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Tims BRIT]SH STAN'DARD, havmg been approved by the Iron and Steel Industry Standards Com-' S
* 'miltee, was pub]tshcd under the authority of the Executwe Board on 31st March ]970 ' -

BS ISOI 1506 first publlshed Novembcr ]950 ‘ Co ) )

-+ First revision, September: 1958, - R
Second revisior, BS 1501, publrshed separately, July 1964 BTty
Third revision, BS 1501 ‘P art 2 publlshed separately, March 1970 ‘

*' SBN: 580 05519 1 .

The Institution des:rcs to call attentlon to the fact th.at th:s Brmsh Standn.rd dees'not purpdrt“te
include all the necessary provisions of a conlract ‘ . S

In order to keop abreast of progress in the mdustnes coneemed Britrsh Standards are subjcct to .
pcrrodrcal review. Suggcstrons for improvements will be recorded and in due course brought'to
the notice of the commrttees charged wrrh the revrsron of the standards to whlch they refer.

A complete list of British Standards nurnbermg aver 5000, fully 1ndexed and with a’ note of the‘
contents of each, will be found in the British Standards Yearbook, price £1. The BS Ycarbook
may be consu]ted in many public lrbra.ncs and similar mstrtut:ons "

This standard makes reference to lhe t‘oltomng British Staudards L ‘; - PR

BS 18.  Methods for tensile testing of metals. : ‘ S e
BS 131. Methods for notched bar tests. ‘ - :

Part 2. Charpy V-notch lmpact lest. .

Part 3, The Charpy U-notch rmpact test on metals
BS 1113, Water-tube Doilers. ' :
BS 1837. Methods for the sampling of iron, steel, permanent magnet alloys and ferro-alloys
BS 3688. Methods for mechanical testing of metals at clevated tcmperatures ,

Part 1, Tensile testmg ‘
BS 3894. Mecthod for converting elongation values for steel ,;] :

Part 1. Carbon and low alloy steels. .

BS 3920. Method of certifying elevated temperature proof or yleld stress propert:es of steel by
, se]cctrvc testmg - . : .

British Standard.s' are: revrsed when necessary, by Hre ‘Issue either of amendment shps orof rewsed &
editions. It is important that users of British Srandards .s‘lwu!d ascerram that they are in pas.ress!on
of the Ia.rest amendme-rr.r or editions. . .

a"" .
The t‘ullowmg BSE reﬁ:rcnces felate to the work on th:s <ta.nd:1rd : .
Commtitlee reference ISE/62, ISE/62/1 . T
Draft for comment 68/28305 P

e , "
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CO—OPERATING ORGANIZATIONS

e Iron and S:eel Industry Staudards Commlttec, nder whose superws:un this British Standard was prepa.red consrsts of
i IEPIESEl'llatlvea from'the followmg Govemment departmems and ‘scientific and industrial orgamzatmn.s o

~ Board of Trade - S . Instltutmn of Production Engincers
~ British Cast Tron Research Assoc:auon t ' . Institution of Structural Engmcers ‘
<. British Constructional Steelwork Association - = - . Joint Tron Council - :
 British Electrical and Allied Manufacturers’ Association « - "Lloyds Register of Sluppmg '
British Ironfounders’ Asiociation =~ < . Ministry of Defence  +
_ British Mechanical Engmecrmg Confederation - . » -~ Ministry of Defence, Army Dcpartment
- British Railways Board . - ; *Ministry of Defence, Navy Department
"Brmsh Steel Industry” - -~ . " . Department of Employment and Produc:w:ty .
““Council of fron Producers . - S (H.M. Factory Inspectoraic} Rl
“ Council of Fronfoundry Associations’ L /" National Association of Drop:Forgers and Slampcrs .
Crown Agents for Oversea Govemmcnts and National Physical Laboratory, ‘(Ministry of Technology)
¢ - Administrations -, *0il Companies Materials Association ‘
‘ *Engmeenng Equipment Users® Assoc:auon T -5+ Royal Institute of British Architects
. Federation of Civil Engineering Contractors S Shipbuilders and Repairers National Fedemtlon
* Institute of British Foundrymen .- . .. " Socicty of British Acrospace’ Companies .
- Institute of Iron and Steel Wire Manufacturers ... -Society of Motor Manufacturers and Traders Ltd W
* *Ipstitute of Marine EnngEI'S : : o “= . Stainless Steel Developmcnt Association L
Institution of Civil Engincers . oo Steel Casungs Resea.rch and Trade Assoc:a.hon s
Institution of- Mcchamcal Englnecrs (Automobﬂe o Th " L SN
Division) ‘ ‘ ; i e Are £

The industrial organizations marked with an asterisk in the above list, togethcr wlth thc followmg, _were dlrectly mprcscnted
on the committee entrusted with the preparation of this Brmsh Standard: K :

Associated Offices Technical Committec North East Coast Inst:tutmn of Engmcers and *

Association of Shell Boilermakers © . Shipbuilders, = " ‘

" British Valve Manufacturers’ Association : * Stainless Steel Manufacturers Association S

Courcil of British Manufacturers of: Petrolcum .on .- Stainless Stee] Fabricators Association of Great Bqt-un

‘Equipment " .. Tank and Industrial Plant Association ‘

i E]ectncxty Council, the Generatmg Board and the . " Tin Rescarch Institute * . .

