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BS 1501 Part 3 . 1973 
/.l 
' -· 

Foreword··•· 
: ' . '. 1, Q . 

This British Standard has'been prepared under the authority of the Iron and Steel Industry Standards 
· Committee. · · ,: \ 

The previous edition of BS 1501-6, ' Steels for use in the chemical, petroleum and allied industries!, was -
specifically related to steels for '\isc in the chemical and petroleum industry, but the scope of this re'rision 

· .-.-. , .. • ·11 -.. _,_ '•,, 

has been widened and the_ standard now relates to steels for all fired and unfired pressure vessels;' In conse-
quence, it incOiporates requirements for the steels previously covered by BS 1633 which has been w/V'drawn. 

To provide greater flexibility; it ha3 been decided, in revising BS 1501-6, to publish the individual specifica­
tions for,the different product forms under separate covers which retain the existing numberipg syste111'for 
the standards except that the parts of BS 1501,.now relate to plates and the previous!y\unused:number 
BS 1502, has been allocated to sec_tions and bars. The separate publications for dilfc~eni prod~ct forms_ 

' . ' ' ' ·- ··, ,·, ' '1' - .. -

wi~:;:/oll;::;s., ); , 

BS 1502. Sect;tJns and bars (other than bolting material). 
BS 1503. •· Forgings. · · · · 
BS 1504::, Castings. 
BS 1506. Bars for bolting material, ---
BS 1505 bas not been allocated -to a specific steel product. 
' ' : •' ' -'. . ~,,,. ' ,,' . ·1~ ' . ~ _.· . ' ,' 

In view of the change to the metric system it bas· been decided to allocate the- following part numbers 
toBSl501: . - - ,,;-· . . 

Part I. Carbon and carbon man£anese steel plates. Imperiali.mits. 
__ Parti.2. Alloy steel plates. Imperial units. . : . :_ , . 
Part 3. Corrosion and he:it resisting,steel plates. ImperiaLunits. 
Part 4. Carbon and carbon manganese steel plates: Metric units. 
Part 5. Alloy steel 1Jla!es. Metric units. - _ - - ':. 
Part 6. Corrosion ;;_,,d heat resiiting steel plat~s'. Metric \inits. J, 

ffis intended that Parts !,'2 and '.i' will be ~tl::drawn ,a~ soon as practicable. · 

In preparing this revision which completes the series of three Parts)n imperial units (commencing with 
Part 1 issued in 1964) full account has been taken of the agreements reached in the'j:ireparation of the Inter­
national Code for Stationary_ Boilers by Technical Committee 11 of the International Organization for, 
Standardization. In' consequenloe, elevated temperature pro_of stress properties for the steels have been 
specified wbere app~opriate.·Provision has been· made for the supply of these steels eithet .with the elevated 
temperature proof stress properties certified on a statistical basis, or demonstrated ._by actual rep:'esentative 
hot tensile tests on samples taken from the plates (see Section 1). In the cases of steels for. which 1.0 % offset'• 
values are.~sed as tile design criteria, additional values at 0.2 % offset are'iisted in Appendix -B. Individual 
material specifications for a,=ge of stainless steels and nickel steels are included in Section 2. [n addition: 
individual materialispecifications for a number- of recently developed high pro~f.stress sta.inlesaC"steels are 

.,- . . . -·- ' .· ,l- . . 

included in Section-3; In this revision the designations-used,_are as descr;bed inJ;lY6290, 'New designation 
system for stainless steels'. - _ - _- -(.c -. . _ -

Certain of the grades are specified· in such a way as to ha've superiOr stress rupture proPer,tiC!S relative t,_., ·­

those of the other grades of the same type and. to be_ particularly suitable for service at temperatures above 
t, . . • ' . ·, . 

