾. 
0 

G'b ,, CJ 
,c 

0 

" 

0 

·~ 

,. 
Design I Noles ' 
llfcllme 
h 

I 

I 
19.16 

9 

" · 100000 I 9, 16 
150000 
200000 
250000 

100000 
150000 
200000 
250000 

100000 
150000 
200000 
250000 

""'·-J! 
-.·.-

,, 

\'::- a 

0 

16 

16 

!F 

(L, 

~ 

[? 0 

V 

0 

0 (! 

n 

" 

a 
' 

0 

·.:, 

00 en 
[ b, 
g 01 -. :--o, ' 

~ '- 0 
DJ ' 

Q _g 
DJ~-
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" 
Table 2.3(a) Design strength values (N/mm2) (continued) 
Plates -

.,., 

Grade9 t)·pc & Rm · R. BS Thickness Values or/for design lemperalures {°C) nol exceeding 
" method of 5500 

manufaclure N/mm2 N/mm2 grade mm 50 100 150 200 250 300 350 390 400 410 420 430 440 450 460 470 480 
. ,,_ 

Carbo'iw ~leel (fully-killed aluminium tri?alcd) to BS 1501 : Part I c, . . >· ;•-"' ,-- ,:.: :: ..;:: 
l64,360A_: 1360 I 255 Ml' 3 to'l6• 153 138 124 

I I0] 97 
86 79. 73 73 • 72 71 69 60 51 44 'd6 

235 40' 153 137 122 109 
,, 

71 65 56 f8 40 12 
220 63' 147 130 115 106 71 62 51 45 37 28 
202 100' 135 122 110 104 . 68 59 JI 42 •JS 26 
180 ::_ -:·: 15Q~ 120 112 105 102 

. I 360 I 25s "3 to 16• .- " 164, 360B M 153 145 137 
122] 107 

95 87 83 ,, 82 81 79 69 60 52 44 ]6, 
235 :·-40· 153 143 134 121 ° 81- 74 65 j6 48 40 12 
220 - 63•:·. ·147· 137 127 117 80 71 62 51 45 17 28 

'202 ' ' 100• 135 129 122 115' 78 68 59 51 42 15 26 
180 .. llO' 120 I 18 117 112 1-i 

;~ ": . ' 
,., 

164,400A 400 275 Ml 3 to 16• 170 155 140 125] 111 98 91 86 ·35 84 79 69 60 52 44 16 
265 40' 170 154 138 125 81 74' 65 56 48 40 12 

~ ,. 245 63-'_• 163 147 131 122 '1, 80 71 62 53 · 45 37 28 
"' 225 ~· .100• ISO 138 126 ·120 is 68 59 SI 42 35 26 

' .p. 201 ;P ·150• 
c;o4 127 121 117 

(,", 

400 275 Ml 3 lo 16' 170 161 15) 
137] 121 

108 IOI 
" 

95 94 88 79 69 60 52 44. 36 
265 40', 170 '150 149 135 . 93 83 74 65 56 48 40 12 
245 63' 163,,, 152 144 133 ' 90 80 71 "62 SJ 45 )7 28 
225 100' 150 143 138 130 ·c-'·.c . .-."',""'.;:·:-<.~·-·87 78. 68·"59 SI 42 JS '26 
201., 150' 134 132 132 128 

.• --o·· --.;,.-:~ 

04, •IHID .... ... 
ro -- ·arbon manganese steel (fully•klllcd niobium 1rcated) to BS 1501 : Part I _, __ -;p:,', 

223,460A" . I 460 j 340 MI 3 to 16' 195 182] 169 
330 40' 195 182 
320 63' 195 182 
294 · · 100' 195 182 
262 1 so• 11s 112 ') 

Ill 143 130 124 117 115 11_4 .. 104. 90 77 ,.~i 56 48 42 
115 :':lll:,. 95 81 68 58 so 43 17 
II 5 /04", 88 75 6]'' 54 46 40 14 · 
115 98 81 70 59 _511 41 17 11 

,:; 
' 

-5'. 

" ' 

" 

n: 
" " 

(ijJ 

', 

• 1:)\.'> • C• .• , 

" 

fr 

(I 

:<\ 

,--="'- 'i80J g Cl) 

Design ·1 Notes 
:-' 01 

llfcllme ~ 01 
h ~o 

~o 
~ .. 

100000 9, lb "'-
150000 g: co 
200000 (X) 
250 000 0, 

100000 16 
I 50 OO(I 
200000' 
250000' 

100000 9, 16 
150000 'i'j 1; \l 
200000,·, 
250000' 

iooooo I 16 
·\ I 1soooo 

200000 
250000 

C I 100000 19. 16 

,, 

" 

150000 
,:?00000 
250000 

0 

G 
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• " i,-;S:• • -:;:, • •• ;:.~y;_ 

Table 2.J(a) Design strength values (N/ri,m2) (continued) · 

Plates • 
Grade, type & Rm R • ·es 'Thi~kness Val~eS-or/ fr;,_r dfS:lgn t_~mperatures (°C) not exceeding , I Design >'I Noles : . 
method.of .';• 5500_ ,":' --, :·: ·-" ·,•, J ~fetlme - , , 
manufacture N/m-~1 N/mm2 ·grade- m~. i 50 JOO 150 200 250 JOO 350 ·. 3!/0 · 400 410 420 430 440 450. 460 .. 470 '480 

" 
.,. 

. 

. , C~rbon marganese steel (fully-killed niobium treated) to BS 1501 : Pan I 
100000 I 9. 16 223;460D,- 1460 1340 Ml 31016' 195.187 179]'73 158 139 Ill 125 124 121 104 90 77 65 56 48 42 J) 

330 40' ,,, · 195 · 187 179 124 Ill 95' 81 68 58 50 43 37 15ij 000 
320 63b' .. 195 187 179 121 /04 88 75 63 54 46 40 34 200000 1' ··c I I 294 · 100• 195 181 179 _ 115 98 83 70 59 51 43 37 31 25COOO 
262- 150' 175 175 175 -

• w.=• • I '" I m • ;' ' '• •• ';';; '" 'T" 153 139 131 123 122 /21 104 90 77 6S 56. 48 42 100000 I 9, 16 
345 40' 208 193 179 D 122 Ill 9S 8/ · 68 58 so ,43 37 : 150000 
340 63' 208 193 ,, 179 /2/ · /04 ,88 75 63 54 46 40 34 200000 
313 100'. 208 193 179 115 98 BJ 70 59 .11 4J J7 31 . 250 000 

0 1 "1 219·· 150• 1 186 1so· 115 

223,490B I 4!/0 " I '355 ° Ml 31016•. 208 198 189] 184 168 147 131 133 132 /2/ 104 90 77 65 .. 56 ;48" ':42~,. 100000 19, 16 ,, 
'1 345 40' 208 198 189 128 I II 95 81 68 58 50 43 37 150000 ' 

340 63' 208 ' 198 189 Q /2/ 104 ,88 75 63 54 46 40 J4 ' 200000 C 

313 100' ,208 198 , 189 115 98 BJ 70 59 51 43 . 37. JI 250 IJ.90 
279 ISO' 186~186 186 0 

f) C, 

N 
Carbon manganese steel (fully-killed aluminium treated) to BS 1501 : Part) 

100 000 I ~- I~ 

-~;,. 

'< 
U1 224,400A I 400 .. I 275 , MI 3.to 16' " 170 155 140 125] 111 98 91 86 85 84 83 , 77 65 56 48 4Zc. · 

265 40' ··110 154 138 125 84 81 68 58 50 43 Jl' ISO 000 
245 63' 'i63 147 131 122 0 84 75 63 54 46 40 14 200000 
225 100". 150 13~o 126 120 ~ 0 81 70 59 51 43 "37 31 250000 
201 

u 
150' 134' 121 121 117 0 

:·•'_,, 

Q 

24,4008. I 400 "+ 275 MI;,, · 3 to_16"-' __ ,/-"'"' ',170i 161., 153 . 1371 121 108 IOI 
' 

95 · 94 93 90 77 65 56 48 41 100000 I I~ 
265 40•,- . 170 161 149 135 ,. 

0
93 . 8/ C 68 58 50 43 J7 C 150000 

24S ·~~:~t/· • 163, 154 144 133 '" 88 75 63 54 '46 40 34 200000 
'22s 150 '144 138 130 ° 83 70 59 5/ 43 37 JI . 2S0000 
201 · 150'(·, 134 133 132 128 "· .. ' " 

" . OJ .. ,,. ., .. ·en·-.,.,,, 
Q 

~ 01 ··' 
11) 01 

·' :-' 0 
0 " 0 ;- 0 

0 
',\ 

·c 
-;;' 

::, . 

" C: ■ ■ •.l 
<-!s"·, 01.:, ~ 

,~ .. 
~ 

.. ~ (0 " 
,_, •_-:: 

C, (O·oo b 
(I CX) 

o.J 
(I 
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01 01 

, __ . 0 
(") 

,, [, 

0 
u . 

Full document details: BS 5500:1985

http://www.avadocuments.com/doc/bs-5500-1985
http://www.avadocuments.com/doc/bs-5500-1985


r,'.. 
-

Table 2.3(a) Designslrength ~slues (N/mm2) (concluded) 0 " ii, CJ 
Plates ~ C/) 

CD , 

"' :-' CJ'1 
G_rade, type & I Rm I R, I BS I Thickness , Values or/for design lemperatures (°C) not exceeding Design Notes'-) :;;- CJ'1 ,, method or 5500 -~ _ liretime 
manufacture N/mm2 N/mm2 grade mm - so· 100 150 _200 256 300 350 390, 400 410 420 430 440 450 460 470_ 480 h "~0 

II> 0 
Carbon manganese sleel (fully-killed aluminluni lreated) to BS 1501 : Part I :< • •' 

""' 
224,430A,, 1430 [""'.ms·, Ml 3fo16•,; ;183-168 153 13I121_ IOB 101 95 - 94 93 '90 '77• 65, 56 48 42 s'IOO 000 9, 16 

-:,<o·;..... 
,, --, 285 - 40'.• -· 183 166 .,149 135 • , 93 81 68 58 50 43 37 : ,r~· 150 000 ,~tO 

-~~~ . ,~: . ::~ :~ :;: :~~ ' . 
88 75 63, ,54 46 40 34 200000 00-
83 . 70. 59 51 - 43 37 31 250000 I CJ'1 

225 · 150' , 150 14.J ll2 128 

224,430B ',/.-:1430 I 305 MIC 
.. 

