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B.S. 1501-1506 : 1958

Tuese BRITiSH Srmms, having been approved by the Chcxmcal Engmeenng Indusuy
Standards Commitice and endorsed by the Chairman of the Chemical Divisional .Coungcil, were
published under the authority of the General Council on 25th Scptember 1958

First published November, 1950. _ , e
TFirst revision September 1958 : : . _— 0
The Insutut:on desires to’call attention to Lhe fact that these Bntlsh Standards do not purport‘ :
to include all the necessary provisions of a contract. “ g :

1n order to keep abreast of progress in the industries concerned, Brm.sh Standards are subject’
+to periodical review. Suggestions for improvements will be recorded afid i due course brought to
the notice of the commlttew charged with the revision of the standards to wluch Lhey refer.

A complete list of British Standa.rds numbering over 4000, indexed and cross-mdexed for reference,
together with an abstract of cach standard, will be found in the In.st:tuuon s Yearbook pnce 15s.

This publication makes reference to the following British Standards '

B.5. 18, Tensile testing of metals.

B.S. 131, Form of notched bar test plecus

B.S. 240. " " Brinell hardness testing. :

B.5. 427, Vickers hardness test. Part 1. Testmg of metals. :

B.S5. 1500 Fusion-welded pressure vessels for use in the chemical, petroleum nnd alhed
industries. Part 1. Carbon and low alloy steels. : ‘ ‘

B.S. 1501: .+ Steels for fired and unfired pressure vessels. Plates. = =

B.5. 1510, Low temperature supplementary requirements to B.S. 1501- 1506

B S 2645. Tesls for use in the approval of welders. Parts 1 and 2, .

Brmsh Standards are rev:red when necessary, by the issue en‘her af amendment Jhps or of revised

editions. It is important that users of British Srandards shordd asceriqin that they are in possession -

of the latest amendments or edmons : . ‘ :

The following B.S.I. references relate to the work en. these standards : ‘
Committee references: CHREJ/19, CHE/19/-/2. )
Draft for comment: CW(CHE)I8S, CW(CHE)ISG CW(CHE)i87, CW(CHE)ISR CY(CHE)IIBQ

W

CO OPERATING ORGANIZATIONS

The Chexmcal Engmeenng Industry Standards Committes, under whose supemsmn this British
Standard was prepared, consists of representatives from the following Government department
. and scientific and industrial organizations : L

" *Association of British Chemical Manufacturers Insutute of Metal Finishing

Assaciation of Consulting Engmeers Institute of Petroleum

Board of Trade - - *Institution of Chemical Engineers
*British Chemical Plant Manufaeturers Association Institution of Gas Engineers :
Coke Oven Managers’ Association *Institution of Mechanical Engineers
Engineering Equipment Users Association Institution of Structural Engineers
Gas Council . % *Bociety of Chemical Industry

Glass Manufacturers’ Federation S : .

o
i

The scientific and industrial organizations marked with an asterisk in the above list, together
with the following, were directly represented on the comn'uttee entrusted with’ the preparation ot'
this British Standard:

Associated Offices Technical Committee Institute of Weldmg :

British Iron and Steel Federation Lloyd's Register of Shipping

British Steel Founders' Association Ministry of Supply

British Steel Castings Research Association Ministry of Transport and Civil Awatmn
British Welding Research Association Oil Companies Materials Committee
Engineer Surveyors’ Association . Stainless Steel Manufacturers’ Association
Imperial Collega of Science and Technology - Indnndual manufacturers
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B.S. 15011506 : 1958
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B.S. 1501 Carbon and a.lloy sieel-pm sections
and bars

Section One : General cIausw e e e e
Section Two : Specaﬁc requirements

8S 1501-240 Carbon ~ melybdenum steel

sectionsand bars . .

1501-503 334 per cent nickel stecl biates‘ sections
and bars . .
1501-620 Chromium molybdenum steel plmq
sections and bars
Grade A—14 per cent chromium, 4
per cent molybdenum -
Grade B-—3 per cent chromium, %
per cent molybdenum .

1501625 5 per centchromium, 14 percent molyb-
denum steel sections and bars .

'1501-713 13 per cent chromium steel plates .