550 'C approximately, though at some sacrifice of strength at lower tempera,tures.pata on the stress rupture·· 
properties of these grades are given in Appendix A and may be relied ·upe>n;for'desigo purposes. . . -

_ Appendix C gives guidance regarding the influence of fabrication and heat treatment on itie mechanical 
properties of the plates. · · · - · • -

NOTE. Where metric equivalents are stated, the figures in imperial units are LO be"i-cPfded as thd standard~ The metric con­
versions are approximate. More accurate conversions should be based on the tables in BS 350, 'Conve~ion factors and tables'. 

j\ -._,. 
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BS 1501 Part 3 :;1973 

British Standard Specificationfor · 

Steels for fin~d and unfired pressur~ vesseJs. · 
Plates 
Part 3. Corrosion and heat resisting steels. Imperial units 

• I • , , -

1. . General requirements 

1 .1 Scope 

1.1.1 T!liiBritish Standard specifies requirements for corrosion and heat resisting ~teel plates for fired 
and unfired pressure vessels. Individual material specifications for a range of standard materials are included 
in Secti6n 2, arid specifications covering high proof stress corrosion and heat resisting steels in Section 3. 

· PrOV!Sion has been made fOr _the supply of material· to meet different combinatiO'ris of service conditions 
and,the plates can be supplied: · 

· (I) to specified room temperature• properties ~rily; 

.' (2) to specified room temperature and elevated temperature proof stress properties; 

(3) to specified low temperature impact properties in the ea~ of the ferritic stainless steels. 

1.1.2 · A thickness limitation· is included where appropriate.' Thicker plates can be supplied:to ·these sped­
' fications by agreement between the manufacturer and the purchaser but in such cases some adjustment of 
·. lbe u:iechanical properties may be involved. 

• 

• 1.1,3 Th~ austenitic and nickel steels in' Section 2 are not notch sensitive at temperatures down to -196 'C • 
and it lias not been considered necessary to include low temperature impact properties for these steels. . . 

The high proof stress steels in Section 3 are a recent development and their suitability for use is·not as • 
fully established for service down to -196 'C as for the steels in Section 2. If required, the low teniperature 
impa_ct properties may be agreed between the pu.rchaser and the manufa~turer. · ·· 

' ' 

· 1.1.4 The suffix ' A ' relates to material supplied to specified room temperature tensile· pr~perties onlyi 
Steels supplied to specified elevated temperatu.-e·proof stress properties shall be designated by the suffix' B ·.: 
·· Material having specified low '.temperature imj,,i;:t properties shall be designated by the suffix 'LT' 
followed by-a number representing the temperature of thetest i~. degrees Celsius ( 'C) below zero. 

Examples of designations are: · · · . · . . . ·•, ,, .. · · 

, (l)BS 1501-,3'.6Si2/;i,;inless steeiplates supplied to specified room temperature properties only ~hall 
be coded as BS l501-316S12A. . .. 

(2) · BS 1501-347S17, stainless steel plates supplied to specified room temperature and elevated temperature 
proof stress properties shliU be ::ode-;! ~s BS 1501-347S17B. 

':,. (3) BS )501-460S52: stainless steel plates supplied to specified room tempe;:..ture properties and impact 
properties at -70 'C shall be coded as BS .1501-460S52A LT 70. · 

\.NOTE .. The tilles of the British· Standarc!S referred to iri 1his stait.dai-d are given on the inside bade cover. 
·",\ '~· ':' ' . ' . . . . .. ;;~' .•·. . . -

• • •·-"'"'"' ---··-• ••-.;. -. 1;/ 
() I • 
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,, BS 1501 Part 3 .1973 
I, 

1.2 Information to be stipplied by the purchaser ~· ' ' ,' 

The following information shall be stated on the enquiry and order: ,, 
(I) The material specification in Section 2 or 3 with which the plates shall comply. _ 

(2) The heat_ treatment condition in which the material is t~ be supplied, if different from' that stated in 
the material specification in Section 2 or 3. 

r NOT~~ In th~\::ase of nickel steel NA l 5. o~e or the two altef~ative conditions of supply as detailed jn Sectic.;~ 2 shall be statCd. 

(3) If plates having spe,ified elevated temperatme proof stress properties are requi"'.d. the order shall state 
the temperature at which the proof stress property is required which, unless otherwise agreed with the 
manufacturer, shall be one of those tabulated in the relevant material specification•. · 

' ,If , 

{4) If plates having specified impact properties are required, the order shall state the temperature at which 
the impact tests are to be performed which shall be one of those tabulated in the relevant material specifica-
b*. . • . 