'"] m ;c;;, "' 56 \48 
,-

]to 16~ 183 174 165 l05 104 !03 9(1 - 77 -'65 42 100 ooo I - 16 
285 40• 18F'l7l · 161 147 104 95 81 68 58 , 50 4r 37 _ 150 000 
275 63' 183 170 157 145 104 88 75 63 54 46 40 34 200000 I :i;, ,, I 253 100' 168 160 151 142 98 81 70 - 59 5/ 43 .. 37 3/ 250000, : 
225 150' 150 148 144 139 " 

224;460A I 460 I 32s Ml 3 to 16• 196 180 165 149J 132 . 117 Ill l05 104 103 r.~, ifir\~:77 65 56 - 48 ·-42_ 100000,\ 9;16 
315 40' 196 '178 161 147 104 95 ., 8/ 68 58 50 ,43 .. 37 150 000 

N I 1305 
63' 196 "176 157 145 104 88 C75 6J 54 .46 40 34 200000 

' 
281 100• 187 169 ll I 142 98 83 70 .· 59 51 41. 17 JI ,250000 I _r.,c 

Cl,:. 250 1so• 167 155 144 139 
G 

'"' '"' '"] '0 "' 
I I~, : :r,::~ _I~~ ' "'iooooo I 325 Ml 0 3 to'l6•- 196 121 90 77 65 ,-56 : 48 42 :~-·- 16 

315 40' 196 184 I 73J" 158 - BI .,68·• 58 SU _ _--43 17 
·,-.i 150'000 - ,, ~. 

305 . 63· 196 183 171 156 115 104 88. 75 63 '54_- •.46 - 40 34 200000 
281 '\100• 187 176 164 153 115 98 83' . 70 '59 5f"' . 43 , 17 31 250 000 ~.·. I :: •~ ·c 259 • , ~150•·, 167 162 157 . 150 C 

_.:·~~.,_ 
', C· 

100000 I '.' ·-·-_-_-. 
224,490 1490 

325·, Ml 3 to 16"' 208 192, 17? 161142 128 121 116 .115 114 
I~. ;~ -~g' 65 ,.· 56 48 42 16 •• 

(A and B) 315 , 40' ' 20B 190 173 15B 115 II I 58 50 43 37 150 000 
305 

•~l 
63' 204 187 171 156 L 

~:~ ,,1g;" :~· 75..,61._ 54>46; 40 34 200000 " 281 100• ,. 187., 176 164 153 70 59 51 41 37 : 11 250000 
250 -- 150' 167 162 ,, 157 150 

· Carbon ma~~n~se_Steel crul1~-kil_led niobl~~- an·d ~1-~~l~ium ,·r~~,·~dj , . · , ·: 
225,490A ~'\'49()~' 1355'_ -i'li. 3tol6' 208 "193 ·i19]' 173 158 139 pt,_ 12:l 124 121 104 90 77 65 56 48 42 100 ooo I 9, 16 

- ,., 345 40' . 208 193 •- 179 124 111 95 ,,_ 81 68" 58 50 . 43 37 150 000 -
340 63' 20B 193 179 J2/ /04 88 75 63 54 46 40 34 200000 
313 ° ioo• 208 193 119 115 .98 81 - 70 59 51 .· 41 -F JI 250000 

' I I 279 '." 150' 186 180,: 175 

225,4'IOB I 490 I 35s .. · Ml 3 to 16• 208 "198 
189] 184 

168 147 131 _ 133 132 -121 to4 -.-9n -'n 65 · 56,., ,48 42 
0 

_.100000' \ 9, 16 
C) -,_, 

345:_-, ''-' ,40' 208 198 189 128 Ill · 95 81 68 58 50 41 37 150000 ,, 
340 G 63' 208 198 189 /2/• /04 88 ,75 - 61 54 : 46 40 34 200 000 
313 ,- - 100' 208 198 189 115--_ 98. - SJ 70 59 51 43 37 31 250 000 

; .[:_ I I 219 150"' 186 '186 186 " ··,:_, 

'.~'; -~:,. ,. 
"" 
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u 
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·e 

C 

",i;.1\ .•Tnhle 2 .. l(b).Design strength rnlues (N/mm2) · 

'f·;\•!. ~--:Pfalcs_1· - . . ,~- ,_, -, ~--

// 

· .. · G. noc"' i~-p.-l' & I R. ·.:_i;, I R J '-
7 

·,,. ' • • . n1 · e 
_ . .-,_•i·,i1lc1hod of 1 ·· , · 
·:.,/\~i\mi.ifoC1ur·c~ / N/:11111 2 I N!mm2 
',;!,~{ 'L:'.. 

·, /1 . . 

ns 
55011 
griadc 

Low 11!10,· steel lo RS 1501: P:irl 2 
.,.c',, ~ •.. ,.. I 

;: 
iii"""""""; 

1lt 
1/' 

.285, ,;-,. I /fyl,2 -"·-~ ··::--2..tO ·--.:-\ ,-. 450 
' . .. lf!\l~1J} . .. ' ,215 · !h ,, 

. 'f .. 

·t27l 1586 " 464 
~-lnCr~loV . 5~6 417, 

556 38'16, 

M4 

281 5~G 464 M4 
NiCr~·loV ... 556 417 --~·1 ,_,,-

:5561\;; 
282' _._.,._- :· 

586 
386 

480 ." M4l\ 
NiCr.Mo.V _ 5R6 .. 448' 

. ;572 417 

·1:hick11Css 

mm 

uP·to 16" 
. 161063 
.... -:1bO,·c 63 

u·pLoi'{.-
25 10'76 
<1bovc·16 

-·uJlto25 
15 to 76. 
;1b0Vc 76 

" Upio25 
25 10 76 

t':: :.1bovc 76 

"' "' -.J 

50J 
~•hNi 
500-Sto 

4~H , I 26J't• 

,695 ,~, 515 

I Mt I Up10J8. 

I M6,_, Up't-051 
9Ni c- 695 ' · 586 · ,J Upto51 

.!.L 

,:, 

,I G., r., 

' 

•'C, ,;,, ,', 
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,, 
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,':-:-
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·() q-
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•1(, 

(1 
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. Viilt.ic.s of/for dcsi1,;n, IL·mpcrn_!urcs l 0_9 uol ~xn·cding 

• ,~ 
C 

so:• 111o''ISO 200. 250 .100 350 400 -t-10 -150 -160 .48ll .t90 5110 511) 520 '5J0 5-10 55~~ 560 570 580 

,.-11.Jo .H,71J,·14s 13's 
183 • f(,3 r, , 

N(,iC"Ju ,; 

no, 12r ·111 1·14 

!49 249 249 
,23;,_237 237 
2Jf B7 233 
249 2,fo , 249 
237 237 237 
237 237 23',\ 

i249 249_-249_ 
249 241.(,249 
243 · 243, 24) 

175 

195 
2_95 

C 

1.' r. 

·._:-.... 

,, 
:249 2-19 -~~-9 2-12 2.\4 -· n1120~f 155_~~-
·n1 231 2J5 229 221:.-,_ 219. ·· •, r, 
221 221. 201 201 19.i - 11nJ N2 u, 
249 249 _ 249 212 -iJ~l w,• ,.,-.;s 168 .. J2.J .. _\ 

'237 237- 235, :!N .221 . · 
227 221

1 
207 ·20: · 194 'JtJJ 177 152 ·,i()5 

249 249,.-'.'249 _ 24;·• 2.42.] 20( n.,•.~ 16,'i l.N 
249 249 247 2)7 2)1 ;__• 
243.,232' 211.211 zor, 191 .111 152 /05 
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.· Tablc'i.J(b) Design slrcnglh .~'iucs (N/m~2f (co~clud•,d) .•. 
P~ates .,;, ·· '{"\ · if: , · 

\'I ~ /l 
c· 

,::. 

. . ' 
GradC~ typt & 
mc1hiid or 
manuraclurc 
'~.- ' 

R,;;•:1 R{··-­
,,~~:lrii•~ · N·11"nm~ 

l.011· allu)· slcel In RS. f51_fj :· ,Paft 2 
- 62fl-27A 417 ·286 

Icr•1~t\.1o ~, 
620-278 417 _ 286 .. 
ICr1hMo -

620-6!1 JI,\ 
'"ICr 1!1Mo 

ll/~Cr1hMo 
" ' 620-6!1 JIB 
ICr'l:Mo,, 
I•1~cr1hMo 

" 
622-JIA 
il/~CrlMo 
622:JIB · 
21/~Crl Mo 

622--ISA 
11t.Crl MC' 
622-45D 
21hCrl Mo 

---~--:. 