 1501-801 Austenitic chromium-nickel steel F‘lﬂ‘b&f
sections and bars .

1501-821 Stablhzed austenitic ch.rom:um—mckel
steel sections and bars
GradesTiandNb . . .

1501—845 Austenitic ch:ommm-mckﬂl—Z}& per
- cent molybdenum steel P.Ia.ls], sections
and bars
GradesBandTi . . . . . .

1501-846 Austenitic chromium-nickel—3% per
cent molybdenum steel ]:Ja.tq sections
and bars .

Sectto

Section Two : § equxrements
B.S. 1503-161 Carbon steelsili

e : General clauses . .

28/32 tons/sq. in.

-B:S.—lﬁ%—Garbon—md-nlloy-steeHo#gmgs——-———__..

rade C—32/36 tons!sq in. .

1503-221 Carbon manganese steel forgmgs
03-240 Carbon-molybdenum steel forgmgs
- Grade A—26/32 tonslsq in.
- Grade B—32 tons/sq. in. .
1503-503+3% per cent nickel steel forgings ..
; 1503-620 1

’_rnp denum steel forgmgs

steel forgings \ .
1503-625 5 per cent c
" steel forgings /.

chromium-n kel
nickel

Austenitic chrom:um-mckel— 217
cent molybdenum steel forgings

3-846 Austenitic chromium-nickel-3%4 per
cent molybdenum steel forgmgs

steel .-

er cent chromium, 34 per, cenl: xS

fB:S—lSM—Garben—and-aﬂoHteel—easﬂngs

Sectlon One : General clauscs . . 3.

Secnon Two Spec1ﬁc requlrernem.s Vs
BS 1504-10 Carbon stesl castings. (for structural

urposes) -, - .
Grade A—-26/32 tons/sq. in ,"'

Grade B-28/35 tons/sq. m.
Grad\C-—-35/40 tons/sq. in.

1504-621 134 per cent/Chr
steel castmgs

1504-622 234 per, dent chromi
molybdenum steel castin

1504-623 3 pef. cent chromium- o
steel Gasungs .

I504—625 5 per cent chrom:um-molyb gnum
~ stoel castings . .

1504629 9 per cent chrommm-molybden-
steel castings . . .

504-713 13 per cent chrommm sleel mstmgs
1504-801 Austenitic chromium-nickel  steel

%
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v

oastiBgs
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1506-625 5 per cent chrormum-molybdenum steel

‘1506-661 1 per cent chromlum-molybdcnum(
vanadium steel bars .. . . . ,

1504-84 Aﬂstemtxc chromium-nickel- o 1506-713 13 per cent chromium steel bars .
cent molybdenum steel castings . . © o = 1506801 Austenitic chromium-nickel steel bars.
1 o ‘ 1506-821 Stabilized austeritic chrormum-mckel

BS.1506 Catbon aud ailoy steel bars for bolting steel bars . 4
material M ‘ 1506-845 Austenitic chrommm-mckel-l% per

. : cent molybdenum steel bars U
Section One : Generalclauses . . . .. . . . ‘ = Y R

Section Two : Specific requirements , ' Appendlcos

B.S. 1506-111 28 ton carbon steel hot rolled bars A. Numbering of Bntlsh Standards for steels for . - o

1506-162 45 ton carbon steel bass . . . . E’m‘gus‘t‘;ies‘“ °h°m‘.“'. Pf“““’“m and allied

1506-240 Carbon-molybdenum steel bars . .

1506-621 1 per cent chrommm-molybdenum steel
bars . . e e e

1
i

B. Comparable British and American specifications
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BRITISH STANDARD SPECIFICATIONS FOR

STEELS FOR USE IN THE
CHEMICAL PETROLEUM AND ALLIED
INDUSTRIES
FOREWOI;I)

g
.I.