. ‘Area Boards jn England and Wales ‘ " United Kingdom Atomic Energy Authonty

Welding Institute . Water-tube Boilermakers’ Association

“Institution of Chemical Engineers - Individual manufacturers

Natlonai Assucmuou of Marine Englne Builders

o e CONTENTS'
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'BS'1501: Part 231970 co S S B
S - BRITISH STANDARD SPECIFICATION FOR =~ = '~ |

.. Committee. ...

STEELS FOR FIRED AND UNFIRED -
. PRESSURE VESSELS .
.- Part 2...;A‘11'oy steels : Impe:j'él units o

Tﬁis‘;‘Bl’itisI‘]-. Standard has been prepéféd ,ixn:der the
authority of the Iron and Steel Industry Standards

* The previous edition of BS 1501-6 was spéciﬁcally

related to steels for use in the chemical and petroleum
* industry, but the scope of this revision has been widened
.and' the standard now relates to steels for all fired and

unfired pressure vessels. In consequence, it incorporates
requirements for the steels previously covered by BS 1633
which will be withdrawn. ' S

To provide greater flexibility, it has been decided, in
revising BS 1501~6, to publish the individual specifications
for the different product forms under separatc covers
which retain the existing numbering system except that
BS 1501 now relates to plates and the previously unused
number, BS 1502, has been allocated for sections and bars.

The separate publications for the different product forms _

will be as follows: -~
BS 1501. Plates, B -
ES 1502. Sections-.and bars (other than bolting
T material) - S
BS 1503. Forgings.
BS 1504, Castings. ‘
BS 1506. "Bars for bolting material.

In view of the change to the metric system it has been
decided to allocate the following part numbers to BS 1501:
BS.1501 Part 1; Carbon and carbon manganese sigels.
S0 Imperal vnits, ol
-, Part 2: Alloy steels. Imperial units. o

_ - Part 3: Stainless steels and nickel alloys.

Imperial units. ,

: - Part 4: Carbon and carbon manganese stee"s. _

,_;. Metric units. )
Part 5: Alloy steels. Metric units,

Part 6: Stainless steels and .- nickel alloys. -

)

~ Metric units.

. : ‘\‘\;

‘the plates. ..

IR

In consequence, the title of BS, 1501 : 1964 is'to be

amended to read * Part 1. Carbon and carbon manganese - * |

steels: imperial units °. - o
Parts 2 and 3 ‘will continue ii:z past BSI practice (as’

'adopted in BS 1501 :1964) of including approximate

equivalents and Charpy U-notch values in metric technical
units. Parts 4, 5 and 6 when published will express all

. values in ST units in accordance with' PD 5686, “The use

of ST units *. , . ST
It is intended that Parts 1, 2 and 3 will be witl_'lldrla.wﬁﬂ,i.

' as soon as practicable, °

In preparing this revision, full account has becn taken
of the agreements reached in the preparation of ISO .
Recommendation R 831, ! Rules for the construction of '
stationary beilers * and, in'consequence, clevated tempera- -+

ture proof stress properties for the steels have been specified : «

where appropriate. In addition creep rupture properties 4
for certain of the steels included in Section 2 are given in, .

Appendix B.” L L R
Appendix: A 10 each of the material specifications in .

e

. Section 2 gives guidance regarding the influence of fabrica-

tion and heat treatment on the mechanical properties of

Appendix C gives a summary of the steels and their

- meckanical properties. . : Lo

s
NOTE. Where metric equivalents are staed, the figures in imperdal -
units are to be regarded as the standard. The metric cooversions
are approximate. More accurate conversions should be based on
the tables in BS 350, * Conversion factors and tables . o

R iafiat st tul vradribr e Tcrs st o
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“ 7 BSIOI:Part2:1970

* ‘1. GENERAL REQUIREMENTS

R

'z,

;[ 1'1_5':0[’5 ‘ ;‘:: o (3) *If plates havmg speciﬁed elevatcd-‘tcn:;\pcramré
f ' 1.11 This British Standard specifies ‘roquirements for ~ i+ -~ Proof siress properties are required, the order shall