·.·} 

Q 

-,'(:, 0 

H,•, 

479/j 
44I, 

1· 340 
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Tnhlc 2.3(c) Design slrcriglh nrlucs (N/111111 2) 

Pla:tlcs " --
(l 

') 
0 

G"'dc,1,·pc& I R,. I R 0 I 115 I Thkknm 
mcll1111l nr 55110 

'nu11111foc111rc :"-./rnm 2 N/1111111 i.:nuk I mm 

\'nlucs ur/rur dl·.~ii,.:11 ic11111u:1111n·s rci 11111 C\:CCCLlilll!, Dcshtn 
f--------r~,-•' . lifctlmc 

50 11111 150 21111 250 .100 .150 -HIii -1511 500 5211 :i-10 550 560" 5!UI (100 620 f,-111 6511 f,<iO 6KIJ 700 7211 740 750 h 

Noles 
0 

I ligh'illlor slecl lo ns 1501 : 1':1rl JI I I' () . :-, 
-10.'l:s11 I -120 I 200 uJ1·10;, 1 1 n 11-1 9-1 89 :sr, 8J 80 76 
-1()5'..Sl7 

.Jil4-S12 ➔ 90 2.12 Uploll 15.1 1.15 120 111) 10.1 •J8 9; 9l 0 

:JO-I-S151., .. e SIO 2-n Up1051 163 1-13 127 115 109 10-1 IOI 99 1>':l -92 'JO 8/ 15 68 .'il ./7 JS 3/ 27 13 IS ,...... IOOOOO 
,,:,-, -~ SS 7() 6.'i 62 .'ii ./I 13 26 2J 20 15 150000 

::- <) -~ 83 7! 65 58 48' JS JI 2./ 21 IS 200000 
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Table 2.3(c) Design strength values (N/mm2) (concluded) 

Plates 

co 

mclhod u[ 5500 
Values of /for design lcmpcroturcs (gC) nol c\cccdi_ng 

,, 

Gradc,lypc & I Rm I R, I BS I Thlcknm 

manufocturl' N/mm 2 N/mm 2 Rrndc I mm c 50 IOO .J50 200 250 300 350 400 450 500 520 540 550 560 5HO 600 6111' 640 650 ,660 680 700 720 740 750 ,, 

l-li1,1h ulloy steel lo HS 1501 : Part 3 

316-S16 "520 I 262 

316-549 510 

316-S62,S66., 620 
316-582 620 
320-S17 520 
310-S24 540 

NAIS 520 
(Annealed) 
NAIS 
(Solution 
treated) 
NAl6 

., 

-'i=':._ 

C 

I 448 

-
I 590 

J' 
'- ·j 

• 

216 

340 
340 

'270 
270 

240 

I 193 

I 262 

- ' 

C, 

" 

Upto 51 I 1n 152 114 122 114 110 101 1oi 100 95 94 93 

Up to 51 I 141 128 114 104 97 94 90 88 86 82 80 79 
C, 

.Upto32 227 189 172 154 149 143 137 132.128 124 

.. Up_,a 2s.4 248 248'248,248 
Uptojl 180 157 137 124 116 112 107 .104 
Up_lo 51 180.157 137 124 116112 107 104 IOI 97 

1w1« IN 1n 1n1n1n1M 122.122 

_"j°jo 130 124 111 97 86 86 86 86 78 

hi m 169 160 154 149 149 149 

-,_1 

• G· 

-
,. 

93 92 91 72 58 46 JS 28 23" 
85 66 52 4/ 16 JI 25 /9 
79 6/ 48 17 JJ 29 22 /8 
75 ,18 45 JS JI 27 21 /8 

78 77 7.5 74 72 58 53 . 46,, 35 28 23 
66 ,. 52: 46,"A) . 3/ 25 /9 
o(· 4s· 43: J7 29 22 /8 0 

58 45 40 35 ·21 21 /8 
118 80 50 
,, ' 

-:::, 

73 ', 58 40 24 13 
119: ,84 ,- 46 24 ID 

71 69 68 39 27 I 
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0 
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Table 2,3(d) Design strength values (N/mm2) 

Sections and bars 

Grade, type & Rm R, BS Thickness Diamclcr · 
mclhodof 5500 
m11nufac1urc i\'/mm1 Ntmm 2 grade mm mm 

i 
.. 

Carbon steel (Semi- or.sflicon-killcd) to OS ISOZ 

151,161 ol 43()• I 250 MO Up IO 16• Up to 25* 
2-m lYp lo 4D;, Up to 50• 
230 Up lo 63; Up to IUO' 
220 Up to I0\1' Up lo t60' 

Cnrhon manganese slc.•cl (semi- or silicon-killCd) to IJS 1502 

211,221 I 430 I 2so l\·11 Up 10 lfi* Up IO 25"' 
2-tO Up 1~.10• Up to 50* 

1:, c:.: 
,. 

I 
230 Up 1o·ri3• Up lo 100'" o 

; 12~ ··',: . Up to l00' Up lo 160' 

ea:irho'n man~ancsl! slccl (silicon•killl'd. uluminiurn lrl'ah:d) lo as 1502 
224. 430 I 430 I 275 ~I I Up to 16' Up lo 25* 

" 265 Up 10 40* Up lo 50• 
245 up to 63* Up io JOO• 
2-40 Up to 100* Up to 160• 

N ., 
224,490 490 325 Ml Up to 16• uP-t.~2·s•~··-~ 

() 0 

315 Uplu'40:!:·-_, :~U1l10-50"-.:: -
305 Up to C,3* Up-to 100' 
JOO Un to 100' Up lo 160• -

"' 

r,- ·• 

C• 

r~· 

0 

R 

., • () 

·o 

Values of/for design lcmpcralurcs (°C) not exceeding 

50 IOO 150 zoo 250 JOO 
. 

350',•400 410 4211 4311 440 450 

167 157 148 143 1281107 10:? 99 <JS 88 79 69 (j(} 

160 150 140 135 121 99 91 s., 74 65 56 
153 143 133 128 119 99 90 Sri 71 62 53 
147 135 124 121 115 97 Sl 78 ,. 6S 59 5/ 

167 157 148 143 '1281107 l02 99 98 97 9() 77 65 
1r,o ISO 140 135 121 95 SI 68 5S 
15L 14J 133 118 119 · s,-.; 75 6] 5J 
147 135 114. 111 115 83 7(J 5'.i, 51 

18) 168 153 131121 l08 IOI 95 .94 9) 90 77 6J 
I 76"' . 1<13 149 1)6 93 SI 68 58 
163 154 144 133 88 75 r,J' 54 

·160 151 141 131 . •.-"' oc·: .. •·.· • 8] 7(J 59 51 

. 208 193. 177 · ,wl 142 128 121 115 114 /IU 9U 77 65 
--208 191 173 ,158 II I 95 81 M~ 58 

203 · 1s1 111 156 /04 88 75 . ., r,3 ,,, 
. ' 200 184•·168 152 98 83 -7rf - :~5~> 51 

= ,,, 

n 

0 

0. 

C; 

C 

' ' 

4611 470 480 

C 

51 44 36 
48 4() 32 
45 J? 28 
42 35 26 

(( 

j6 48 42 
5(1 43 . J? 
46 40 34 
4J 37 31 

56 48. -1t· 
5~•-oi~- 37 

,-:, 

4/~'tvr J,J 
43 37 JI 

56 48 4] 
50. 4.1 37 
46 4U 34 

. 43 37 JI 0 

0 

• 
Design I Noles 

· Ufcllmc 
h·••., 
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150000 
200000 

250 000 .r;;f 
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200 000 
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200 000 
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Table 2.3(d) Design strength values (N/mm2) (continued) 

Sections and bars 

Grade, t)·pe & .lJm R. BS Thickness Values or/for design temperatures ("C) nol cxcccdinl! 
mcthcid of 5500 

" 
Design 

~ 
lifelime 

1'1otes 

iz cc 
~ en 
r <.TI 
a, ,(.TI 

manufoclure ,_N/ffim2 N/mm2 grade _mm 50 l00 150 200 250 300 350 400 440 450 460 480 490 500 510 520 530 540 550 560 570 580 h ~-o 
~o 

tow allo)' steel 10 BS 1502 " --" 
271-560 S60 370 M4 ,;; 160 238 229 220 215 208 204 )99 192 188 18S 155 129 107 87 69 54 
MnCrMoY. 145 118 95 76 60 44 

' 132 /08 87 68 51 38 
129 /05 83 65 48 35 

620-440 440 265 M7 ,;; 160 177 163 149 142 131 123 113 108 IOl IOI 100 - 93 -76 ,12 
1Cr1'2Mo 100 83 67 55 

' 94 76 61 49 

' 87 70 57 45 
620-540 540 375 M7 ,;; 160 230 224 219 210 202 196 189 186 178 17S 161 136 Ill 91 76 62 
ICr1hMo 

O 
_ 149 JU /02 81 67 55 
'·' 138 114 94 76 61 49 

131 1()7 87 70 57 45 
622-490 490 275 M9° ,;; 160 I~ IM I® IM ll7 ID 149 I~ 137 135 /j/ 118 105 94 82 72 
2•I~cr1Mo 121 /OS 97· 85 73 63 . r• .. :)_ - 117 /04 92 79 68-- 59 

11.l /00 87 15 65 51 
625-590 590 450 M 10 ,;; 160 
5Cr1h~fo · 
625-640 MO SOO ~ 160 " 
5Cr1hMo r:: 0 ,. 
629-590 ,:- 590 400 :::;; 160 251 241 232 223 :no 211 215 211 20s 201 1ii5 159 1././ ll9 115 JfJJ 91 
9Crl i\fo - 107 188 152 /37 113 110 97 SS 

WI 183 147 IJJ /IS 1115 9.i SI 
/99 /79 144 129 114 JOI 89 78 

5119-650 650 490 ',: ~ 15 277 
9Ni :_, u 
509-690 690. 490 MS :<:;; 100 -- 294 
9Ni 

,, 
" 

' --,, 

\:' 

" 

C 
~ 

r, 

{:) 
n 

"' " • •" ~ 
., 

41 JO 
31 23 
26 18 
23 14 
51 42 33 17 
44 35 19 24 
40 31 26 22 
37 30 25 20 
51 42 33 27 
44 35 29 24 
40 12 26 22 
37 30 25 20 
6/ 53 45 39 
56 48 4/ 36 
52 45 38 13 
49 42 36 22 

80 68 57 .J~, 
74 62 51 ·-42 
69 SS 47 JS 
66 54 _ 44 35 

-

100000 
150000 

,. 200000 --
250000·· 

100000 
150000 
200000 
250000 
100000 
150 000 
200000 · 
250 000 

34 100000 
3/ 150000 
28 200 ODO 
27 250 000:, 

-

. 