This seties of British Standards for steels has been prepared as part ofa comprehenswe scheme of codes [‘or prcssure vessels

for use in the chemical and aIIled industries. It supersedes the prcwous edition, wluch was pubhshed in 1950 F-will-be

Havmg in mind the comprehenswe character of this series and the possrbllrty that f‘urther steels will be added to it from
time to time it was felt that some rational system of numbering should be adopted by means of which an indication could
be provided of the type of steel, urespecuve of the form, Appendrx A expla.ms in detarl the system which has been adopted
and indicates the basis on which it has been built, :

It is realized that in providing a’ comprehenswe series of all’ steels used in pressure .’essel constructmn it has beer-

necessary to include certain steels already covered by existilig British Standards, To have omitted these steels would have .

resulted in a document which would not have provided complete information, thereby greatly diminishing its value. There-
fore, at the risk of repetition, specifications for these steels have been included, and Appendix B has been prepared to
indicate any existing British Standards which are similar to those included in this series. The opportunity has also been taken
to indicate the nearest equivalent American ste¢l in either the A.S.T.M. or the ALS.L series. B.S. 1510 deals with specral
requirements for steels for low temperature services. '

When this standard is required to be converted from British units into metric units, it is recommended that the
conversian faetors and the tables of conversion contained in B.S. 350, ¢ Conversion of factors and tables®, be used.

Attention is also drawn to B.S. 2856, * Precise conversion of inch and metric sizes on engmeermg drawmgs

.

This publication covers bars and sections not yet mcorporaled m BS. 1502° i
" and bars for bolting materal. The other standards in this serics are as fol[ows
-B.S. 1501 Steels for fired and unfired pressure vessels. Plates
i Fart | : 1964 Carbon and carbon manganese steels
Part 2 : 1970 Alloy steels
Part 3:1973 Corrosion and heat _fesisting sieels
. B.5. 1502 : 1968 Steels for fired and unfired p -essure vessels. Sections -
and bars (other than bolting material)
B.5. 1503 : 1969 Steels for fired and unfired pressure vessels. Forgmgs
B.S..1504 : 1976 Steel castings for pressure purposes e :

fr will be noted that a gap has been left in the numbering system i.e.
B.S. 1505, for:specifications for other forms of material that may be
necessary by future developments. '
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B.S. 1501 :

-

1958

-

'CARBON AND ALLOY STEEL-
'SECTIONS AND BARS

 BRITISH STANDARD SPECIFICATIONS FOR

‘

"

. 'B.S.1501 : 1958

[

'SECTION ONE : GENERAL CLAUSES

NOTE. When the material is 10 be inspected during manufacture,
and tested in the presence of the purchaser’s representative, it shall

~ bc'so stated in the eaquiry and order.

SCOPE_

1. This British Standard covers the

B.S. 1500, * Fusion-welded pressure vessels for use in the

.- chemical and allied industries *"Part 1, for recommended
*_stress values for the steels when used in the construction of
‘pressure  vessels. B.S. 1500 indicates ‘the 'temperature
‘range in which they may safely be used. Where the steels
are used for items to which . specific standards are -

applicable, reference should be made. to such standards
which' may lay down working stress-temperature
relationships different from thosa in B.S. 1500,

Supplementaty requirements for steels intended for
operation under severe conditions at low temperatures or
for applications where a high degree of notch ductility is
required are given in B.8.-1510,

: Tequirements l"or,
phates, sections and bars for use in the chemical, petroleum
and allied industries. Reference should be made to -

L v

GENERAL REQUIREMENTS

2. The steel shall comply with the requirements specified .

in this section and with the appropriate requirements
specified in Section Two, ‘ .

PROCESS OF MANUFACTURE

3. The steel shall be made by the open hearth or an slectric -

process. Any other process may be used only by agreement
between the purchaser and the marufacturer.
. Incidental elements and others niot listed in the relevant
¢specifications shall not be added deliberately, except for
'the purpose of finishing the heat. All reasonable pre-

cautions shall be taken to prevent contamination from .

scrap. Analysis for incidental elements will not normally
be required unless there is reason to suspect their presence
in excessive amounts; spectrographic analysis may be
used for this purpose. ‘ )

' CHEMICAL ANALYSIS

4. The specified ranges of analysis are based on cast
analyses. The purchaser. or his representative, before

- accepting the material, has the right 1o obtain a chemical

analysis of each cast from the scrap margin or test pieces
from at least two plates: sections, or bars as supplied.

-~ .. The expense of such check analysis shall be borne by the
purchaser. Such check analyses shall take into considera-

tion the hetcrogeneity of the steel.

e

© to less than the specified thickness.