Section 2 comprises individual materi ificatios - . -
the range o;n 51}';5;5 sltzells“ ug] mntenal sp&xﬁcat_:g-:s for . o - with the manufacturer, shall be one of thore
' : . ' * tabulated in the relevant material specification, and
whether the property is to be certified or determined

* . Provision has been made for ﬂtqfsu;;ply of material to

‘meeet different combinations of service conditions 2nd the L :
plates can be supplied: ST .y . byhottesting (sce 1.12), . :
: i : ) o fan . . . , N .
1) T i i : (4) *If plates having specified impact “properties -are
.(See(é)ISOF; fg;clﬁeil l'ODm.ltemper{atu‘rlel\ properties only - tequired, the order shall state whether Charpy V
L : U-notch tests ate required and the t tu ‘
(2) To specified room temperature and elevated tem- L :: M;_A;lcth:sim;réitreglsut; a;inm be: ;Tgi;c: i -
perature proof stress properties. o, . ! - - _which shall be one of those tabulated in the -
. (3) Where applicable, to specified low temperature relevant material specification. . * " .
impact properties. Lo (5):Whether the plates are to be inspected duringmanu- .
T ‘ o : ‘ facture and tested in the presence of the purchaser’s’

. . representative (see 1.9.1.1 and 1.19),

112 A thickness - limitation is inclﬁdéd,f.Tﬂi'.:ker plates . , L
‘ ns; (6) Whether the plates are additionally to be marked

[ can be supplied to these specifications, by agreement

between the manufacturer and the purchaser butinsuch - *  with the appropriate code designation (see 1.15).’ '
. casessome adjustment of the mechanical properties maybe - . . ¢ : C P
. DN 1.3 GENERAL B i’

involved. S . ‘ '«
: el : The steel shall comply with the requirements specified in
11,3 Steels supplied to specified , clevaied ‘temperatiire this section and with the appropriate requirements Spec'ﬁe‘i o

%loof li‘»itﬁr;ss properties are design;lted. ?Jyhetge suffix *B°, .~ 'nSestion2. , .
e suffix - A” relates to material: suprlied to specified ‘ ‘ 3 ‘
room temperature properties bu¢ for which veri%ec:tjon o , 14 STEELMAKING PROCES:._S_ . b
of the elevated temperature proof stress properties is not = . Unless otherwise required and stated on the order, the
uired. . . - g : steel may be made by any process except that the air, and .
* Material required to have spesificd room temperature mixed air-oxygen, bottom-blown basic converter processes
- or low temperature impact properties shall be designated shail not be used. If he desires, the purchaser may, by
by the suffix * RT " for room iemperature properlies and . agreement with the steelmaker, specify the process to be
‘LT" followed by a number repsesénting the temperature used. S o W ,
of test in depC below zero for lo w temperature properties. - - C S R '
- Examples of coding are: - |} " .. LS CHEMICAL COMPOSITION . . .
The chemical composition of the steel as determined by

{1) BS 1501271, steel plates supplied to specified room s
temperature properties only shall be coded as:

B - ladle analysis shall comply with the requirements of the - ‘@y‘ﬂ
! BS.1501-271 A. "

relevant material specification. -The purchaser ‘or his :

o : , . representative, before accepting the material, Has the right - -

(2) BS 1501-620, 1 75 Cr" 34 % Mo stee! pl.at'_,'es, having toPoblain a chemical analﬁsis %f each cast from 2 sam%le' -
a tensile .i‘iug“gl-h Tange 05 27'1'35 tgdnfl in?, supplied taken in accordance with BS 18371 from scrap margins or
to spectfiec room and elevated ftemperature test pieces from one or more plates. The expense of such

\ '2pr7%perties _st_xall be wged as: BS 1501-620 Grade check analysis shall be borne by the purchaser. Such
: ‘ o ‘ . - check analysis shall take into coasideration the hetero-
. (3) BS ‘1501—5'09. 9% Ni steel p!atc_s suppl_led to geneity which is normal to steel. -
specified room temperature properties and impact =~ T 7 _
‘ _ properties at — 160°C shall be coded as: BS ./ “FREED
1501-509 LT 160. : s 16 . DOM FROM DEFECTS: CEL ]
) g The plates shall be sound and free from such segregation,
cracks, laminations or surface flaws as might preclude
Lo ‘ - 5 their use for the purpose for. which they are intended. .~
_ 1.2 INFORMATION TO BE SUPPLIEDBY:THE : Slight surface imperfections may, however, be removed
: ‘ PURCHASER by mechanical means provided.that after such treatment
v The following information shalt be stated on the enquiry ' Lo L ‘ U o
! and order: - * Only those plates for which specified clevated temperature pro- 3+