38 100000 
34 -1, 150000 
JI - 200 ODO 
18:. ',": 250 000 

n 
~ 

-

. 
15 

::;_-~--

15 

-

15 

5.ll 

If.IS 

• If. IS 

ld.13 

ld.13 
15 

~ .. 
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Table 2.3(d) Design strength values (N/mm2) (concluded) 
Sections and bars · ) 

~ 

Grade, l)'pc & Rm R, BS Ruling V11lucs or/for design lc'!lpcrnlures (°C)_nol exceeding ~ Design Notes 
melhod or 5500 scclion lirelime 
manufaclure N/mm 2 N/mm 2 grade mm re 50 100 150 200 250 300 ]SO 400 450 SOO 520 540 550 560 580 60II 620 640 650 660 680 700 720 740 750 h -~ 

•-Auslenilicslainlcss steel lo DS ISO; .. 
]04-SII 480 215 . 160 143 Ill 111 IOI 95 90 86 81 80 
304-S]I 490 230 160 .- 153 136 119 109 IO] 98 93 ~} 87 
304-S5I 490 230 ,, 160 153 1]6 119 109 103 98 9] 89 87 85 

'._,, . -
304-S6I 550 305 160 203 174 149 135 127 121 116 110 107 104 
=11 550 305 · 160 203 174 149 135 127 121 116 110 107 104 
316-811, S13, 490 225 160 150 134 119 110 l03 99 94 91 88 

S53 . 
316-SJJ,SJJ 5IO 240 ,160 160 143 127 118 Ill 106 IOI 99 96 
316-SSI 5IO 240 .. 160 160 143 127118 111 106.JOI 99 96 9] 

" .• - -

0 

' 
]16-S61,S63 580 ]15 160 2IO 180 154 142 133 127 Ill 119 I 16 113 

-S65,S67 ,,.':·,-, ·;::·,_ 

321-531 
-

5IO ,. : 235 .· '._ " '160 157 145 133 127 121117 I 13_/IO 107 .;.--. 

321-S51 490 190 160 127 115 103 97 93_ ~\i 84, 8 I 79 78 
(490) ' .. 

-.:: 
0 

321-551 510 ·235 160 157 145 133 121·121 117 113 110 I07 104 
(SID) 

'' 
" 

, 

347-SJJ 510 240 160 160 151 142 135 127 123 120 118 116 
347-SSI Cl 510 240 160 .· 160 151 142 135 127 123 120 118 116 115 " •-· )\ 

• 
0 

\: 0 .-:-; 

, -V -

,, 

,t 
•a < 

~; 

84 8] 81 68' 57 47_ 38 .35 JI 
84 83 76 62 51 · 41 JJ JO 26 
SJ 78 72 58 48 18 JI 27 Z4 
81 75 68 56 45 16 28 25 22 

0 

G 

0 

90 89 88 72 58 53 46 
85 66 -52 46 41 
79 6/ 48 43 37 
75 58 45 40 35 -

77 76 76 68 55 49 44 
0 76 6/ 50 44 18 

Q 72 58 46 4/ 35 
68 55 u 18 31 

102 102 IOI 86 71 57 42 36 JI 
102 93 78 64 49 ,16 32 17 
97 89 74 58 45 11 18 15 
93 85 71 55 42 JI 26 22 

-
113 II] 113* 99 81 66 51 47 41 

II] / I/ 93 75 6/ _48- 41 - 37 
113* /06 88 · 71 

·- .. 
58 45· 39 34 

112 /02 85 68 55 42 37 JI . -

-

CJ.-, 
9J /8 
20 /5 
18 -
17 

' 

" 35 28 23 
JI 25 19 
29 22 Iii 
27 2/ /8 

34 26 
19 
17 
15 

JI 24 
28 2/ 
25 /9 
24 19,, 

-

::c--~ .. 1,•·-• 
100000 6 
150000 
200000 
250000 

-· 

.... 
-· 

100000 6 
150000 -
200000 
250000 

100000 6 
150000 
200000 
250 000 -

100000 
150000. 
200000 

-250000 

100000 7 
150000 
200000 
250,000 

--=· 

.-

.-::c. 

-

:.:. , _____ -

OJ 
- U) ... 
:g 01 
(D 01 . 
.,.. 0 
gO 
C • • 

~ -' 
~ (0 
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Table 2.3(e) De~ign strengtli rnlues (N/mm2) 

Forgings (sec Special note I b) , 

Grndc, type & Rm R, BS Ruling section 
method of 5500 mm 
manufacture N/mm 2 N/mm 2 grndc (Sec nolc (d)) 

Carbon manganese slcclS lo BS 1503 

164-490 49(1· 305 Ml :s; 100 
280 > 100, ~ 150 

C 

221-410 410 215 Ml ,;; 100 ,. 205 > 100 

221-430 430 225" Ml :s; 100 
215 > 100 

a ,. 
221-460 460 245 MI " ,; 100 

235 > 100 . 
., 

221-490 490 265 
,, 

' Ml ~ 100 
255 ·> 100 ,, 

.,, -- . -~· 
IHl-510 ,. 

510 285 Ml 100 - ., 

, 

" 221-530 530 295 Ml 100 , 
221-550 550 305 Ml 100 

'. 

0 

a 

,'. 
n .0 

( 

. 

C 

Values of/for design tcmpernlurcs (°C) not exceeding 

50 100 150 200 250' 300 350 390 400 410 420 

203 187 
187 173 

143 134 
137 126 

150 141 
143 133 

., 
G 

163 154 
157 146 

' 
177 167 
170 158 

190 177 

197 185 
2Qj · 192 

" c, 

,. 
" 

171 156 142] 128 121 
159 145 137 

.-:-, 

125 121 112] 100 95 
116 1,13 !08 

' 133 129 119] 1071/102 
124 121 115 , . 

" 
145 140 129] 117 112 
135 131 125 

-
157 122 119 

',I 146 
151 140] 128 
141 , .. 135 1e ')-

l6S''c';159 

173,, 167 
181 175 

C 

,, 
n 

!; 

147 
, 

155 
162 

135 129 125 
C 

" 
" .;• ,, 

141 136 
149 142 

0 

,, 

., .• = 

115 114 98 
I II 95 
104 88 
98 83 

92 92 
92 

"88 
83 

99 99 98 
99 95, 
99 88 
98 83 

108 108 /04 
108 95 
/04 88 
98 83 

118 118 /04 
118 I II 95 
118 104 88 
115 98 83 
124 121 /04' 
124 I II 95 
/2/ /04 88 
115 98 •. 83 

c.-

" 
430 440 450 460 470 480 

-· 90 77 65 56 48 42 ,·, -.._; 
81 68 58 50 41 37 
75 63 54 46 40 34 
70 59 5/ 43 37 3/ 
90 77 65 56 48 42" 
1':J/68 58 50 43 37 

751t3 
54 46 40,. 34 

10 ,_59 5/ 43 37 3/ 
90 . 77 65 56 48 42 
8/ 68 58 50 43 37 
75 63 54 46 40 34 
70 59 5/. 43 37 3/ 
90 77 65 56 48 42 
8/ 68 58 50 43 37 
75 63 54 46 40 34 
70 59 51 43 37 3/ 
90 77 65 56 48 42 
8/ 68 58 50 43 37 
75 63 54 46 40 34 
70 59. 5/ 43 37 3/ 
90 77 65 56 ,48 42 
8/ 68 58 50 43 37 
75 63 54 46 40 34 C 

70 59 51 43 37 JI •. , 
'CJ r, 

' 
" 

0 

n 

-
., 

., 

.:_; 

-

~ 

" 

-

,.-

: 

\1 

C 

Design :; 
lirc11mc 
h 

100000 
150000 
200000 
250000 

100000 
150000 
200000 
250000 

100000 
150000 
200000 
250000 

100000 
150000 
200000 
250000 

100000 
150000 
200000 ,. 
250000 

-N~1~s--

c->· .. 

15i: 

IS 

IS 

IS 

IS 
.,,. 

·~:.t 

• 0 

,;· 

--1/ 

in OJ u, 

" en· "' :-- 01 
~ 01 
~ 0 
0, 0 :< 
'--' 
(D _. 
(X) 
U1 to 

00 
01 

C 

100000· IS 
150000 ~~;ftt·:_ 
200000 
250000 

~ 

14, IS 
14, 15 

.. 

C 

~/ 

C, 

•1iZl56 1463 I 
• 

, .. 

C. 
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I, 

,,. 
Table 2.3(e) Design strength mlues (N/mm2) (continued) 

Forgings (see Special note I b) 

• 
(I 

Ruling"SCc!i.on -:71 _\'al~~; Of/fot'dcsign tcm-PH:1turcs (°C) not exceeding 

;~ 

• 
Grade. •~·pe & 
mclhod of 
manufoclurc 

Rm 

N/mmZ 

R, 

N/mmZ 

BS 
5500 
gi-ndc 

mm ·--~·::-~_: 
(Sec nUle' (ii)) 50 100 150 200 250 300 350 390 400 410. 420 430 440. 450 460 47.0 480 

Carbon mangancscsleels lo BS 1503 

; 223-410 I 4IO I 245 I M I 
230 

-223-430 

~ 

223-460 

223-490 

430 
" 

460 

" 

490 

260 
245 

290 
270 

320 
295 

Ml 

Ml 

Ml 

0 

,::;; 100 
> 100 

,noo 
> 100 

,::;; 100 
(]> 100 

~ 100 
> 100 

163 150. 13g·· 130 1201106 
153 141 129 Ill_ 115 

99 

173 160 148 I 39_ 1281114'' 107 
163 152 134 129 123 

193 179 164 Ill 
180 166 153 141 

1401127 119' 
135 

,, 
209 192 179 165 152] 139 131 125 
197 182 167 153 146 

" 

92 

IOO 

_ Ill 

' 
99 

110 
110 
104 

98 

91 90 
·9i: 81 

88 · 75 
83 70 

·98 90 
95- . 8/ 
·ss 75 
83. 70 

77 65 56 48 
68 --·--_58 0 50 43 
63 ,, 54 46 40 

'59 51 43 37 
77 65 ~56·0 48 
68 ss" so· 43 
63 °54._- 46 •. 40 
59 5/ • ·43, 37 

42 
37 
34 
31 
42 
37 
34 
31 

/04 · · 90 77 
95 8/ 68 

65 56 
58 50 
54 46 
51 43 

:~ ;~-
88'75 63 
83 lo .. 59 

90 77 
8/ 68 
75 63 

65 56 
58 50 
54 46 
51 · 43 

40 ~14 
37 JI 
48 42 

37 
34 
JI 

43 
40 
37 

-? 