- Mecessary, or as requircd by the relevant specification. -

FREEDOM FROM DEFECTS

" 5.-Pintes, Sections and bars shail be sound, free from

harmful segregation and from cracks, surface flaws, and
laminations. Hammer dressing, patching, or welding of

defects is’ prohibited, except with the permission of the ..

purchaser.

“Slight scalel'br shell may, howe've:j, be removed 'by such

-methods as. chiselling, -filing, buffing, or sand or shot
blasting, provided that the material is nowhere reduced

.

‘ .- 'MEAT TREATMENT .- {7 "
6. The piates; sections and bars shall be heat treated as

- "o e
- MARGINS OF MANUFACTURE

Fable- .

No section or bar shall be under the specified thickness
at any point nor shall it exceed the calculated weight by
meore than 5 per cent. o . T N

IDENTIFICATION

. 8. Each biate] section or bar shall be clearly and distinctly

marked by the manufacturer with an:approved quality

brand, which shall give the manufacturer’s'name or trade
~mark,.and with a number or identification mark by which
/it can be traced to the cast of steel from which the material

A.

was made, When so ordered, the number and grade of the *.

" televant specification shall also be marked on the material.
“Bars up. to and including one inch in major sectional’
dimension may be bundled and the identification marks

~ stamped on a tag attached to each bundle,

TESTING

9. The tests specified in ;
place of manufacture prior to despatch, but in the ‘event
of any of the material proving defective during subsequent

- manufacturing operations, such material may be rejected

notwithstanding any previous certificate of satisfactory
testing, provided that the stecl has not been improperly
treated after delivery. S .
a _ MECHANICAL TESTS o F

10, @, Sclection and number of test samples. All test
samples shall be selected by the purchaser or his repre-
sentative and, when so’ desired, the tests shall be carried
out in his presence. .

Ch

S iS50l 195?)

Clause 10 shall be made at the
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" For material supplied in the heat treated condition the
test samples shall .be treated together with the material
before testing, and shall not be further heat treated unless’

- the material they, represent is surularly heat treated with;
'~ them (see Clause 95). S Teh e

'For material supphed in ‘the untreatecl condmon, if

I:the relevant specification states that the material shall be -
. heat  treated, unless otherwise specified the test samples :

. before testing, shall be heat treated as laid down m the
- specrﬁeauon 0 o
Any straightening of the test samples whrch may be
requrred shall be done cold.
~Except where otherwise stipulated by the’ relevant
specrﬁeatton, the number of fest samples shall be in
accordance with Table 2.

" b. Tensile test, The tensr.le tests shall be camed out in.

.accordance with B.S. 18, * Tensile testing of metals’, or

BS. testprecesmeh;-}nfthe-easo-ef-gla{esrshal;l—be-taken o

Yicld stress is determined by the drop-of ~the-beam -
method in lever machines or by the hesitation of the gauge -

needle in the case of hydraulic machines. When the drop-
of-the-beam result is in doubt or dispute the divider

method shall be used and the yield stress shall not be . -
deemed to have been reached until the permanent increase

in the gauge length is observed to be more than 1f200 of
the gauge length. -

—W&%mmaeﬁe&ble—the—reﬂed-su:faee.
-shall ke retained -on—bwo—oppesite faccsof the test

-(-n;-Sasms-cud-bm.- Bnush Standa.rd test pleces
A B, B! and C or subsidiary standard round test

pieces shall be used. For bars 1% in. and over in
diameter the longitudinal axis of the test piece shall
. coincide with a position midway between the centre
and the surface of the test sample. For bars less than
1% in, diameter, the axis of the test piece shall coincide
approxunately with the axis of the sample.

Should a test piece brealc outside the middie half of its
gauge length the test may, at the maaufacturer’s option,
be discarded and’ another test made on a test ptece from
the same plate, sectron or bar.

c. Bend test. Test pleces -shall be taken
SFOSTTIS lengthwise from bars and.
- sections and shall be not less than 134 in. wide, but for
«. . small bars and small sectlons the ‘whole section may be
=used .
' The rough edge or. arris caused by cuttmg rnay be
removed” and the . corners slightly - radiused by filing,

grinding, or machmmg, Dut the test pieces shall recewe no

ot.her preparation.
“The test piece shall be capable of being: bent wrthout
. [fracture through 180° at room temperature to the internal
" radius, or round a former havmg the racl1us specr.ﬁed in

the relevant speclﬁmtlen -

" Bend tests may be made enher by preesure or by blows.