=N

(1} The material specification in Section 2 with which perties or impect properties arc Iisted in the relevant material
* the plates shall comply. ‘ specifications may be so ordered.. By agreement, certain materials
e . : . b lied with both ified elcvated ¢ ature and i
7 (2) The heat-treatment condition in which the material ;argp;::f PR it Dot speciied ¥ cpefaiiiie anc impact
- is to be supplied, if different from that stated in the 1 BS 1837, * Methods for the sampling of iron, steel, permanent
material specification in Section 2. ‘ magnet alloys and ferro-alloys . o :

s
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- the purchaser

of thlcknms)

Sl -

1.9.1 Snlechon of test samples

1.9.1.1 If stated on the enquiry and order (see 1.2 (6)) all
test samples shall be selected by the purchaser or his
representatwe and tested in his presence.

*‘1 9.1.2 For plates up to and including 2% ton (2540 kg)
as rolled, a sampleshali be taken from one end onIy of

N . 138 MARGINS, or Mmm.acrunn

18.1 Except as provided in 1. 8.2 1o pIate shall be under W
the specified thickness at any point nor shall jt exceed the '

calculated welghl by more than the approprlate rollmg-

weight tolerance shown in Table 1, ,
For the purposes of this British Standard the we:ght\ :

. of plates shall be calculated on the basis that steel plate ..
weighs 408 lb,v'ft- per inch of thickness (78-5 kg/m? per cm .

;:c‘i‘

1.9 NUMBER. SELECTION, PREPARAT[ON AND
HEAT TREATMENT OF TEST SAMPLES

E the pIates comp!y with the requlremcnfs of 1.8 Defects
" . shall not be repaired by weldmg except by agreement w1tI1

Unless otherwise stated on the enqu:ry and order thep afes ."7;“
. shall be heat-treated as r‘qulred by the reIevant rnatenal ;
specnﬂcauon in Section 2. ; g

1.8.2' Should any plate be reduced Ioca]ly below the M
specified thickness such platemay be accepted as complying

- with this British Standard provided thatin all other respects:

it is satisfactory and that the purchaser and Inspecting”
Authority arc: satisfied that, though locally reduced’ in

. thickness, it would; by virtue of its actual. mechanical
: properues and any design factors, fully meet the strength
requirements of the application standard (e.g. BS 1113%).
The purchaser and the Inspecting Authority shall be fur-
nished with a test report and a sketch indicating the
‘locatlon and thickness of the reduced areas,

each pIat.,. For plates wclghmg over 2% ton as rolled, on.-.'

o sample shall be taken from each end of each plate. .

: The samples shall be taken from the ends of the plates,
midway ibetween theicentre and ore edge and shall be
adcquatc, to provide tensile test pieces, which shall be cut
transverse (o the direction of final rotling, bend test picces ..

" (transverse or Iongxtudmal), and transverse or longltudmal

unpact test pieces if reqmred

“:;‘,19.1.3 For platﬁ rollcd on a contmuous stnp mil a

sample for testing shall be taken from a position equivalent -
: to the centre of each coil as rolled. The sample shall be

1.9. 2 Preparatxon oi‘ test pieces

suﬁiment to provide transverse tensile and bcnd test pieces.

1921 Test samples may - be stralghtened cold. AlI test B
samples which it is necessary to straighten cold shall, after
straightening, be subjected to the simulated stress rcl:cf heat

 treatment required by 1.9.3.3.

1.9.2.2 Room lemperature tensile. and be;d tests. ['In'lessw?-'-

the relevant material specification states otherwise, one .

test

" test piece for the room temperature tensile test and one:_‘“_
piece for the bend test required by the material ™
_specification shall be prepared from each test sample. 77
© Bend test pieces shall be cut Iengthwise or crosswise
from the sample, shall be not less than 13 in (38-1 mm) .|
wide and shall be of full plate thickness except that, for -

plates over 1 in (25-4 mm) thick, a bend test piece 134 in

.wide by 1 in thick may be used, provided the surface to be

put in tension is one of the original surfaces of the'plate.
The rough cdge or arris caused by cutting may be removed -
and the corners-slightly radiused by filing, grinding, or

preparatmn

1.9.2.3 Elevated temperature” tens:le tests. If material & -
required hot-tested, one test piece “shall be prepared from . B3
‘ each o[ the two rhlckest plates i in each 25 ton or part %

’I"ABLE 1, TOTAL ROLLING MARGINS FOR. PLATES AS PERCENTAGES OF NOMINA.L WEIGHT

- machining, but.the test piece shall receive no other_,‘ ‘

o)

Wldlh ol’ plnte. in

Under

" 108 to

144

o .f- " 2and over

e -.-m—

P T

N

5

* BS 1113, * Water-tube boilers . .