,_, ; 223-510 
'-

\' 
510 340 J MI ~ 100 217 203 190 173 159 147 138 ,132 

123 
123 
121 
115 
131 
128 
121 
115 
89 

121 
Ill 
/04 
98 

121 
I II 
/04 

98 

104 
95 
88 
81 

/04 
95 

70' 59 

90 77 
68 
63 
59 

65 56 48 42., 
~ 

"1) 

' 410 

~ 

" 
. :, 

;:.-._·;_ ,. 

235 
220 

,, 

Ml 

~ 

:-,_') 

(•) 

<; 100 
> 100 

" 

0 

157 146 136 125 1141101 
147. 137 127 117 I09 

() 

c., 

> 

<:J 

0 

" 
94 

<:: 

u 

n 

"88 
· 83 

88 . 88 
88 
88 
83 ,. 

81 
75 
70 

88 
81 
75 
70 

e 

77 
68 
63 . 
59 

58 50 G 4J J7 
54 46 40 34 
51 43 37 31 
65 56 48 -. 42 
58 50 43 - 37 
54 _ 46 40 34 
51 43 37 31 

u 

,; __ • 

C 

- . 

Desig~ 
lifclimc 
h 

100000 
150000 · 
200000 
250 000 

, 100 000 
150000 
200 000 
250 000 

100000 
150 000 • 
2QOOOO. 
250 000" 

100000 
150000 
200000 
250000 

100000 
150000 
200000• 
250000 

100000 
150000 
200000 

·210000 

'. i,J-. 

-- . 
Nole§ 

15 

15 

n 

.15 

15 

15 

15 

~1.•a 

0 

n 

,, 

i1 

c. 

OJ 
(/) 

..• g: ·01· 
·C 

<D CJ1 
:-' 0 :.o 
:, 
C • • 
DI ...I, ., 

.·~ c.o'' r.==-~~--- CD 00· 
. (10 

lti z1s5 14 64 I ,~ rJ1 

'~ 

7' 
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" 
' Tabl~ 2.3(e) Design strength values (N/mm2) (continued) · iii OJ 

~ (/) Forgings (see Special note 1 b) 

_-:;,:Gra-dc,11•pe&/J R-m 
method of 
mlinuracture N/mm 2 

R" • 
N/mm 2 

Carbon manganese steels to BS 1503 

BS 
5500 
grade 

224-430 I 430 I 250 I M I 
23S 

224-460 460 .275 Ml 
255 

,.~-- 224-490 490 30S Ml 
280 

224-510 ' ·1 315 
0 

510 Mf 
" 

~ 
Ol c· 

I 
c::, 

i:-, - 9 

G 

'7 

_..,,~ 

'·' b 

• 

Ruling ·sc_clioll 
mm 1

' 

(Sec not~(d)) 

R 

" 
,; 100 
> 100 

:s;; 100,? 
> 100· 

,; 100 
> 100 

. .:;,;;_100_· 

~j 

l'.l 
/i.;\ 

" 

ID 

.. ValuCS of/for di!sign temperatures (°C) not cxcccdi~g 
I;, 

Design I _ ~ot~ 
~----------------------< llfelJme 

:-'(J'I 
i. (J'I 
~o 50 100 150 200 250 300 350 390 400 ·410 420 430 440 450 460 470 480 

167 156 145 0133 121] 108 IOI 96 95 95 90 n, 65 
157' 146 135 123 117 95 : 8/ · 68 58 

88 . 75 63 . 54 
83 70 59 5/ 

183 170 157 145 132] 118 111 105 I04 /04 ,90 77 65 
,170 158 147 135 127 - 104 95 81 68 58 ,. 

/·,_., /04 · 88 75 63 54 
1; 98 .. 83 70., 59 51 

203 187 171 156 ·,142] 12s-:,·121 - 116'. 115 115 /04 90 77 65 
181 173 1S9 145 137 115 Ill 95 8/ 68 58 

I 15 /04 88 75 63 54 
115 98 83 70 59 5/ 

210 194·,·119,,: 163, 149 135 128 124 122 /2/ /04 90 77 65 
122 ll I 95 8/ 68 58 
11/ 104 88 75 '"63 54 

,r_;:.=.­

"'._✓/ 

• 

(l ·' 

C 

'-} 

0 115 

" 

" 

._., 

0 

98 83 70 59 51 

., 

/( 
11•=·· 

., 

(J j: 
,:-, • 

56 48 42 
50 43 37, 
46 40 34 
43 37 3/ 
56 . 48 42 
50 43 37 
46 40 34 
43 37 3/ 
56 48 4] 
50 43 37 
46 40 34 
43 -37 31 
56 48 41 
50 43 •·37 
46 40 34 
43 ,37 31 

C 

.. 

~ 

C, ·-

" ,, 

h 

100000 I 15 
1S0000 
200000 
2S0000 

100000 I 15 
,150000 
200000 
250000 

100000 I 15 
150000 
200000 
250000 

100000 I 15 
150000 
200000 
250000 .• 

:::0 

G :· 

C 

:-"-· 

" 

~o 
.;.;.. ·-. 

._:U) ...:a·· 
00 

.Ul (0 
00 
(J'I 

.o 

c:,, c.' 

C 

1: 

-,. 

;· 

•ti. ziss 1465 I 
• 
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.• "'· • • ~\ 

Table 2.3(e) Design strength mlues (N/mm2) (continued) ,, ;:. 

Forgings (;ee Special n~ie I b) · · 

Griide. l)·p~_& · J· R;,. 
method or--: 

R, BS 
5500 

.. _manufoc!_ure, ·1,·N1riim2·j· N/mm2 j_gr:i_dt 

Ruli~,£~~dion 
mm _ . 
(ScC-cl10i~ (d)) -,..,, 

Values of/for design 't~mperaturcs (°C) nol exceeding Design 
- · - Hrctimc 

SO 100 ISO ZOO 250 300 350 400 440 450 460 480 490 SOO ?ID 520 530 540 550 560 570 580 h '' 

\~ lio\· a~d'IT1arlensi1icslainlcss sleci' ~o Bs:1-SOf. ,~. I I , 24,:420 420 21s .· 11,12 .. - _:_;> J 1.43 135 127 117 110 105 I03 IOI 
O.SMo:· ,~,. 0 

6zo~44o 440, 265 - -: :M i 1 -' I 111 163. 149 142 131 123 113 108 IDS 
1Cr1/!MO 

,:; 

620-540 540 375 M7 I ,;; 200 I 230 224 219 2IO 202 196 189 186 
" 1Cr1{~Mo ,,;:...:;,, 

IOI 100 93 76 6] 
100 83 67 55 
94 76 6/ 49 
87" 70 . 57 , 45 

178 175 /6J: /J6 I 12· ·93 76 6] 
/49 'IU /02 83 67 55 

51 '4] 33 ]7 100000 
44 35 19 ]4 .- 150000 
40, ,32 ]6 ]2 200000 
J7' 30 25 20 ,250000 
51 42 J3 27 100000 
44 35 29 24 150000 

138· 114 94 76 c6/ 49 40 32 26 22 200 000 

621-460 460 ,275 183 173 163 
,. 

156 145 137 127 122 
I 1hCrV2Mo _· ,. 

/JI• /07 87 70 57 .45 
· 117 115, '('14 ,//] 93 76 6] 

114 /OZ 83 67 55 

37 30 25 20 250000 
5/ 42 33 27 100000 
44 35 29 24 150000 

--
{.:;1 · 114 ;94 76 61 49 40 32 26 22 200000 

1196 

0 

660-460 
1-4~0 1300 IMS I- 190 184 178 161 150 144 139 

CrMoV 1::t 

"' ' ~ _ .... c, 

,07-- 87 70 57 45 
135 134 133 /J/ 115 IOI 89 

133 /20 /05 92 78 
/30 112 98 84 70 
/23 106 92 78 ~ 64 

37 30 25 20 ._-250 000 
7r 65 55 45 35 100000 
66 54 44 35 17 150 000 
58 47 37 28 22 200000 
51 42 32 25 20 250 000 

I 0 1.---:, 

0 ,:-· .-. -
,, a \ 

D 

-- ~ ,:v,• 

" CJ 
0 

(i) 

,, ,:1 
a G 

' ... 0 

" -c;:, 
~1 

~ 

• 
Notes 

Id, 15 

15 0 

c_; 

15 

,, 

15 

15,5 

~ -;.:_; 

CD _en 

C, 

en ,- ·-. 
s "' 01 

ffi 01 
:-> 0 
fu-o :, 
i: • • (.' 
a,. ' < ...... 
~ (0 
(D 00 

"it~i•z•15•5 •1•4•6•6111,I ffi 01 
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Table 2.3(e) Design strength values (N/mm2)(conti~~ed) " in-'"" 
. ~ -Forgings (see Special note I b) 1ii (/) 