· (5) If relevant, whether the intercrystalline corrosion test is required (see 1.11.5). 
(6) Whether the plates are to be inspected during manufacture and tested in the presence of the purchaser's 

representative (see 1.10.1.1). ' 
(",, 

1.3 General . 
', The steel shall comply with the requirements specified in this secti~n ari'd with the appropriate requirements · 
specified in Section 2 or 3; · · 

(_ ·, .. 
1.4 Steelmaking process 

·- - . . ,- - . _. .. ;1 ·, 

.Unless otherwise specified in the relevant material specification in Section 2, the steel shall be made bf.an ,-; . 
electric process. · · 

.• 1.5 .· Chemical composition'' 

1.5,1 Ladle analysis.· The chemical composition of the steel as ·determined by ladle analysis shall comply 
with the relevant material specification in Section 2 or 3. , " 

C: 

1.5.2 Permitted deviations on product analysis. _The permitted deviations oftany analysis of the product_ 
from the specified composition are given in Table I. These deviations, other than when maxima only are , 
specified, apply either above or below the specified limits of the range, but not both above and below for 
the same element from different sample products from the same cast. When maxima only are specified the 
deviations are P,Ositive only. ' ' r 
1,5,3 Incidental elements. Elements not quoted in the' relevant specification shall not be intentio'ilally added 
to the steel without the agreement of the purchaser, other than for the purpose of finishing the heat. All 
reasonable precautions shall be taken to prevent the addition of such elements from scrap.or other materials_ 
ut:ed in manufaCture.. = . \. -. , .. - ·:.·. . -

Percentages of elements up to the amounts given in Table 2 shall be
1 
~onsidered as incidental. 

1.6 Freedom from defects 

The plates shall be free from harmful defects. ~ 

. Slight surface imperfections may, however, be removed by mechanical means provided that after such 
treatment 'Jie plates comply with the requirements of 1.9. Defects shall not be repaired by welding except 

. by agreement with ,the purchaser. ': _ . ' 

·• Only those plates f~~-- ~hi~h· ~peci&d hi&li"°iemperatwe propCrties o~- impact properties arc listed in' the· relevant material 
specifications ma)' be so' ordered. By_ ~greenlent• ccrtain materials ·can ·be supplied with both specified ~levared temperature 
and impact_ prOpcrtics. It:•·, · · · ' · ·, · · 

.G .r,-
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BS 1501' Part 3 · 1973 0 

·:i' C' 
: ~, 

Table1. 
. - ,.. ' ,, 

: -~·,,.'. ' ', . ' . ... )'. ' 

Permitted deviations from the specified composition ,, 
" :, "'· ':•·· ,... . 

,·.· 

Elemeut When the maximum oCthe specified nmge is: Permmible _de,iation ffom the speclfiecl composi6on 

% . .. . . .... 
C Up to and including 0.03. 

%. 
0.005 
0.01 

' Si 

Mn 

Ni 

Cr 

Mo 

.Ti 

Nb 

Al 

Cu 

.N 

s 

p ::...::: 

over 0.03 up to andincluding 0.25 

Up to and including I.0 

Up to and including 1.0 
over 1.0 up to and including 2.0 

Over 5.0 up to and including 10.0 
over 10.0 up to and including 20.0 
over 20.0 

·~ 
Over 10.0 up to and including 15.0 
over 15 .. 0 up to and including 20.0 
over 20:0 •' 

y 

Up to and including 1.0 
over 1.0 up to and including 2.0 
over 20 up to and including 3.0 
over 3.0 

All ranges 

All ra~ges 

0.06 

0.03 
0.04 

0.IO 
0.15 
0.20 

0.15 
0.20 
0.25 

0.03 
0.05 
0.08 
0.IO 

\. 
0.05 1 

0.05 

Specified ,;,aximum up to and iriclcding 0.30 0.05 ,, 
,;_. 'l\ 

Over 1.0 up to and including IO.O. 0.05 

Up to and including 0.25 

Specified maximum:up to 0.030 

Specified maximum up to ~.045 

C 
0.02 

0.003 

0.004 

The samples shall be selected in accordance with BS 1837. 

Table2; Percentages of incidental elements 

' Austenilic steels ,-,, 
Element Non-austenitic steels ·-Without specified molybdenum ;'. 