60t0 | T2t 84 to 9 ta 120 fo 13210 | :
60 undet under under under upder under under “and . .
(-5 m) L) 84 96 108 120 132 144 over v,
, asm | @lm) | @4m) | @Tm) | .(GO0m) | (B4m) | @6m)-| j
" - RO
.. in () % % % v | % | % | % % %
0- 113 (3) tounder 34 @8) 10-0 10:0 w0 | — — — — — . i
34 4 to under 34 (6-3) 80 10-0 100 100 - — — — -,
14 to under % 5 (79 70 80 90 10-0 120 120 15-0 — - - B
) : : : ‘ o t
546 tounder 35 (95) . 60 70 70 .| 80 ["100 110 12:0 15-0 170 3
36 to u;ldcr.'}is‘ (11-1) e 50 50 , 60 60 : 80 90 - 11-0 150 9
4 ¢ to under % (12'7) 50 50 50 60 7.5 80 - 90 120
. aEdel ’ Lt . & ‘
. - ¥ to unden§ (15 9) 50 50 50 50 60 JT5 9.0 10-0
£ 9 to'under % 191) < 50 50 50 50 50 70 80 9-0
% to under 1 (25:4) . 40 40 4.0 50 50 60 70 80
lto under2(508) 40 | 40 [ii 40 50 50| 50 60 | 70
40 4.0 50 50 50 50
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' thereof from the same cast. The test pieces shall be cut from'
positions on the samples adjacent to the room temperature
tensile test pieces and for! thick plates the distance of the -
axis of the test piece from’one face shall be as nearly as:
possible equal to one-quarter of the thickness of the plate.

BS 131, Part 2* or Part 3* as appropriate, The test pieces
shall be cut with their longitudinal axis in the direction
- specified in the relevant material specification, The notch
.shall be cut perpendicular to the original surface of the
“plate. U-notch specimens shall have a 5 mm deep notch

‘manufacturer.

shall not include material within % in (3-Z2 mm} of the
- original surface. For material between 0-40 in'(10 mm)

thjck. ’

f.9.3 Heat treatment of test samples

relevant specification and no additional heat treatment

21933

f

.;‘ll..9.3.'2 Material supplied not fully heat-treated. 1 “the

', forming;’ the test samples (or blanks cut from them) shall
" material specification in Section 2 and shall be cooled from.
of the plate. "

l.§.3.3 Stress-relieving treatment. Test samples which have
been cold straightened shall be stress-relieved for 2 hours
at a temperature 20°C below the tempering temperature
followed by cooling in still air, except for steel —261 for
which see the individual material specification. - -

1.10 MECHANICAL TESTS .
1.10.1 Tensile tests ot room temperature. Tensile tests at
room temperature shall be performed and the proof or
yield stress shall be determined, in accordance with
BS 181, The rate of loading shall not exceed 0-5 ton per
square inch per second when approaching the yield potit.

For plates up to 2 in thick either a machined round
- test piece having a gauge length of 5-65+/.5, or a rectangular
".séction test piece 134 in wide having a gauge length of

V-notch immpact tast®, Part 3, *Tha
on metals . ’ ‘ ’ .
t BS 18, * Methods for tensile testing of metals *.

Charpy U-notch impact test

' . . e : - - Y

1.9.24 Impact tests. Three impéct test pieces to represent
each plate shall be prepared in accordance with either "

-~ unless ctherwise agreed between the purchaser-‘and the’."” .
Cr Wi

For material 34 in thick and over, the impact test piece

and 0-25 in (6-3 mm) thick, one of the subsidiary standard -'

- impact test pieces specified in BS 131 * may be used. Impact.
tests are not normally required for materialiess than 0-25in -

1.8.3.1 Material supplied in the fully hedt_-ﬁeaied" condition.
The test samples shall not be cut from the plates until these .
have Dbeen fully heat-treated in accordance with the ..

;shall be given “unless they require cold straightening in
‘which case they shall be stress-relieved in accordance with . .-

““purchaser has arranged for the plates to be supplied in
“some condition more suited to fabrication, e.g. hot:

.. be given a heat treatment in accordance with the individual:

the normalizing temperature at a rate which simulates that

-8/in may be used. In the latter case the rofled surface of .
the plate may be retained on two opposite faces of the *

' : ‘ .~ |IBS 131, * Methods for notched bar tests®, Part 2:'-‘Th.e Cbarpy,:
* BS 131, * Methods for notched bar tests ', Part 2, * The Charpy

pa . . 'BS1501:Part2:197-.