Grnde,t)·pe& Rm; Re BS- Ruling section Vah1esOf/fotdcslgn·lcmpcralurcs( 0 C)note,i:cecdin11 Design Notes C (1101 
- -method or 5500 mm t---~-------~~--------------------------1 lifclime !l) 

- manufoclure N/mm2 N/mm2 grade (Sec nolc(d)) 50 IOO ·15u 200 250 300 350 400 440 450 460 480 490 500 SIO 520 530 540 550 560 570 580 h ~ Q 
., "'0 

Alloy and marlcnsilic slain less steel to BS ISOJ ~ • • 
271-560 - -1560 '1370 I M 4 I - 1238 219 220 21S 208 201 199 192 188 18S /55 /29 /07 87 M 54 41 JO 100000 gi ...... 
MnCrMoV " ·· _ .- 145 118 95 76 60 44 JI 23 150000 u, (0 

/32 /08 87 ~8 51 38 26 /8 200000 0() 
. ____ , 129 /05 83 65 48 35 23 14 250 000 01 

,, 622-490 1490 27S M 9 - 183 176 169 163 157. 153 149'- 145 137 135 -iJI 118 105 94 82 72 °6/ 53 45 39 34 100000 5, 15 
rnCrlMo - · - /2/ /08 97 85 73 63 56 48 4/ 36 JI 150000 rcc• 

0 ;; 117 /04 92 "79 68 59 52 45 38 JJ 28 200000 -
,.,, IIJ JOO 87 75 65 57 49 42 36 32 27 250000 

',22-s60· 560 - 370 M9 __ -, 238 231 224 219-.213 209-201.191 110.cis1 JJJ 11s ws 94 82 12 6/, 53 45 J9 J4 100000 J s,1s " 
2'1,CrlMo -• /61 /48 121 /08 97 --85 73 .. 63 56 _ 48 4/ 36 JI 1S0000 . .' 

~ /56 143 117 /04. 92 79 -68 S9 52 45 38 _33 28 200000 cl - 152 /39 113 JOO .. 87 - 75 65 57 49 42 .36(J 3Z 27 250000 
" 622-650 6so 475 -,M 9 - I 1r. 15 
\; 2v~sr1Mo ', C C' 0 

625-520 \ 520 365 M 10 - ·j I If, 15 t:! 5Cr 1hMo 

· 00 625-590 I s90 14so I Mm - _ 1r, 1s =-· -- - 0 
490 300' :' M,5 ,; 100 200 Id, 13, 

0 15 
09-690 690 490 -M6 ,;150 294 -- " ld,13, 
Ni c.. 15 
IO-S21 590 395 - 251 232 214 209 102 198 165 Ill Id, 15 

12Cr 

_ /120-s29 ?OO 515 - - 298 295 293 287 279 212 ·21s 158 - -- I .I td, 1s 
----s-·.,.,. ___ 12Cr.-._.- '•- Q - .-·. ___ " 

403-sn,-- 470 265 177,_154 1,1 125 121 119 115 IIO Ju.IS 
12Cr-·" ,. o 

----405-S17 '-- - 420 2!0 - 140 118 96 91 88 86 '83 77 Jd,,15 
:12cr > '(-) C.' (; 

1
',, 

\") .. ,c_;.:' ,--,;..c_-"-"; __ ,-;: 

--- ,1 .? <l .-:::, • ~ ,-·-: 

a 
~' \ .. \ ._ 

~- if-'-'-'-': ,, ,;, 

' s C 'lti,Zl55 1467 I' 
• •- Y\ • • ' l ~' 

- '\'." (_) (:· 
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N 
'-~ 
(D 

'"7\ 

0 

·•- ' 

.. , .• 
,, 

0 
,.-

Table 2.3(e) Design strength folues (N/mm2) (concluded) 

, Forgings (see Special note I b) 

Gnldc, l)·pe & 
:ri1~lhod of-;•_ 
,··m'imuracturc 

. ·..::. 

Rm I R, 

N/mm2 N/mm2 

Auslenilic slainlcss ·steel lo BS.1503 
Jo4-s11 1 ·•4so L 215 I 

BS 
5500 
gra_dc 

304-SJI • ••.1490 
304-S51 490 

230 
2]0 I . ,_,,,_. 

,· 

310-531 1510 
316-SII, S13 490 l

2U 21,5, 

I 

Ruling'ScCtion 
mm 
(Sec n"olc (d)) 

1= 

Gr,dc, l)'PC & I Rm I R, · " IIS I Ruling ml;on 
mclhod of 5500 mm ,. 
manufactufe N/mm~- -N/mm2 grade' (Sec note (d)) , . 

Al!slenillc stainless steel lo BS-1503 . 
316-S31,S33 I 510 I 240 I 

·316-551_ ••. _ I 510 240 

·-- ,-

20-S33 

21-531 

21-ss(' 
(490) 

·• g110~51 

510" 1245 
510 215 

490 . 190 

510 \ 2]5 

347-.SJI I IIO 
3470S51 510 

240 

240 

.. >~::..­,--_,;-___ 

,·., 
0 

\_1 

I I_ '); 

CJ 

'':., 
,, 

,-; 

" ;y: 

i.' 

,, 

Values of/for dcsiRn tcmpcralurcs (°C) not exceeding " 
so 100 150 200 250 300 350.400 450 500 520 540 550 560 580 600 620 640 650 660 680 700 720 740 750 

143 127 Ill IOI 95 90 86 81 80 

153 1]6 119 109 103 98 93 87 87 
153 136 119 109 103 98, 93 89 87 85 

150 134 119 I IO 103 99 94 91 88 

Values orfror desi11n temperatures {°C) not exc~dlng 

84 
84 
83 
8/ 

83 81 68 
83 76 62 
78 72 58 
75 68 56 

C.'.· :'.:::'.:'.'.r 

~-')tt' . 
57 4l',}8. 35 Jl 23 18 
5/ 41 ")J ,.'JO 26 20 15 
48 38 ••Ji 27 24 18 
45 36 28 25 -022 17 

SO 100 150 200 250 300.350 400 440 500 520 540 550 560 580 600 620 640 650 660 680 700 720 740 750 

160"143 127 118 111 I06 IOI 99 96 

160 143 127 I 18_ 111 106 IOI . 99 96 93 

,, 
•-:-

157 145 13] 127 121 117 113 110 107 ,. 
127 115 103 97 93 87 84 81 79 78 

,-_, 

0 
~ . ., 

157 145 133 127 121 117 113 110 107 104 
C 

160 151142 135.127 1:13 120 118 116 

160 1s1:.1,12'.1ji 121-123 120 118 116''1{5 
--~-,._~:--.~, .. '~ . 

()·. 

"~ 

;C,,--:-

102 

90 

77 

102 IOI 
102 ·93 
97 89 
9l 85 

~ 

\)" 

89 88 72 58 53 _ 46 35 ,,28 23 
85 66 52 46 4/ .JI 25 /9· 
'79 6/ 48 43 37. 29 22 /8 
75 58 45. 40 35 27 21 18 

,.., 

76 76 49 44 34 26 
,_ 

76 
72 

'68 

68 55 
6/ 50 
58 46 
55 44 

44 JS 29 ,,,,,, ,,,. 

~~-.:-.~I~-~ii//2&t:.~\_ .. _.~/-~~:; 
86 71 57 42 J6,',J,;Jff-.:~ 

0 
.· .. _, .. -,\""'~·-:'=:~' 

78 64 49 36 32 27""" -""'·:·::-- -~ .. ,•:, 
74 58 45 31 28 25 ..... _,_. 
71 55 42 JI 2F 22 

113 Ill Ill' 99 8/ 66 jJ 47 4/ JI 24 
Ill 1//,-.93 75 6/ 48 41 37 28 21 
113"' /06 ' ~88 7/ 58 45 39 34 25 /9 '' 1/2 /01 85 68 55 42 37 JI 24 /9 

,, 

;I!. 

··""" 

• 
Design 
lifclimc 
h 

Noles ,, 

100000 16 
150 000_., 
200000 
250 000 

~ 
Design [ Notes 
llretime 
h , 

(1 ,, 

100000 
150000 
200000 

. 250 000 
~ 

100000 
150000 
200000 

-250 000 

-:~-~ 
200000 
250 000 

6 

1 If 

6 

·::-

100000 

1

7 
I SO 000 
200000 
250 000 

C 

C 

C 

'. lt'i. Zl55 1468 

·o 

" 

to 
CJ) ccn 

., (J1 
~ (J1 ~o 
i. 0 
~ .. 
w --" 
-< (0 
co (X) 
8! (J1 

I 

'>\ 

✓ 

:" ~ 

D 

c, 

-" Full document details: BS 5500:1985

http://www.avadocuments.com/doc/bs-5500-1985
http://www.avadocuments.com/doc/bs-5500-1985


,,I( 

Table 2,3(1) D~~ign strength values (N/mm2) _ 

Castings 

Grade, type & 1- Rm 
method of 1 •' 
manufacture N/mm 2 

Carbon steel to BS 1S04 

i () 161 430A 1430 
161 43QE 430 

[",-

I 480 161 480A 

161480E 

161 540A 540 

N 

~ 
0 

·■· 
. ..,. 

. . . 

~t,J: 
C,.t.:':-~::'. 

.a 

1!_ 

'>'(-r,~.,:,:p 
'-i' 

. .'. 

N/mm 2 

1230 
230 

I 245 

280 

r.:-. 

grade, 

I MO 
MO 

I' M.1 

Ml 
ll_ 

mm 
~-; 

r: 

,·.-"':· 

,, 

,::::, 

·c--·~-

· Values of/for design temperatures (°C) 110I exceeding 

50 100 150 200 250 300 350 390 400 

(_1 

153 139 126 119 115 104 95 81 
" 153 139 126 119 H5 104 95 ,·.• 93 

163 153 143 136 128 I 15 105 100 

163 153 143 136 128 115 .. 109 101 

" 

186 176 165 154 144 130 119 ,, 100 
' 

c. 