.Unstabllized Stabilized ' Ii 

% % % " 

Ti - 0.IO -
Nb : ' 

., 
- 0.20 -

Mo 0.30 0.70 0.70 
Cu 0.30 0.50 0.50 

"/ 

C 

', 

With .spec:i6ed molybdeuum . 
. 

Unsl:?bllized Stabilized .... 
. •,· 

% % 
0.10 -
0.20 -
- ,, -

. 

0.70. ' 0.70 

' 

For special applications the purchaser, by agreement with the supplier, may specify a maximum content 
for one or more.incidental elements or may require the amount of such elements to be stated in the certificate 

/c,'of analysis, or both. 
0 

• 
s 

.• -~ 

'- (;; 
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BS 1501 Part .3 1973 
'I ,I 

1.7 ~~attreatment ,/: " ,, .' ,.1 . \/:,''. ', : . : , , . 

Unless othirwise stated on the enquiry and order the plates shall be heat treated 'a/required by't~e relevant 
material spocification in Section.1 or 3. . , , , , ' · ~\ '·'' 

1.8 Surface finish " 

Unless otherwise stated on the enq'!iry and order, the plates shall be'supplied, de~.Ied. ";""'''"':. 

1.9 Margins of manufacture 

1.9.1 Thickness to1crances-geoeral. Except as provided· in · 1.9.1, no plate shall be under the specified 
thickness at any point, nor shall it exceed the specified thickness by more tb~n 7½ % of the specified thickness. 
The thickness shall be measured ntit less than ff in'Jrom any cut edge or I in from a mill edge. , · )/> ,, 

1' 1.9.Z Thickness tolerances-locally reduced plate. Should any plate be reduced locally below the specified':):, 
· thickness, such plate may be accepted as complying with the requirements of this British Standard provided' 

that: 

. {I) its thickness has not been reduced by more tha,n 2½ %, · . .. . . 
. } (2) in all other respects it is satisfactory and the purchaser'i's satisfied that, though. locally reduced in 

. th,i~kness, it would, by virtue· of its actual mechanical properties and: any design factors, fully meet the 
strength'requiremcnts of the 'application standard (e.g. BS 1515 Part 2);' ; · ' 

,: (3) the purchaser is furnished with a test report and a sketch indicating the location and thickness.,of the 
reduc:d areas. . , . 

'
'"./ 1.9'.3 ·'Lengtl, and width. Unless otherwise agree1 between the manufacturer and the purchaser the toleran~s c 

on length and width of plates shall be as stated in Table 3. · , , 
' ·,,, . ' ,, 

Table 3 .. · Toleran~es on length and width of plates . 
•,', ,~ ·. 

SllfCified length or width · r, Tolerance 
,-:; 

Up to and including 10 ft (3 m) -0 (- 0) 

' 

+ ¼in (+ 12.5~m) 

(-;()) 
', 

-0 
' 

Over 10 ft, up to and including 20 ft (6 m) 
+ I in (+25mm) 

Over 20 ft -0 (..'.. 0) 

+ It in (+ 32 mm) 
·.· 

1' .· " 
1.9.4 Flatness. If special standards of flatness arc required they shall be ag'reed between the manufacturer 
and the purchaser. i, ' , · · 

1,.10 Number. selection, prepa'ration and heat treatment of test samples 
,"', ,,, 

1.10.1 Selection or test Slllllples 

1.10.1.1 Unless othe~ise agreed and stated on the enquiry and order,the t.;,;t samples shall be selected by 
the manufacturer. I'f,:ated on the enquiry and order !see 1.2.1(6)) the tests shall .be performed in the presence 
of the purchaser or his representati~e. · · · 

t.i0.1.1 Unless the relevant material specification states otherwise for plate/up to. and including 2~ tons 
(2! tonnes) as rolled, a sample shall be taken from one end only of each plate.·.For plates weighi~g.over 2! 
tons as rolled, one.sample shall be taken froni eacheitd of each plate. · · 

,' ' . ' ,,, : ' ' 
C 7 Q 

·I' 
',! 
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BS 1501 Part 3 1973 
!' 

t· 

1.10.l.3 The samples shall be taken from the ends ~f the plates, midway bet~en .~e centre and one edge; 
and shall be adequate to provide tensile test pieces, which shall be cut transverse'10 the direction of final 
rolling, and imp~ct test pieces, if required, which may be cut either parallel or transverse to the ~irection of 
final rolling (see also 1.10.2.4 and 1.14). . ' '. ,: , . ,\i:, •··. 