BS lSDl 1958

d. V‘ckers hardne:s .resr The ‘Jrelcers hardness test
shall be carried out in accordance with B.S, 427, Vielcers
hardness test. Part 1. Testing of metals. . ¢

“e. Intercrystalline corrosion fest. When required by

“any of these specifications a specral hend test ‘shall be

carried out as fohows

L Ag al‘rered’

 March, 1962.

'Each bend test piece \shall be not larger than ®im T o

diameter orthickness and before being bent shall be
. heated for 30 minutes at' a temperature of 650°C
(1200°F) and cooled in air. 1t shall then be immersed
for 72 hours in a boiling ! solution having the l'ollowmg
oomposruon .
111 g copper sulphate (CuSO‘ 5H,0)
98 g sulphuric acid. ~ -~ ‘
- -made up to 1 Titre with dlstllled water

. Precautions shall '} oe taken durmg the’ bolhng to

: -prevent concentration of the solution due to evapora-
. tion. After this preparation each test' piece shall be
- capable of being bent without cracking’ through 90°

round a radius equal to three times the drameter or

thlckness of the test prece
' RETESTS

11, Should the testprece first selected by. the purchaser.
" or his representatwe (or the manufacturer’s representative

where testing and inspection are not carried out by the
purchaser or his representative) not fulfil the test require-
ments, one of the following alternative procedures may be
adopted at the option of the manufacturer :

a.:Two furtherfest samples shall be selected one at

least of which shall be from the platet section or bar from - ¢
which the defective sample was obtained, and two further =

sections or bars represented may be rejected.

" b. The material. represented by the test piece shall be
te-heat-treated and re-tested i in accordance with Clauses 9
and 11, If the re-tests do not give satlsfactory results the
material represented by the test pieces whrch failed ‘may
be re]ected -

'INSPECTION

inspect the manufacture at any stage w0 wrtness the’
required tests. .
| TESTING FACILITIES

13. The manufacturer shall supply the material requrred :
- for testing free of charge and shall, at his own cost, furnish

. and prepare the necessary test pieces and supply the labour

. tests made. Should either of these tests fail, the plateep .- .[:'

12, The purchaser or his representatwe shall have access .
4 at all reasonable times to that part of the raanufaciurer's .
works engaged on the order ; . he shall be at liberty to.

and appliances for such testing as may be carried outon. . . ..

“his premises in accordance with. this standard. In:the
absence of facilities at his own works for making the.

preccnbed tests, the manufacturer shall bear the eost uf
carrymg out the tests elsewhere k- R

MANUFACI'URER S CERT]I’ICATE

14. The rnanufacturer of the material shall supply cet-

tificates of test. stating: the reference: number. of each
Plaie section or bar, the mechanical properties as deter-

mined in accordance with Clauses 9,.10 and 11, and the -

cast analysis. The test certificate shall be srgned by the
person responsible for the supervision of the inspecuon
and testmg of the matenal . .
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B.S. 1501 1958

_ Qrdered thickness

\ ~ TABLE 1. TOTAL ROLLING MARGINS FOR PLATES, °

Percentapes of nnmuml weinhl

Width of plate in inches

-
to under
. B4

'1/96[":
fo vnder
M08

]
under__%

Ander ¥g

10
10 .
10

1o
5
.'5 .
] 5
5'.
z-

tolzlzdu/
L~

.
i

TABLE 2. NUMBER OF TEST SAMPLES ON pexsrs] SECTIONS AND BARS

. Quankity of material

Number of test liinptu

For bend tests

For bardoess Mh‘

- Fnr inter

-EP,I'LI"IBB
t:orrosmn text®

-| Individual plates .

exi 214 tons
as rolled- o

2z -
(one from each end
of plats)

2
(one from each end
ofplate) .