".I 

·_:·;;~:: 

h • 

410 420 . 4_30 440 450 460 470 480 

92 84 71 60 51 
89 75 63 54 46 
82 69 58 49 '-'42 
78 ,. 65 54 46, 38 

099 114 --?/ ·60 5/ 
89 75 .63 54· 46 
82 69 : '58 . 49 · 42 
78 65 

- ~': 
0 

a 

54 46 38 

• 

44 37 
38 30 
34 

44 ••.•37 C •• 

.38' 30 
34 

-,,.~ 
_ __,__ 

0 

l~, 

" 

r:;, 

iii OJ en " en m .,_· 

Design I Noles 
=---01 

lifetime ~ CJ1 
h ~ 0 

~o-
~ .. 

i> 

le, Id CD-' 

100000 le ffi co 
150 000 00 
200000 CJ1 0 
250 000 ,,)-; 

le, Id 

100000 I le 
150000 
200000 
250 000 

' 
le, Id 

G\-

C ,. 

(, 

·.'-,c_·,-

t-
~ 

'ti. Zl 55 14 6 9 I ... :._, 
• C• 
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Table 2.3(f) Design strength ,·alues··(l".l/mm2) (continued) 

''• C- l' (.;. . Casungs 

"·• " 7;5{, (, 

,;,'- ''(J 

.jl .. ; 

.• 'o 

!''\' 

--: (_', 

~ 

,,., 

h 

·'f,, 

"·' 
,, • ,') 

' 

-;;. i.;:. 

~ 

_;; 

D 
,. 

\•~i~cS°if/fi1r tJ~si~n t~~pl'ralurcs ('0 q ~ol exceeding 
e Gr~dc,lypc&,,, R., I II, .•.··· 1 BS ,1 Th•ckn,~; 

method of- ""' -.i: , _ • ·' 5500 
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.· Table 2.3(g) Design strength mlucs (N/mm2) 
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Table 2.3(g) Design strength values (N/mm2) (conti,nued) 

Steel boiler and superheater tubes 
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Table 2.3(g) Dcsign,strcngth values (N/mm2) (concluded) 

Steel boiler and supcrhcatcr tubes 
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Table Z.3(h) Design strengllt valu1cs (N/mm2) 

Steel pipes and tubes for pressure p,urposes 
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Table 2.3(i) Design strength values (N/mm') 

· Steel pipes and tubes for pressure purposes 

• 
, . 

• • 
Grndc. l)'pc & 
mclhod or 
mnnufocturc 

Rm I R, I BS 
Values or/for design 

7
tcmpcraturcs CC) nol C'.\cccdinji ;-->· Design Noles 

· 5500 
N/mm2 N/_mm2 J~radc Sil IOO 150 200 25ll 30IJ 35ll 40ll 44ll 451t-_460 470 4811 490 500 510 520 5311 540 550 560 570 580 59ll 600 

lifclimc 
h 

Seamless, clcclrlc resistance or induc1lon welded nlluy steel to BS 3604 

620-440 440 - 290 . Ml 187 178 169 163 157 128 Ill 116 ,112 Ill Ill Ill 91 76 61 51 41 1.1 27 100000 
iCr 'hMo ' ,. 111 IU2 81 67 55 44 .15 29 25 150000 
HrS,CFS.ERIV __ ,._ ··• Ill W 76 61 49 40" 32 21, 22 200000 
& CE\\'.. .)117 88 70 57 45 37 JO 25 2IJ 250 000 
620-460 460 180 129 120/t -·)16 114 113 112 93 76 61 52 42 JJ 27 100000 I 3.9 

1
~ ICr 11:!t\-lo'"' ·:...r 113 /01 83 fJ7 55 4.J 35 29 25 "=) 150000 
. fl I-IFS.CFS.ER\\' /1.i 9-1 76 61 49 ./0 32 26 22 200000 
~ & CEW u /07 88 70 57 ./.i J7 30 25 20 250 000 

.'621-420 420 275 M 7 179 168 158 1>2 145 116 110 105 IOI 100 100 100 93 76 61 51 42 .13 27 100000 
l'/~Cr.1hivlo 100 SJ 67 jj 4-1 Jj ]9 J..I 150000 
I-IFS.CFS 9-/ 7r, 6/ 49 40 32 26 22 200000 

SS 7tJ 57 4.'i 37 JO 15 10 250 000 -

660-.J60 460 300, M 8 196 190 18-1 178 161 150 14-1 139 1)5 134 133 13/ 115 IOI 1'i9 77 65 55 45-. ,~ 100000 I 5 
•,~er Mo v ,. 133 120 /0.'i 92 7o"t r,5 54 44 35 150000 

" HFS.CFS /Jfl 112 9,1 84 70 5S ;;,. 37 28 200000 
113 /06 92 lt'i 64 51 41 32 15 250 UOO 

~ 622-490 490: 2]5 : M 9 183 176 169 163 157 153 149 ·H5 13'; 1]5col33 /Ji 118 /05 94 sf 72 6/ 53 ./5 39 _J4 29 26 100000 I 2.5 
I\> 1.1/~Crl~fo () 133 /11 /lJS 97 85-,71 61 56 4S 42 16 11 17 21 150000 
-..J HFS.CFS c 130 !,17 /().J I)) - 71) '"'ris 59 52 45 · J,'i 13 ·1s 15 :!1 200000 

25-450 450 - 170 M 10 ' I le 
Cr 1hMo ...,1. ; u I 

/16 113 /()() 87 75 65 .57 49·-.41 36 32 17 13 -10 250000 

fS. CFS '"'>.·, I " 

I 
2_9 • .J10 ~ 410 rss ~:23 110 98 91 &1 83 81 18 11 15 ~ 14 69 61 s1 41 42 1.'i .1-1 100000 Is -::: 

__ Cr•IMo_:_ 74 65 56 49 ·.J.J JC) -35 _ ·Jl 150000 
-HFS.CFS: 7/ 61 54 47 .Ji 37 33 29 20D000 1, 0 

,. 68 59 5 I 45 40 35 3 I 27 250 000 

629-590 59D 400 .. \i '.·-25('12-41 232.223 220 217·215 211 208 207 /95 /7() 159 144 /29 115-JOJ 91 SO "flS 57 4~ J,'i JI 26.... 100000 
9Cr 1~1o l\i, -·-,:-:C::, - 207 J.'Ui ·11,9 152 /37 /21 JJ(} 97 85 74 61 52 42 34 28 21'- 150000 
HFS.CFS 204 /,I.I 165 147 132 118 105 9.1 81 69 SS 47 38 :'JI .25 22 200000 OJ 

0 -- /99 179 159 144 /29 114 /(// 89 78 66 54 44 15 28' 24 "21 250000 Cl)-C:-
{) 762-720 120 470 ]06 290 275 256 241 '234 230 z'j'5-_ • 215 205 201 _191 /73 155 /JS 121 107 93 SO 69 58 48 1000_00 iii CJ1 

11.CrMoV ,;-, ,r"---· _-199 NN /68152 /35 115 t},"; 85 72 62 52-~.J.J 150000 ~-
HFS.CFS '1\ I - 194 --rno JM 146 128 110 94 so 6.~ 58 49 41 200000 (D CJ1 

·-.- r.:: 190 J?r, MrJ /42 /2./ /05 90 i7 6j 55 ·.J6 JS 250000c:~'- -•.-:o. ~- Q• 
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Table 2.3U) Design strength mlucs (N/mm2)·~. , - - OJ 
~ en Steel pipes and tubes for pre'ssure purposes ID 

' -~ 01 
Grade, type & ·R~ . 'Re •. ·BS Thic~ness _ Values of/for design tcmperalurcs (°C) nol exceeding Design Notes fir 01 mclhod of 5500 lirclimc ~o manufaclure N/mm2 N/mm2 grade mm so 100 150 200 250 300 350 400 450 500 520 540 550 560 5811 600 620 640 650 660 680 700 720 740 750 h 

' QJ 0 
",.:::..-<:.' 

' 
,, -< -

Seamless and welded aus1enilic s1ainless sleet 10 BS 3605 ~ 

68 co -304-S14 (Sl ] 490 205 137 110 94 83 79 75 71 rn co 304-S22 (\VJ 
G 304-S14E (S),] 49cj' 205 

,, 
137 118 IOI 89 85 80 76 73 00 

304-~22E (W) ,, -- 01 
304-S18 (S) ] '490 2H 157 128 1.13 IOl 94 85 82 

,. 
90 87 

304-S25 (\VJ ';.7:..,- '' " ,, 
30-l-S18E (SJ ] 490 235 157 137 121 109 IOI 97 94 91 88 
30-l-SlSE(\V) ' 

fi 
.. --

' ,-
304-S59E (S) 490 235 157 137' 121· 109' IOI 97 94 91 88 86 82 8/ 8/ 68 47 18 Jj JI 21 18 100000 'I '6 

0 ,VI 76 62 51 41 13 1026'20 /5 c 150000 
78 72 58 48 18 JI 27 24 /8 200 000 

,r~..:.-:--;;:---,-;;.,::!:.' ' 75 68 56 45 16 ' 18 15 12 17 250 000 • (<' --· -·'-"·--- , _-',. -

316-S14 (S}' l 490 ·. ·115 ·: '. .. "' :•,_,, __ ; 147 123 111 104 100 - .96 92 89 86 
316-S22 (l\'J 

N-.. , 3!6-S14E(SJ ] 490 215 147 132 119 112 107 103 99 95 · 92 I I~. 

