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BS 1502 : 1968 ARV

. ) N
v i

THis 3rimisy STANDARD, having been approved by the Iron and Steel Ihduslry Standards Com-

mittee and endorsed by the Chairman of the Engineering Divisional Council, was published under
the authority of the General Council on i2 June, [968. o :

SBN: 580 00218 7

The Ianstitution desires 10 calt attention to the fact that this British Standard does not pufport to
include all the necessary provisions of a contract,

< In order to keep abreast of progress in the industries concerned, British Standards ase subject to
periodical review. Suggestions for improvements will be recorded and jn due course brought to,
the notice of the committees charged with the revision of the standards to which they refer,

A complete Jist of British Standards, ﬁumbcring over 4000, fully indexed and with a note of the
contents of each, will be found in the British Standards Yearbook, price |5s, The BS Yearbook
may be consulted in many public librarics and similar institutions. o ",
This standard makes refercnce to the following British Standards:
BS 4, Structural steel scctions, |
" Part 1. Hot-roiled sections.

BS 18, Methods for tensilc testing of metals.
BS 131.  Methods for notched bar tests.

Part 2. The Charpy V-notch impact test. . ,
BS 240. Method for Brinell hardness test. : v
BS 425.  Forms and dimensions of boiler rivets (as manufactured),
BS 427, Method for Vickers hardness test.
BS 1837, Methods for the sampling of iron, steel, permanent magrnet alloys and ferro-alloys.

BS 3894. Method for converting elongntion values for stecl.
Part 1. Carbon and low alloy steels,

British Standards are revised, when necessary, by the issue either of amendment slips or of revised

editions, It is important that users of British Standards should ascertain that they are in possession
of the latest amendments or editions. P ' T

’

. o\
- . ¢ .
' S

: - ’ The following BSI references relate (o the work on this standard:
. ‘ Committee reference ISE[62, ISEf62f1
Dralt for comment D64/10965

Documents
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BS 1502 : 1968 = o

BRITI SH STANDARD SPECIFICATION FOR

STEELS FOR FIRED AND UNFIRED .
PRESSURE VESSELS - -

Gr

This British Standard has been prepared: under the
authority of the Iron and Stecl Industry Standards
Committee. . v

The previous cdition of BS 15016 was spcc.l‘cally
rclated 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,

To provide greater flexibility, it has been dcc:dcd in
revising BS 1501-6, to publish the various parts of the
standard under separate covers which retain the existing
numbering system except that BS 1501 now only relates
to plates and the previously unused number; BS 1502, has
been allocated for scctions and bars. The separate parts of
BS 1501-6 will be as follows: .

BS 1501. Plates - -
BS 1502, Sections and bars (other than ‘bolting
material)

BS 1503. Forgings
BS 1504. Castings
BS 1506 Bars 1or bolting material

SECTIONS AND BARS

. FOREWORD R

In addition," thc rcqulrcmcnts for steels for low tem-

peraturc apphcal:ons which were'” previously separately ’

specified in BS 1510, have been incorporated in the
appropriate parts listed above together with Supplement
No. 1, which covered plates, section and bars with specified
clevatcd temperature properiics to.BS 1501-159.

Individual material specifications for @ range of carbon

* and carbon manganese stecls are included; specifications

for low alloy and austenitic steels will be added as soon

as they arc available. o
A

‘NOTE‘ 1. Where metric cquivalents are stated, the figures in
British units are to be regarded as the standard. The metric conver=
sions are approximate. More accurate conversions should be based
on the tables in BS 350, * Conversion factors and tables .

NOTE 2. In place of the customary, but incorreet, usc ol the ton
and kilogramme as units of force, the units called ton-foree (abbrevia-
tion tonD) and kilogramme-force (abbreviation kgf) have been used
in this standard. These arc the forces which, when actmg on & body
ol mass onc ten or onc kilogramme respectively, give it an accclcra-
tion equal to that of standard gravity.

Ve

: SPECIFICATION
1. GENERAL REQUIREMENTS

1.1 SCOPE

1.1.1 This British Standard specifies requirements for
steel sections and bars including rivet bars and manu-
factured rivets for fired and unfired pressure vessels.
Provision has been made for the supply of material to
meet different combinations of service conditions and
where appropnatc, requircments arc therefore specified
for the following properties, which should be coded as
indicated in (3): .

(1) Room temperature iensile strength and yicld stress

Designated by minimum strength R,, and yield stress R, in
tonffin®.