Individual plates’ "
not exceeding L
214 tons as rolled ©

I ——

P . :

.(l‘rorn one cnd or

late)

‘ Section and
bars

" each cast as rolled -

More than 20lengths |

of any size from

W FEE

For each 50 lengths
or 10 tons (which-

.-} ever is less) of each
~'| size as rolled but
L not less than 2 .

For each 50 lengths
or 10 tons (which-
ever js less) of each
size as rolled byt
not Jess than 2

N I 1 o
‘For each 50 lengths

“or 10 tons (which- .

ever is less) of cach
size as rolled but -

‘ notleSsthanZ

:.;F-':r cach cast in each

heat treatment batch

Not more than —
20 lengths of any

.- i size from each cast -
-1 asrolled -

ol For each size but

A ‘
i

_not less than 1 for

each 1¢° tons ‘of each
sizg . -

1
For each size but
not jess Lhar! 1 for
each 10 tons of each

size

! 1
For each size but
not less than 1 for-
each 10 tons of each
size

1

|- For each cast in each® 7 -
heat treatment batch -

. * Only wiiere these tests are specified in the 'x'clc.v;ant ‘épcciﬁm.ions (see also Clauscs md and €).

C.avorw
-lbl i

Bs |>0| - lm
A '—?_.i {

b.a.cwdoﬁaﬁid
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o BRI'I'ISH STANDARD SPECIFICATION FOR - -
CARBON-MOLYBDENUM STEEL #’EA:FES{ SECTIONS AND BARS

SECTION TWO SPECIFIC REQU]REMENTS :

v

Chemical composition. The sleel shall contain : . Heat treatment. The stwl shal] be delivered in thc nor-

— malized condition unless the order states otherwise.

C Pereem i Normalizing shall be at a temperature between 900°C
R (1650°F) and 950°C (1740"F)

. max.

- AR »Mechanm! properhcs. The mechamcal propemes obiained o
“Carbon - | .0 020 , from the test pieces selected and tested as specified in the
Silicon S olo | 035 . appropriate general clauses shall be as follows o

Manganese . - 080 S Tensile strength, tons/sq. in., min. .27
\ ‘ 20 L ¢ max. ; 33
Nickel® 0- . .
Chromium® — | o . Yield stress, tons{sq. in., min. .o .14
Molybdenum 40 | 070 S Elongatlon per cent, min. .
o ‘ ' Test plece A"_ v 20
" Copper* ol o4 T _ Test pIeOeB ' . 20
Sl.lll:j;hur ‘ i 00507 o . Test piece C or SubSIdlary .
Phosphorus oWogoss . - standard test plecc T 24
— . * Bend test radius - I%TT
. " %% For material under ¥in. in th:ckncss thc ahovc rmmrnurn
If alumuuum is used as a deoxldlzer not more than "+ elongation value shall be reduced to I7. .
% Ib of mmm“m per ton of stecl shalt bc used. ot T= thickness or diameter ol‘ test plccc. !

. [nc:dental clements (-u:e Clause 3). Total 0-80 per cent max.
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* B.S! 1501503

ok

ARl BRITISH STANDARD SPEC[FICATION FOR

3*L PER CENT NICKEL STEEL ?{:HES{ SECIIONS AND BARS

{‘

' SECI'[ON TWO:‘ : SPECIFIC REQUIREMENTS

NOTE.: !n mse.s whera thls stee]l Tay bc requ:rcd to show spemﬁed-‘ .
- notched bar § :mpact test properties at Tow temperatures, the purchaserl,
shou]d call for the supplementary rcquu-emenfs of BS. JSIO-LT!DO -
- in his enqu:ry and order. . .

: Chemlcal cumposmon. The steeI shall contam

(R .
T ' . Per eent

i

o '
Carbon -
Silicon ©
Man'gé.neéq -

Nickel
* Chromium*
' Sulphur

Phosphonm

* Incidental element,

Hmt treatment. Unless otherwiss: speclﬁed the matenal
shall be supplied in the normalized condition.

The test samples from which the mechanical test pieces
are to be cut shall in addition be tempered at a tempera-
ture between 600—650°C for a minimum time in hours

~equal to the thickness in inches of the plate, sect:on or bar

from which the test sample is taken.
NOTE. In- geneml 3R per cent nickel stﬂgl equ:pment will. be

"heat-trear.cd at 600-650*C afler fabrication.