~- , 316-S22t:(W) 
,, 

-
., '00 316-S18 (Sl ] 510 245 165 140 125 117 I 13 109 104 100 91 

I /I' 316-S26 (IV) ''i:, " 
" 316-SISE(SJ ] SIU 245 165 150 134 126 122 117 112 108 104 I , 

316-S26t:(W) 

316-S59E (SJ SIO 245 165 150,134 126 122 117 112 108 104 99 96 53 35 28 23 100000 16 
0 

94, 91 72 58 46 ," 
·--~ ,VS M '52 46 41 JI 25 /9 - 150 000 r,z;.-, 

0 79 · 6/~0 48 41 '·''17 29 22 /8 200000 
G' 

=,;, ,, 75 58 45 40 c,J5 27 21 /8 250 000 I ~ 

"'"'" "' I f" 235 154 131 125 121 118 116 114 110 108 
:.-< 

321-S22 (II') ,:; -
321-S18E(Sl] SIO 235 154 141 134 130 127 125 122 118 116 .,\J 

{_) 321-SlZ (II') 0 I 9 
321-S59E(SJ i'SIO ' C 

235'' 154 141 134 130 127 125 122 118 116 115 115 114 114 /04,,86 71 57 42 16 ,J/ 100000 
(IOIOJ '·' ',1 ' /11 /09 94 78 64 49 36 12 27 ,150000 

109 102 ,. 88 74 58 45 JJ 28 25 '·"" 200000 

1''130 111 110 ros 10\_99 "<i6. 93 

/02 95 83 71 55 42 JI 26 22 250000 
321-S59E (S) 1490 

1195 

I I 
,'.~ 

89 81 84 83 81 68 55 49 44 J4 16 100000 
(1105) ·' :J·, " 76 6/ 50,,44 18 19 150000 ,, -, 72 58 46,, ,41 JS 27 200000 

0 68 55 u;::,1s,, 11 25 ,_'-' 250000 
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Table 2.3U) Design strength values {N/mm2) (concluded) 

Steel pipCS8nd t_ube,:i_ fOi j,l''ess':)-rc_p_urposcs 
., . . " 

• 
~rade .. 1ypc & ... Rm, . - ·R, - 1 ~Rs-; - Thkk,ncss Values or/for design lcmpcraturcs re) nol exceeding 

· ·ssoo niclhod or " 

' • • ,-~ 

. 
. Design Notes 

lifcllmc 

manufacture N!IDm 2 N/mm2 grnde mm 50 100 150 200 250 JOO 350 400 450 500 520 540 550 560 580 600 620 640 650 660 680 700 7ZO 740 750 h .. 
. .. 

Seamless and welded ll~stcnilic slainlcs~ steel lo__BS 3605 

347-SIB (S) ] 5IO 245 · 
',·. ~,-

347-Sl7 (W) 

347-SIBE (S) l .. 
510 245 

347-SI 7E (W) 

347-S59E (S) 5IO. 245 
,, 

. :J._f 1l 

':f\ 

Table 2.3(k) Design strength values (N/mm2). · 

· Steel tubes for heat exchangers 

Thickness -· Gnldi, type & 
ethodof 
anufacture 

Rm I R. I BS 

N/mm1 N/mm2 =e mm 

arbon steel to 11S 3606 
20 I 320 . I 19s 

·cFS,ERW 
&CEW 

440 
CFS,ERW. 

., &CEV/ .. c,· 

440_ · ·245. 

it 

.~ 
MO 

MO 

·:•--::;•'~ . _o 

,> C 

,-:,;, 

. . . 

-:·_·: -·- •.• 
·'.o 

~ 

.163 146 137 Ill 127 123 119 116 Ill 
.. 

I 163 15] 147 141 136 132 128 125 122 .,. 

163 157 147 141 136 132 128 125 122 120 118 118 118 99 8/ 66 51 47, 41 JI 

' 118'11/ 93 75 61 48 41 17 28 
116 /0<, 88 71 58 45 39 34 25 

" 112 /02 85 68 55 42 37 3/ 24 . 

" 
,, 

\"", 

Values of/for design.temperatures {°C) nol exceeding Q 

50 · 100 ,ISO 200 250. 300 350 390 400 4IO 420 430 440 450 460 470 480 

0 

" 130 119 108 97 86 77 71 68 

163 157 152 144 .134 1iii 106 IOI IOI 100 90 77 65 56 48 42 
C 95 81 68 58 50 41 37.· 

" 88 75 63 _54 4i, 40 14 
0 

83 70 59 ' 5/ 43 37 31 

" "• 
0 

0 

" 
24 
21 
19 
/9 

0 

C• 

~ ,o 
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Table 2.3(k) Design strength values (N/mm2) (continued) 

Steel tubes for heat exchangers 

Grade, type & 
, melhod of 

man·ur&cture 

Rm I R, I BS - I Thickness I Valuesof/fordesignlemperatures(°C)notexceeding 
5500 

N/mm2 N/mm 2 grade I mm I 50 100 150 200 250 JOO 350 400 440 450 460 470 480 490 SOO 510 520 530 540 550 560 570 580 590 600 

- . 
A,IIOy steel lo BS 3606 

. "' 

243-450 
0.3Mo 
CFS,ERW 
&CEW 

. 245-450 
_ 0.5 Mo 
'CFS,ERW& 

CEW 
261-540 
0.5 MoB 
CFS,ERW& 
CEW 
620-460 

· ICr V2Mo 
CFS,ERW 
&CEW 

~ 621...t?0 
~,;:~1 ¼c·; 1hMo 

CFS 

622-490 
21/,Cr IMo 
CFS 

625-450 
ic, .• ·SCr½Mo 

CFS · . .,_ 

l} 

0 

c, 

.f.!- "• 

450 

450 

n 

540 

460 

420 ',' 

490 

450 ' 

250 M3 

250 M2 

400 M3 

180 M7 

275 M7 

C 

.275 ,I M9 

!7~_ 'IM 10 

Q 

,, 

.>;, 

167 162 158 149 137 117 !06 !03 

167 156 145 138 130 121 117 114 

" 

230 230 230 230 230 230 230'227 

129 120 

179 168 158 152 145 I 16 I IO 105 

r'.; 

JU lffil~IM I~ Jg I~ I~ 
• 

0 

C, 

0 

" 
r 

-·-::..:~; 

• 

.-
·-· 100 98 97 94 78 62 52 41 32 

97 87 70 57 46 37 30 
9F81 65 53 42 34 28 

:_ 95/77 62 50 40 32 25 

,~ 

116 11 ·•114113·,11:i '93 76 62 52 42 33 27 
I IL/02 ·s3 67 55 44 35 29, 25 

''J/3' 94 . 76 6/ 49 40 32 26 22 
· 101 ·s8 70 57 45 37 30 25 20 

IOI ·,oo 100 · 100 93 - 76 62 52 '42 33 27 
100 ·s1· 61_:s5:_44 35 29 24 Q 

94 76 6/0 49 40 ·12 2d-.22 
88 10· 57-- 45 · 37 ·10 · 25 ·20 

137 135> 133 /3/ /18 /05 94 82 72 61 53 45 39 ')4 29 16 
133 121 /08 97 85 73 63 56 48 ·42 36 11 -.21 ·u 
130 117 /04 92 79,, 68 59 -52 45· 38 · 33 28 25 22 
126 /JJ. JOO 87-. 75 ·,'-~~- .·57 . 49 _,-41·, 36 32 27 23 20 

v-

0 
,c;,, 

·.::·, 

\'. 

• 
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llretime 
h 

Notes 

100000 -
'150000 
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Table 2.3(k) Design strength values (N/mm2) (cohcluded) . ~~" 
, Steel tubes for heat exchangers · · 

method of 5500 . . lifetime n 
Grade,type& I Rm 'Re BS,))-1 Thickness Valuesof/fordeslgntemperaturesC-C)notexceeding · Design I Notes 

manufacture,;, N/mm2 N/min2 grade mm 50 100 150 200 250 JOO 350 400 450 500 520 540 550 560 580 600 620 640 650 660 680 700 720 740 750 h 

A-usteniticstainlesssteeltoBS3606 I I ,) I ----- I I , - --·~ 
304-522 490 I 20S , oo 137 124 111 IOI, 9S 90 86 81 80 .. 

"CFS LWHT 
0 

LWCF&LWBC ' 
304-S25 490 23S . IS7 137 121 109 101 97 94 91 88i 86 82 8/ 81 68 57 47 38 35 3/ 23 18 100000 I 6 
CFS,LWHT c • 81 76 62 51 41 33 30 26 20 15 150000 · 
LWCF & LWBC 78 72 58 48 38 31 27 24 18 200 000 

. C 75 68 56 45 36 28 25 2Z 17 250,(\00. 

316-S24,S29 I 490 I 215 I I I 147 132 119 112 107 103 99 9S 092'' . 
,, CFS,LWHT,. 
. LWCF&LWBC 

D 316-S25,SJO SIO 24S 16S ISO 134· 126 122 117 112 I08 104· 99 96 94 91 72 58 53 :46 35 28 23 ICOOOO 6 
CFS, LWHT 85 66 52 46 41 31 25 19 ISO 000 - , 
LWCF&LWBC ,, o 79., 61 48 43 37 29 22 18' 200000 •· , '-' 

.o 75 58 45 40 35 27 21 18 250000 0 

321-S22 510 235 154 141 134 130 127 125 122 118 116 115 IIS 114 114 104 86 71 57 42 36 31 100000 
. CFS, LWHT a , 113 109 94 7R '64 49 36 32 27 150000 

!::;'. ,. LWCF & LWBC 109 /02 88 74 58 45 33 28 25 200 000 I c, 
w . • 102 95 83 71 55 42 31 26 ·22. 250000 
~ J47•S17 c• 510 2~5 163 157 147 141 136 132'.'128 125 122 120 118 118 118 99 81 66 53 47 41 31 24 100000 I 7, CCS, 

c; 

0 

0 

0 " 
r~ 

D 
~ " 

,-;- ,, 
,. •• 

' 

118' 111 93 75 6/ 48 41 37 28 21 150 000 ),, · " v, 116 /06 88 71 58 45 ,39 34 25 19 200 000 
,.. 112 102 85 68 55 42 37 31 · 24 '19 250000 . 
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