(2) fmpact value
Provision has been made in certain of the material specifi-
cations in Section 2 for longitudinal Charpy V-notch
tests. Material having spcciﬁcd impact propertics shall be
designated by the suffix *RT" for soom temperature
properties and * LT ° followed by a number representing

the temperature below 2¢ro in degC Ior low temperature

properties. S

(3) Examples of coding D :

(i) BS 1502-151 semi-killed carbon stecl sect:ons or
bars having a tensile strength 28° lonf/m- shall be
coded as BS 1502-151 Gradc 28

(i) BS 1502- 221 silicon-killed carbon manganese
sections or bars having a tensile strength of

28 tonf/in® and the specified impact properties at
0°C shall be coded as BS 1502-221 Grade 28 LTO.

For other examples see 2.1 () of the relevant material
specification in Section 2. ‘

12 INFORMATION TO BE SUPPLIED BY THE PURCHASER

1.2.1 The following information shall be stated on the
enquiry and order:

(1) The material specification in Section 2 with which
the bars or scclions shall comply (see coding
examplcs 111 (3). ‘

(2) The condition in which the materialis to be suppl:ed
if different from .the condition: stxpulated in
Section 2.

{3} The heat treatment to be given to test samples prier
to testing if different from that given to rnatenal
represcnted. .

(@) If material having specificd unpact propcrties is

required, the order shall state the temperature at
which the impact tests are to be performed

NOTE. Only material for which spcciﬁcd impact properties
are listed in the relevant material specifieation may be so
ordered. ;
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(5) Whether the material is to be inspected at the
manufacturer’s works and tesied in the prcscncc
of the purchaser or his representative.

(6) Any additional marking other than that specified °

1.14,

1.3 GENERAL
1.3.1 The steel shall comply with the rcqulrcmenls
specified in this section and with the’ uopropr:atc require-
ments specified in Section 2.

L3 erELMAKl\G TROCESS .
1.4.1 Unless otherwise specified in the relevant material
specification in Section 2, the steel shall be made by the
open hearth process (acid or basic), the electric process, or
any of the oxygen processes (see Note) unless one of these
processes is specially required or ordered. In-the case of
the oxygen processes, the nilrogen content of the steel
shall not exceed 0-008 %;. .
Rimming stecl is not permitted.

NOTE. This term includes both lop and bottom blown oxygen
Processes.

1.5 CHEMICAL COMPOSITION
1.5.1 The chemical composition of the steel as determined

by ladle analysis shall comply with the requirements of

the relevant material specification. The purchaser or his
representative, before accepting the material, has the right
to obtain a chemical analysis of each cast from the test
samples taken in accordance with BS 1837* from at least
two scctions or bars supplied. The expense of such check
analyses shall be borne by the purchaser. Such check
analyses shall take into consideration the heterogeneity
which is norma to steel,

1.6 FREEDOM FROM DEFECTS

1.6.1 The materiul shall be sound and free from such
segregation, crzcks, laminations or surface flaws as might
preclude its usc for the purpose for which it is intended.
Slight surface imperfections may. however, be removed
by -mechanical means provided that after such treatment

the sections and bars comply with the rcquirr.:mcnts of 1.8."

1.7 CONDITION OF SUPPLY
1.7.1 Unless otherwise agreed and stated on the enquiry
- and order the material shall be supplied in the condition
required by the relevant material spcuﬁcatlon in Section 2.
(See 1.2.1 (2).) B

1.8 MARGINS OF MANUFACTURE
1.8.1 No section or bar shall be uader the specified
thickness nor shall it exceed the calculated weight by more
than 5%. ‘

1.8.2 For the purposes of this standard, the weights of

sections and bars shall be calculated on the following basis:
Stecl sections and bars weigh 3-4 Ib/in® of cross-
sectional arca per foot run. (0-785 kgfem® of cross-
sectional area per metre run.)

1.9 NUMBER, SELECTION, PREPARATION AND
HEAT TREATMENT OF TEST SAMPLES
(See also Table 1)

1.9.1 Sclection of test samples

1.9.1.1 Metlod. If stated on the enquiry and order (see

"1.2.1 (5)) all test samplcs shall be selected by the purchaser
or his representative and tested in his presence,

* BS 1837, * Methods for r.lic sampling of iron, steel, pcrmanent
magnet alloys and (erro-alloys®, ,

1.9.1.2 Selection of test samples for tensile and bend tests.
If the quantity of material comprises. more than twenty
rolled lengths before cutting of any size from each cast,
one test sample shall be selected to represent cach fifty
lengths or 10 tons (whichever is less) of each size. Not less
than two test stmples shall be selected.

If the quantily of material compriscs not more than
twenty lengths of any size from each cast, one test sample
shail be selected to represent cach 10 tons or part thercof
of each size.

The longitudinal axis of the test samples shall be
parallel to the dirsction of rolling.