( •,'' 

1.10.2 Preparation of test pieces 
Q (, , '.~I/'.", 

1,10.2.l Room temperamre tensile tests. Unless the relevant material specifiCJ1tion states, otherwise, •One 
test piece for the room temperature tensile test required by the material specification shalf .be prepared 
from each test sample. . · · ' 

1.10.2.2 Elevated teinperature tensile tests. If material is required hot-tested, one test piece shall be prepared 
from each of two plates in each 25 tons (25 1onnes) or part thereof from the same cast, and, if heat 
treated, subjected to the same nominal heat treatment. The test pieces shall be cut from positions on the ' 
samples adjacent to the room temperature tensile test pieces and Tor thick plates the distance of th~ axis of · 
the test piece from one face shall be as nearly as possible equal to one-quarter of the ,thickness of the plate. 

•• • : IJ ' 
: ... 

1.10.2.3 Impact tests. If required, three impact test pieces to represent each plate shall be1
' prepared' fo · 

accordance with BS 13 I Part 2. · "' 
The specified impact properties relate to test pieces cut parallel to the direction of final rolling, The manu­

facturer maychowever cut the test pieces either parallel or transverse to the direction of final rolling. The 
notch shall be cut perpendicular to the original surface of the plate (see'Fig. I). · · <:· 

For material between 0.40 in (10 mm) and 0.25 in (6.3 mm) thick, on/ of the subsidi~ry standard impact 
test pieces specified in BS 131 may be used. Impact tests are not normally required for material less than 
0.25 in thick. 

Fig. 1. Location of impact test piece 
/J .-'/ .. ~;: 

?' C 

l--Axis of 
/ notch 

0 

1.10.3 Heat treatment of test samples; The test samples shall not be given any furth~r heat treatment after 
separation from the plates they represent. . 

' ( 

1.11 Mechanical tests'· • 

t.11.1 Tensile tests at room temperatures. Tensile tests at room temperature shall be performed and the 
proof stress shall be determined in accordance with BS I 8 Part(:?: .·. c · 

'Either a machined round test piece having a gauge length of L) = 5.65\1S0 or a rectangular section test 
piece having a gauge length of L, = 2 in (51 mm) shall be used. (S0 = original cross-sectional area.) 

The proof stress may be determined as a total elongation proof stress except in cases of dispute when 
the offset proof stress shall be measured. ' 

;!·; 

C 
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c, < 

1.11.2; Tensile tesls at elemted temperatures. Tensile . tests at elevated temperatures shall be · performed 
in accordance with BS 3688 Part I. • <·. · . . . . · . 

,. . ' . ' -, ', ,,~ 
The 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 spedfication in Section 2 or 3. By special arrange­
ment between'thl, manufacturer and the purchaser tests at more than one temperature may be agreed. 

1.11.3 Impact tests. Th~ impact tests shall be performed in accordance with.·BS 131 Part 2. 
The impact tests shaUbe made at the temperature stated on the eriquiry and order: this shall be selected 

by the purchaser from those tabulated in the relevant material specification in Section 2 or 3. By special 
arrangement betweeo>ihe manufacturer _and the purchaser tests at more than one. temperature may be 

, agre~d. :-; .,:::-:// ·. ·. : · · ~- --'I'. _\_:.· ·- ,. 

1.11.4 Hardness tests. If required by the material specification, hardness tests shall be performed .in 
accordance with BS 240 Part I. · · · 

1.11.5 Intercrystalline corrosion lest for anstenitic steels. If specified in the relevant material specification 
and required by the punhlaser, a special bend test shall be carried out as follows: . ,, 

Each bend test piece shall be not larger than l in (12 mm) diameter or thickness and, unless otherwise 
specified, before being tested shall be heated at a temperature of 650 °C (1200 'F) for the time specified ._in 
the relevant material specification and cooled in air. It shall then be immersed for 72 hours in a boil\ng 
solution having the following composition: 

111 g copper sulphate (CuSO4.5H2O) 
98 g sulphuric acid (relative density 1.84) 