W o

£
it

ot

Mechamml propertres. The mechamcal propcmes obtamcd o

from test pieces selected and ‘tested in accordance” with

: _the appropriate general clauses of thts standard shall be

‘as follows: _ RS
Tensile strength, tons,ISq in., min, C 20 o
Yield stress, tons/sq;, in., min. 1 IG.ST B
Elongation, per cent, min,** : Sl

. aTestpieceA ‘

e b T&ct p:eceB e

“¢. Round propomonal Tést plece, :
gauge length d/A ©
Radius of bend - .
1zod impact valuc§ ft Ib, tnin,’

1"1'he yield stress reqmrements are hm:tcd to 1h:cknesses not

excreding 4 in.

** For material under im thick, zeduce the ahovc mn-umum

elongation figures by 3.

. §If the material has also to saust'y the rcqulrrrncnl: of B. 5 I5l0-
K LT100, thls test may be’ omllted ‘
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BRITISH STANDARD SPECIFICATION FOR

CHROMIUM MOLYBDENUM. STEEL FLA.IEsj SECTIONS AND BARS

‘Grade A——% per cent ch:onuum 3 per cent molybdenum
Grade H per cent chrommm % per cent molybdenum

SECTION ‘wo: sPEcmc REQUIREMENTS :‘

Chemical composition. ;The steel shall contaih H

GradoA " Grade B

Element Pez cort " Per cont

max., in. = max.

015"
030",
070

. Carbon — .| ois
Silicon ol 030
Manganese 040 o7 -
0-40
1-00
. 065

‘040 .
075
"065."

Nickel* -
Chromlum
Molybdenum 0-45

040 .
0060 ¢

040" -
0050
. 0050 - .

"Copper' i -
Sulphur ¢ —
' Phosphonis_ _ -

" = Incidental’ elements {see Clause 3).

."Heat treatment. The steel shall be dehvered in the nor- -
-malized condition unless the order states otherwise,
Normalizing shall be at a temperature between 920°C .

( 1690°F) and 960°C (1760°F).
"The test samples from which the mechanical test
pleces are to be cut shall be ternpered at a temperaturc

PR

. 3 Elon tio t cent, min.
0050 . gation, pe

~ Bend test radius

,‘7‘Between 620°C. (1150°F) and‘660°c (1220°l'-') for a length

of time in hours equal to the thickness in inches of the
plate from whlch the test sample is taken, = -

‘ Mcchamca] properhes. The mechanml properhes obtamed'f 3
" from the test pieces heat treated as described above and -
selected and tested as specnﬁed in the appropnate general, ’

clauses shail be as follows

Grade B
Px:t;bem j
: Less than | 3 in. thick"
© o j3im thick | ang over

Tcnsilestzength, tons/sq. in., min: % |- | 28
max. | 32 | — -

'Y'eld stress, tons,n'sq nmin. - 2015 00 15 [i015

- Test piece A** . 20 : 18
-Test piece B** : = 20 o

: Test piece C or subsidiary
standard test piece | .25 - 25 23

lam 1347

s For matcnal under % m thick the minimum clongauon value
isIt. - ‘
1 T = thickness or dlameter of test piece.

‘ " T v ”

1t

T

1

B.s. 1501620

.
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B.S. 1501-625

1

BRITISH STANDARD SPECIFICAT'ON FOR.

'S PER CENT CHROMIUM } PER CENT MOLYBDENUM STEEL #LAIE&} &
| SECTIO’\IS AND BARS

SECTION TWO SPECIFIC REQUIREMENTS

b : . “f

" Chemical co:riposition,"The staal shall contain : " Heat treatment. The material shall be supphed in the
‘ e annealed condition.