" test piece, and the elongation values obtained shall be .
" converted to their equivalent on a proportional gauge
" length in accordance with BS 3894, Part 11. R
"< For plates over 2 in thick, and in all cases of dispute,
-tni¢'machined round test piece specified above shall be used. -
* Should a test piece break outside the middle third of |
its gauge lenpth, resulting in an elongation below the . -
value specified, the test may at the manufacturer’s option ..
 .be tlijsmrded fmd another test made from the same material.

| 1.10.2 Tensile tests at elevated temperatures, Tensile tests
.+ at elevated temperatures shall be performed in accordance -

with BS 3688, Part 1§. «.c .~ - 0 Lo i ,
.The tests shall be made at the temperature stated on "
the enguiry and order; this shall be selected by the purchaser.
from those tabulated in the relevant material specification
_'in Section 2. By special arrangement between the manu-
facturer and the purchaser tests at more than one tempera- -
. ture may be agreed.”,’ . S ) VPR
. Although certain steels exhibit a well-defined’ yield
- stress at room temperature this becomes less defined with
. increase of test temperature. If at any particular temperature
- the lower | yield “extension is less than 0-2 % ‘then the "
" 02% proof stress shall be taken as the criterion for
- acceptance purposes, If the Tower yield catension is more
* -than 0-2%-then the lower yield shall betaken as the
.. .criterion for dcceptance purposes. = o

. .~1.10.3 Bend tests. The test piece shall, at room temperature,
" be bent through 180° to the internal radius specified in'the
7\ + relevant material specification (optionally round a former). o
. 'The test piece passes.the test! provided the outer convex':’ i

- surface remains free of cracks.

'1.10.4 Impact tests, The impact tests shall be performed
.. in accordance with BS 131, Part Z|| or Part 3]|, as requircd
by the material specification or order. - .~
.The impact’ tests shall be made at the temperature
stated on the enquiry and ‘order; this shall be selected by -
the purchaser from those tabulated in the relevant material
specification in Section 2. By special arrangement between
the manufacturer and the purchaser tests at more than one
. & temperature may be agreed.. HE o

" 1.11 MECHANICAL PROPERTIES AT
S “ROOM TEMPERATURE L
+/'The ‘mechanical properties obtained from the. pieces .
“selected and prepared in accordance with 1.9 and tested '
_in accordance with 1.10.1 shall comply with the require- . -
. " ments of the relevant materiil specification in Section 2.)

© 1.12 MECHANICAL PROPERTIES AT . :
ELEVATED TEMPERATURE SR

1.12.1 Certified material. For certified material, representa-

tive elevated temiperature tests at the temperature specified

by the purchaser shall not be required for material supplied

to the order provided the ‘manufacturer certifies the

elevated temperature properties according to the require-

ments of BS 39201 ° SPREET FE

. I ’ RN A

" 1BS 3894, « Method for converting efongation valucs for steel”,

* Part 1, * Carbon and low alloy steels *.  ».-" " L

/" §BS 3688, * Methods for mechanical {esting of metals at efevated -
temperatures ', Part 1, * Tensile testing™ - 1, 7/ s

i V-noich impact test ', Part 3,* Thé Charpy U-notch impact test

- on metals ", S A
4 BS 3920, * Method of certifying elevated temperature proaf or
yield stress properties of stee! products by seléctive testing " . :

7.

- :ng:Umen__t_g -
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. 1.12.2 Hot-tested material. For hot-tested - material, .

" elevated temperature tests shall be made at the temperature |

. ified by the purchaser on samples selected and prepared
: ?r]:ecaccordanee with 1 9 ‘and tmsted m aecordance wrth
1102, 7 -

The plates in the batch represented by these tests ma.y

5 ‘ be used to meet more than one order, provrded the orders

are for plates to the same material specification in the

sarre heat-treatment condrtlon and hot-tested at the same
tenperatu.re ;

// The plates in the batch represertted by th..se tests shall

te deemed to comply with this British Standard provided

/(3) below. |

;",» 4)) If the results of borh the test.r 1o represent rke

il batch comply with the specified requirements. All plates in

f ’ the batch having a room temperature. tensile strength -

i/ equal to or greater than the Iowest room temperature

y.-’ tensile strength of the plates selected to represent the batch

shall be deemed to comply with this standard. In addition,

any plate in the batch having a’ lower room temperature

tensile strength shall also be' deemed to comply, provided

v, the produet of its rcom temperature tensile strength and

" the hot proof ratio* deterinined on the hot-tested pieces

' exceeds the s

by not less than 0-2. tonf[m’ (0 3 kgf/mm?).

batch fails to meet the specified reqmrements Any. plate

- in the batch for which the product of its room temperature
" tensile strength and the hot proof ratio* determined on the
samples tested exceeds the/specified minimum elevated .