. made up to I litre with distilled.water. · . , ' . 
Precautions shall be taken during the boiling to prevent concentration of the solution due'to ~vaporation: 

After this preparation each tes.t piece shall be capable of.being bent without cracking through .90' rc,und a. , · 
radius equal to 3 times the diameter or thickness. of the test piece. The test piece passes the test:provided · 
the outer convex surface remains free of cracks. . .-. ·.• .' ' ' 

NOTE. For nickel steels NA IS and NA 16, ir an-intcrcrystallinc corrosion test i~·requircd by:_the enquiry_ .. and. ~~dcr, the 
conditions'0f the lest shall be agreed between the supplier and the pun:haser. · ' -, 

,' '1.12 Mechanical properties at room temperature 

The mechanical properties obtained from the test 'pieces selected and prepared in accordance with 1.10, and '' 
tested in accordance with 1.11, shall comply with the requirements of the relevant material specification 
in Section 2 or 3. c. -

1.13 lli'lechanical properties at elevated temperatures 
1.13.1 If required-by the order, elevated temperature tbsts shall be made at the temperature specified by 
the purch~ser on sainples selected and prepared in accordance with 1.10 an_d tested in acc.orda'nce with 1.11. 

. I· , ., ...• 

The plates in the batch represented by these tests may be used to meet more than one order, provided the· 
orders are for plates of the same material specification in. the same heat-freatment condition and hot-tested 
at_the same temperature. ' · · . ·. ·· · .\. . . · · · 

1.13.2 The ;late~ in the batch represented by these tests shall be deemed to comply with this Briti;h 
Standard provided the test results meet the requirements of either 1.13.2.1, 1.13.2.2 or' 1.13.2.3. 

,;,• ;l"'' : ':, ' 

. U3.2.1 If the results of both the tests to represent the batch comply with the requiremei,ts of the relev'ant 
material specification. All the plates in the batch having a ro~in teinperattire proof stress• equal to 'or greater 
than the lowest room temperature proof stress• .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 proof' 
stress• shall also be deemed to comply provided the product of its room temperature prnof stress• ~nd the 
hot proof ratiot determined on the hot-tested pieces exceeds the specified elevated temperature proof stress 
by not less than 0.2 tonf/in2 (3 N/mm2), 

• In the case or"steels BS JS0I-403S17, -405S17 and -460S52. the criterion is room temperature tensile stl'Cngth, 
t For the austenitic steels the hot proof ratio = elevated temperature proof stress and for the ferritic stcc:ls BS IS0l-403S17. 

, . room temperature proof stress 

~5S17 and ro//maragjng sleel, ~S52, !he hot proof ratio = elevated temperature pro~f stress. . 
' , () · '., room temperature tensile strength 

If the two plates hot-tested give different values the lower value shall be used. 
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1.13.2.2 If the results of one of the tests to represent the batch fails to meet. the require"!ents of the relevant 
material specification, Any plate in the .batch for which thi:'product of its room temperature tensile strength 

. and the hot proof ratio• determined on the' samples tested'exc~eds the'minimum el,cvated temperature proof 
stress specified in the relevant material specification by not less, than 0,5 tonf/ii,2 (7.8 N/mm2) shall be 
deemed to comply with the requirements of this standard.: ·' · 

" 
1,13,23 If the results of both the. tests to repr~sent the batch fail to meet the requi~ements of the relevant 
material specification. Every plate in the batch shall be consid.ered on the basis of the requirements of 1.13.2.2 
and all plates not meeting those requirements shall be deemed not to comply with this standard.::The remainder 
of the batch shall then be resubmitted for hot testing iri accordance with the appropriate requirements of 1.10 
and 1.13. · , , ' ' 

1.14 Impact properties , , 

The impact properties obtained from standard test pie<:es (10 mm square) selected and prepa;.;,{in accordance 
with 1.10 and tested in accordance with 1.11 shan:average not less than the average val.ue staied in the 
relevant material specification, and.no single test piece shall give a value less than 75% of the specified 

· minimum average value. ·.~.· ,'
1 

• •• 

• 

For subsidiary standard test pieces, the values to be. obtained shall be agreed between the manufacturer , • 
and the purchaser. 