Per cent '
Elomens ‘ ‘ Mechanical properbes. The mecharucal propemes ‘obtained
’ . - : : from the test pieces selected and tested as specified in the
: ) , , . appropriate gencral clauses shall be as follows :
Carbon ‘ '
Silicon I 7 . Tensile strength, tons/sq. in., min. 27
Manganese : . . " Yield stress, tons/sq. in:, min, 14
L s i : Elongation, per cent, min.
Nickel* N ’ ‘ Test piece A - 20
Chromium N ' Test piece C or subsidiary "

Moelybdenum . 0 : ) standard test piece 5

Copper* Bend test radius
- Sulphur “; s S . - . T = thickness or diameter of test piece.
Phosphorus ‘ ' ‘

* Incidental clements (see Clause 3).
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I

 BRITISH sTANDé.Rg SPECIFICATION FOR |
13 PER CENT CHROMIUM STEEL PLATES

SECTION, TWO : SPECIFIC REQUIREMENTS

Chemical composition, The steel shall contain ¢ . Condition of materigl on delivery, The material shall be
, d supplied in the softened and descaled condition unless
- Per cent - otherwise specified, . ¢
Elemat ————— R i ‘ -
T .o Mechanical properties, The mechanical properties obtained
‘ from test pieces. selected and tested as specified in the*
glll_fb‘?ﬂ g£ - 1., ~Appropriate general clauses shall be as follows ; '
ilicon . o : " Gl g . o
. Manganese 100 o ‘ thn.s:lc strength, tons!s_q.. in., min. 27
7 ‘ Yield stress, tons/sq. in., min. 12
Nickel ; ' 060 . Elongation, per cent, min.
Chromium 135 ©© Test piece A .
Aluminium - . 030 . , Test piece C or subsidiary .
i ‘ standard test piece ‘ _ T52
Bend test radius " ‘ =
Flate less than 34 in. hick g wTri
: . Plate 34 in. thick and over 1Tt
By agreement between purchaser and manufacturer Hardness* ‘ ; , max. 'ZOQHV
small quantities of other clements may be added with the C hr thickness of test picce
- . . e . = thi 5 .
objec_t'of improving the duc;illly of the stecl in the welded " * Determincd in.-accordance with B.S. 427, Vickers hardness test.
condition, B g Part.1.. Testing of metals.

2

. ’Sulphur - 0035
" Phosphorus A D-045
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B.S. 1501-801
. “ BRITISH STANDA.RD SPECIF[CATION FOR
AUSTENITIC CHROMIUM NICKEL S"‘EEL {;LA;;ES} SECTIONS - A
A AND BARS e |

(.

SECTION TWO : ;SPEC[FIC REQUIREMENTS

- I\OTEI The purchaser should Slﬂte s when ordering, the gmdﬂ Conchbon of material on delivery, The material shall be
required. supplied in the heat treated and de-scaled condition, unlﬁs

" NOTE 2. In cases where this steel may be  rrquired to show spemﬁcd the order states otherwice,
- notched bar impact test propertics at low.ccmperatuzes the purchaser - o

. ::?:ﬂ ::ﬂ.:-';r n::;: os:xg;lcmcnmry rcqu:remems of B.S. 15|D»LTI90 Heat treatment. Soften- by heating uniformly to a tem-
perature between 1000°C (1830°F) and 1100°C (“010°F)

. " Process of nmnufacturc. The stccl shal[ be madc:hy an ‘and then °°°|1“g rapxdly in air or water.

"--'clectrc rocess. ‘ v
< ‘P ‘ C : ST ‘Mechamcalproperms. The mechanical propertics obtained

Chcmlml composition. The steel shall contain : from the test picces selected and tested as specified in the
appropriate general clauses shail be as foliows :

Grade B Grade C
G - - Property - Grade B Grade C

Eleoient Per gg‘ng b Per cent

Tensile strength, ti:.):\l‘s/sq'.;in.. min, 35 B
| Yield stress, tons/sq. in., min. 5[ 135 13
] : ! ] I Elongation, per cent, min. “—
Carbon | I l ] 2 Test picce A o 25
i
|

i 25

ﬂ;‘;’;ﬂ& . Test piece B 25 25
Test p:ece Cor submdleuy standard - ‘

test picce ) } 30 - &0

Nickel
.. Chromium - : : . ‘ ‘
5ulphur R L : 0045 Intercrystalline corrosion test. The material shall pass
RN E satisfactorily the special bend test specified in Clause 10e
Phosphorus = i ! 0045 except that for Grade B the intermediate heat treatment at
‘ ) : | . 650°C (1200°F) for 30 minutes shall be omitted.

-

P
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