" tempetature’ proof stress by not less than 05 tonffin?
(0 8 kgffmm’) shall be deemed to comply with this standard,

batch fail fo meet the specified requirements, Every plate in
.the batch shall be considered on the basis of the Tequire-
ments of 1.12.2(2) and all plates not meeting those require-

- ments shall be deemed not to comply with this standard,
" The remainder of the batch shall then be re-submitted for
' hot testing in aecordanee wrth the appmpnate requtrements
B ot‘thollz LT R

7 S E SR 13 nvrmcr PROPERTIES

| and prepared in accordance with 1.9 and tested in accord-
' .l/ ance with'1.10.4 shall verage not less than the average
! + Il value stated in the relevant material specification, and no
1f .| single test piece shall give a value less than 75 % of the
i specrﬁed average value g :

‘a test piece not fulfil the test requirements, two additional

'tests shall be rnade on test pieces from samples taken from

.- - the platc "or "cofl represented. Should either of these’

a " additional tests fail, the plate or coil represented shall be

: deemed not to eornply with the- reqr.urements of thrs
British Standard, LR )

not comply with the relevant requirements of the material
specification on the basis of its calculated hot proot'

Elevated temperature proof stress

»

) Hot p mr ratio — Room temperature tensile strength . '
If the two plates hot-tested give different values the, Iower value
i shall be used, )

‘L———‘—"'—‘—_*‘Ww e

the test results mest the requtrements of etther (1). (2) or .
fall below . the

ified elevated temperature proof stress .

ABIf the results of one of the tests to represent the .

Q) If the results of. both of the tests o represent the

'I'he 1mpact properttes obtained from test pteees selected .

: % 114 RETESTS = - '
1.14.1 Room temperature tensile and bend tests, Should vy

e

'1.16.2 The test certificate shall be signed by the person

1.14.2 Elevated temperature tensile tests. Should a plate

e e
. . ¢

u

st:-ength in aeeordance wtth 1. 12.2, the manufacturer may ;

- perform an elevated temperature tensrle test on each plate" :

mvolved

1.14.3 Impact tests II‘ the’ average of the three impact .
tests-equals or’ exceeds the specified minimum average,
value but one test picce fails to give the specrﬁed minimum ',
individual value, two more impact test pieces shall bz cut
from the same plate and retested. If. both’ these pieces .
give not less than the specified minimum average value,:

“the material represented sizll be deemed to comply thhj
- this British Standard. hY

If the ave-age of the three i impact tests falls to attain the .
ified minimum average value, or if two of the tests !
ed minimum individual value, the

material represented shall be deemed not to oomply with

. tl:us Bnttsh Standard

1 14.4 Re-heat treatment. The manufacturer ‘shall .have
“-the right' to; heat-treat;or re-heat-treat any ‘material,

including matenal already found not to fulfil the test
requtrements and to re-submlt it for testmg .

L 15 MARK]NG

Eeeh plate as delivered shall be 1eg1ny marked w:th the
manufactiurer’s name or trade mark and with numbers or *

- * . other identification marks by which it can be traced to the
cast of steel from which it was made. In addition, if stated

on the order, the plates shall be marked with the appro- .
priate code designation in accordance with 1.1.3. A line of

" paint shall encircle the numbers or other identification
_ marks. Paint containing lead zmc copper or tm shall
“motbeused. | . A

116 MANUFAC‘IURER'S CERTIFICATE

1.16.1 The manufacturer of the plates shall supply a
certificate stating: * ° ‘
(1) the reference number of each plate,
@ the individual rratertal specrﬁcatton with which the
‘plate complies, ©
(3) theladle analysrs in respect of all spectﬁed elements
(4) the room’ temperature mechamcal properties
obta.med ‘ f ‘
(5) details of the heat treatment rf a.ny, gtven to the
plates,, ‘ .
‘(6) details ‘of the heat treatment if a.ny, glven to the
. test samples, . »
{7 for hot-tested matertal the reference numbers of
the plates tested, the temperature at which the
- tests were made, and the yteld or proof stress values
. - obtained. . ‘
"(8) for certtﬁed material, the eIevated temperature
proPcrtles wrth wh.tch the plates are ccrtrﬁed as
_ complying. ;* ah i o
(9) for matertal ha.vmg specified tmpact propertles
‘ the - temperature at which the impact tests were
-made, the type of test piece and the results obtained.

responsible for the supervision of the i inspection and testmg
of the plates ' , '

117 DELIVERY |

Nosteel shall be despatched from the manufacturer’s works

until it has been tested and complics with, or has been
certified ‘as complymg with, all the requirements of this
standa.rd applleable to the material ordered

_‘
sl

; :L_m‘ b

e
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B 1.18 DEFECTS REVEALED AFTER DELIVERY
* Inthe event of material proving defective during subsequent

manufacturing operations, such material shall be regarded:

as not complying with this British Standard notwithstand-
ing any previous certificates of satisfactory testing, pro-

vided the material has not been improperly treated after

delivery. o .
" 1.19 INSPECTION
The purchaser or his representative shall have access at