1.15 Retests 

1.15.1 Room temperature tensile and bend tests. Should a test piece not fulfil the test requirements, two 
additional tests shall be made on test. pieces from samples taken from the plate represented. Should either 
of these additional tests fail, the plate represented shall be deemed not to comply with the requirements of 
this British Standard. 

1.15.2 Elevated temperature tensile tests. Should .a plate not comply with the relevant requirements of the 
material specification when tested in accordance with U3.1 and assessed in accordance wi.th 1.13.2.2 
and 1.13.2.3 two additional elevated temperature tests shall be made on test pieces taken from the same plate. 
Should either of these additional tests fail, the plate represented shall be deemed not to comply with the 
requirements of this British Standard. r 

(_,' 

1.15.3 Impact tests. If the average of the three impact tests equals or exceeds the specified minimum average 
,1 " .. . 

value but one test piece fails to give the specified minimum individual value, two more i,mpact test pieces 
shall be cut from the same plate and retested. If both these. pieces give not less than the specified minimum 
average value, the material represented shall be deemed to comply with the requirements of this British 
Standard. . , , . .. , , · 

If the average of the three impact tests fails to attain the specified minimum average value, or if two of 
the tests fall below the specified minimum individual value; the material represented shall be deemed not to 
comply with the requirements of this British Standard .. 

1.15.4 Re-heat treatment. Th; manufacturer shall have the right to heat tl~at or re-h~t tre~t any material, . 
including material already found not lo fulfil the test requirements, and resubmit it for testing. 

' 
1.16 Mf!~king 

Each_ plate 'as, delivered shall. be legibly marked with the manufacturer's mune or trade mark and with 
numbers or ollier identification marks by which it can be traced. to the cast ofst~el from which it was made. 
Hard stamping is not permitted except on the•edges of plates in .which case scroll stamps shall be used. In 

·- addition the plates shall be marked with the number of this British Standard and the appropriate designa­
tion· (see 1.1.4). A line of paint shall encircle the n~mbers or other identification marks.,Paint containing 
lead, zinc, copper or tin shall not be used.,-

NOTE. Attention is drawn to the certificalion facili1ies offered by BSI; see the inside back cover of thls standard. 

- • •• _. 
0 

• elevated temperature proof stress . '. , -.:; 
• For the austcmt1c steels the hot proofrauo = t t r stress , and for the femt1c steels BS 1SOI-403S.J7, 

room empera ure proo , . , -· · 

. · . '.'e!e~ated temperatllre proof· stress ·; 
-405S17 and for maragmg steel, -460SS2, the hot proof ratio =·. room temperature tensile strength• · 

If the two plates hot-tc.stcd give diffc.;rcnt values the lower value shall be used. 

10 ,. 
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1.17 Manufacturer's certificate, 

The manufacturer of the plates shall supply a certificate stating: 

{I) the reference number of each plate; 

(2) the individuaf, material specification with which th{plate complies; 

(3) the ladle analysis in respect of all specified elements; 

(4) the room temperature mechanical properties obtained; 

(5) details of the heanreatment; 

Part 3 1973 

(6) for material suffixed 'B ', the temperature at which the tests were made, and the proof stress values 
obtained; o 

(7) for material having specified impact properties, the temperature at which the impact ,!~sis were made, 
the type of test piece and the results obtained. / ·' 

The manufacturer's certificate shall be signed by the person responsible for the supervisib~ of the inspection 
and testing of the plates. , ,)y 

/~f 
1.18 Delivery . // 

,No material,shall be despatched from the manufacturer's w~rks until it has,b))en tested and complies with, 
1 ·or has been certified as complying with, all the tests and requirements of trJs standard applicable to the 

material ordered. 

·-.,..~\ 
1.19 Defects revealed after delivery ,/, 

)/ 
In the event of material proving defective during subsequent manufacturing orerations such material shall 
be regarded as not complying with the requirements of this British Standard notwithstanding any previous 
certificate of satisfactory testing, provided the material has not been improperly treated after delivery. 

:: . u 

1.20 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 pL1rchaser's representative 
this shall be stated on the enquiry and order. 

1.21 Testing facilities 

The manufacturer shall supply the material required 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 
forthe test_ to be carried out elsewhere. 

0 
· 

C: 

',1', 
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2. Specific requirements for general series corrosion and he11t resisting 
steel plates c ,. : : 

(1. 
( : 

,. 

13 ••• ·, . 
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403S17 

0 405S17 r. 

Ferritic13% chromium steels 
(up to 2 in (51 mi:i,) thick) 

' Chemical·composition 
0 1, 

The ladle analysis shall comply with the appropriate following requirements: 

Chemical composition . 

403Sl7 
Element 

min. max,, 

% % 
Carbon 0.08 
Silicon 0.80 
Manganese 

0 
1.00' 

Nickel 0.50. 
Chromium 12.0 14.0 
Aluminium 
Sulphur ,\ 0.030 
Phosphorus 0.040 

405517 

min. 

% 

12.0. 
0.10 · 

.. 

max, 

% 
0.08 
0.80 
1.00 
0.50.:. · ,i'-

14.0 
0.30 
0.030., 
0.040' 

[-

Conditions of supplyD , _, 
... ,: .: J' • ·; .: ·: :.,, :,- : : . :.- \,.. ' ",\:_. _. . ,· 

Unless otherwise agreedand stated,on the enquiry and ordcr,'all plates shall be supplied heat.treated as 
1 '' ·1 , 

follows: . . _ . , ,Y, . . 
Furnace cooled, or air cooled from a_ temperature within thc'rymge 700 'C to.780 'C. 

J,!, .• 
,I,' 

C 

u 

. , C 

,'f' 

G 

C 

v. 
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403S17 

. ... .405S17 
M~~llanical properties at room temperature 'i · 

·: ;.,·-· . ·, I, .,, - ; :' .-_,\: - _ _-:, , : •· 

_The mechanii:al properties obtained froni test pieces selected, prepared imd tested in a~rdance with the 
_r,equirements of Section 1 shall comply. with the appropriate following requirements: · ·· · · 
i/ . ' ' . ( .· : 

Mechanic.al properties at room temperature 

Property 403517 and 405517 

Tensile strength, 
tonf/in2 
(N/mm2 = MPa} 

0.2 % proof stress, 
tonf/in2 
(N/mm' = MPa} 

Elongation, %, min. 
for £. = 5.65yS, 

L. = 2 in (51 mm) 

min. 27.0 
min: (420) 

min. 13.0 
min. (200) 

20 
20 . 

Typical hardness values, HB (for info,,;,arion only) ,. . 

,:. min. 
\ max. 

/2/ 
/83 

.· 

Mechanical properti1a1s at elevated temperatures 

Cl 

C 

' If plates ha.ving specified elevated temperature properties are ordered the manufacturer shall test the material 
in_ accordance with the requirements of 1,13 at the temperature stated on the order, in which case the_ 0.2 ~~ ,' 

' ' ~ '.,1 
proof stress value obtained shall comply with the appropriate following requirements: -,,, 

, Mechanical properties at elevated temperattires ' 
. 

! Minimum _0.2 % proof stres.9, tonf/in2 (N/mm2 -=·MPa), at a tempemture, °C, of: ,. 
Steel 

,,, I 

.-
'-" 

100 150 200 250 300 350 400 450 500 550 

403S17 and 405S17 10.1 9.1 8.6 8.3 8.1 7.8 :·. 7.4 6.7 6.0 5.1 
'• (156) (141) ·. '{133) (128) . (125) (120) (114) (l03) (93) (79} .. . 

" 
., . 

Impact properties 

;:-

II -v 

· If plates having specified impact properties are required by the orddr, the average values ·obtained from test 
pieces selected, prepared and tested in accordance with the requirements of Section 1 shall comply with the 
following requirement, and no individual value shall be less than 75 % of the average va_luc (see 1.14) . 

. ' . . -..... _,_ . -- , .. · 1: 

Charpy V-notch impact test 

For steels 403S17 and 405S17 

Temperature 
'C 

RT* :,, 

Impstt test values, ft lbf (J), minimum average or three .. 

15 (20.3) 
):: 

• RT~~ room temperature. In case oi dispute, room temperature shall be taken as.20.;c. 
. ·-,.(; '....-:·~~/-

·~· __ . __ 15 ~ ' I 

r '"'•'·' ;IJ· 
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