‘all reasonable times to that part of the manufacturer’s -

. works engaged on the order; he shall be at liberty to
. inspect the manufacture at any stage and to witness the

required tests, If the material is to be inspected and tested |
in the presence of the purchaser’s representative, this shall -
be stated on the enquiry and order (see 1.2 (8)). :

| 120 TESTING FACILITIES

The manufacturer shall supply the. material réquired for

testing and shall furnish and prepare the necessary test.
pieces and supply the labour and appliances for such

testing as may be carried out on his premises in accordance

with this British Standard. Failing facilities at his own
works, the manufacturer shall arrange for the tests to be
carried out elsewhere. : ‘
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- MOLYBDENUM BORON STEEL PLATES = . *..
g | i .. upto 3% in thick)

w

o . . ‘I, ;
21 CHEMICAL COMPOSITION ~* ' MECHANICAL PROPERTIES‘AT : = .
; The ladle analysis shall comply with the following - ROOM TEMPERATURE - ;7 N
= réquirements: R L E S T
CHEMICAL COMPOSITION: ” " N o]
‘ e , Tensile strength, tonffin® . mi © o max.
Eemezt min, max. e'[ ; onffin (kgffm.m’) min. ‘
| | % o | % [ s
Carbon 010 0-17 o P
Siticon ST B i e ool Geffmm,
Manganese 040 0-80 ‘Uptoand including 2 in (Smmm) | .~ 29 (457)
Molybdenum 040 060 ‘ Over 2 in . 27 (42-5)
' Boron . 0-001 0-005 . O v
| S ‘ , . Elongation, % min., ". o : -
n Sulphur = — 0-040 forL,=565ys, . T .
/ Pho'slaﬁomsf' - 0-040 Bend test '
‘ E g‘::_kel, 3 - g;’g Maximum radius of bend in PN "
Tomium LT terms of thickness ¢ L 1M
Copper .- — 0-30 ‘ —
2.2 CONDITION OF SUPPLY &
Unless otherwise agreed and stated on the enquiry and : R o e
order, the plates shall be supplied - normalized from .. . A L T
930-980°C. } " " 25 MECHANICAL PROPERTIES AT
2.3 HEAT TREATMENT OF TEST SAMPLES . . ELEVATED TEMPERATURES R
. . . .. . T ey, ’ P te, o ’
For plates supplied in the normalized COndltl(-!l:l, test If plates having elevated temperature, properties are ' i \‘ .
samples having the same heat treatment integral with the ordered, the manufacturer shall, as réquired , by the ; -
plates ‘shall be scparately stress-relieved at 650 + 10°C order, either: -~ .- e L
for 1 hour followed by cocling in air, ‘ ? i b 1‘? M b
For plates supplied in dther conditions for subsequent . (1) certify thatt ]fpfaltfs have mt?l appropriate property i . .
hot-forming, test samples cut from the plates shall be specified in the fo fowi"g table in accordance with -~ B
i normalized using a cooling rate simulating that of the the requirements o I-_f’--l .‘ ' ’
i Plate and shall be stress relieved at 650 & 10°C for 1 hour or T -
followed by cooling in air. : . » (2) hottest the material in accordance with the
.u.l 2.4 MECHANICAL PROPERTIES AT - : ‘ requirements _Of 1.12.2 at the temperamre stated "
=) ROOM TEMPERATURE : on the order, in which case ‘the yield stress or ",
P The mechanical properties obtained from the test pieces . 02 7 proof stress values obtained shall comply
& selected, prepared and tested in accordance with the with the relevant. requirement of the following
requirements of Section 1, shall comply viith the following table: SwTTe .
requirements: 0 ! o " NOTE. Creep rupiure propertics are given in Appendix B, .
MECHANICAL PROPERTIES AT ELEVATED TEMPERATURES" -
Minimum yield stress or 0:2 % proof stress, tonf/in? (kgf/mm?), L - 7
. at a temperature, °C, of: - - L. o R T v -
Nominal ; B P .
- thickness Y : T '
100 150 200 oy 250 300 3s0 400 1 ooaspt. | s00%
Up to and including : ‘. ) P o : ey \,
2 in (51 mm) 270 270 270 ;i 270 262 | 254 244 | 235 | 224 .
: @25 | @25 | @25 |. @25 | @13 [ @00 | @84 @0 | @H*
Over 2in & 250 | 250 | 250, | 250 | 42 | 234 | 4 | =5 | zoar . 3
C @99 (3949 E0) (3949 (381) (369) (35:3). @39 1 @2n-

" * Stee plates to this specification are not generally ‘recommended for use at temperatures abovg' 400°C,

T

e
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