For beams and channecls the test sample shall be taken
from the web at a point approximately half way between
the neutral axis and onc of the flanges.

1.9.1.3. Selection of test samples for impact tests. One
test sample, of sufficient size to permit the preparation
of three impact test pieces, shall be selected to represent
each 10 tons or fifty lengths (whichever is less) of material.
The test 'sample for impact tests shall be cut from the -
thickest part of the thickest section or bar in each cast.
The thickest part of a section shall be the standard thick-
ness deﬁncd In BS 44, i.e. *T" in the case of beams and
channels, ‘¢’ in the case of angles and bulb flats and
in lhe case of bulb angles. .

1.9.2 Preparation of test pleces

1.9.2.1 Strajghtening. Any straightening of the test pieces -
which may be required shall be done cold.

1.9.2.2, Tensile and bend test pfeces. Unless the relevant
material specification states otherwise, one tensile test
piece and one bend test picce shall be prepared from cach
~test sample.

All bars of thicknesses and diameters _up to and
including 134 in may cither be tested in full size or a test
piece prepared co-axially from the bar.

“For bars of thicknesses and. ‘diameters over 134 in up -
to and including 234 in, the longlludmal axis of the tensile
test picee shall be parallel to and not less than % in from
the surface of the bar. 3-7‘:" BESL

For bars-of thicknesses or diameters over 2% in, the
longitudinal axis of the tensilc-test picce shall lie mldway
between the axis and the surface of the bar.

1.9.2.3 fmpact test pieces. Three impact test picces shall be
prepared in accordance with BS 131 : Part 2§ from each

test smmple. The test pieces shall be cut with their longi-
tudinal axes parallel to the principal direction of rolling
and the notch shall be cut perpendicular to the original
surface of the bar or Section. See Fig, 1.

T BS 4, * Structural sicel sections ', Part 1, “ Hot-rolled sections *,
1 BS 131, * Methods for notched bar tests ', Part 2, Thc Charpy
V-notch impact test* -

BS 1502 :

1968
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shall not include malterial ncarer to a rolled surface than
0- 125 in, In the case of matena] thmner than 0- 40 in'but not

For material 0-75 i 1n thlck and over the test spcmmen'

TABLE 1. NUMBER OF TEST SAMPLES AND TEST PIECES

less than 0-25 in, ‘subsidiary standard specimens may be
“used. Impact tests shall not be rcqmrcd on matcrial less
than 025 in thick.

e
™

carded and another test piece made from the same material.
For rivet bars a yield or proof stress is not required,

1.10.2 Bend tests

The test piece shall, at room temperature, be bent .
without fracture thraugh 180° to the internal radius
specified in the relevant material speclﬁcanon, optionally
round a former. Bend test pieces shall if practicable be not
- less than 134 in wide.

For rivet bars, bend tests are not requ:red
Bend tests may be made either by pressure or by blows.
The rough edge or arri¢ of bend test pieces caused by

cutting may be removed and the corners slightly radiused -

by filing, grinding or machining, but thc test plece shall
receive no other preparallon. .

1.10.3 Tests on r.vct bars

=
g ea

cut from the rivet bars shall, when cold, be compreqsed
to half their length without fracture ;
One test per cast shall be made. ‘

*BS18," Methods for tensile testing of mctals i o
T BS 3894, * Method: for converting elongation vulucs l'or stcel !
Partl,* Carbnn and low alfoy steels . . G

B e L

S

6

R ; with BS 131 ; Part 21.on test pieces selected and prepared
1.10.3.1 Dump tesis. Lengths equal to tw:ce their dlamctcr

4"1‘

!
1
[}
' ! Ca [ .
‘ . b \:i | Number of test Number of test picces
) Quantity of material | Number of test samples | . samples for .
" i ~ for tensile and bend tests v Impact tests B T T
| o Tensilc test - | Bend fest ! I!npnct ftests
o ‘,‘ l [ {if required)
‘ ,‘"" More than twenty "!-i, One test sample for each fifty % i ‘
: / . rolled Iengths before | : lengths or 10 tons (whichever 1 '
[ N cutlting of any size is less) of each size but not One test One test piece | One test piece | Three test
o from each cast l less than two test samples sample for from cach from each pieces from
i i from each cast cach fifty test sample f \est sample 1. cach test
{ - B lengthsor - Co oL samp!c
M Not mare than twenty . One test sample for cach size 10 tons from . : B ay ;
s ' lengths of any size from.;  but not less than one for each | each cast. o v
i;ﬁl:-,’ - each cast~ E 10 tons of each size - Lo : : ‘
o ' ' B | | :
,.4;! — - L.
e 1.9.3 Heat treatment of test samples 1.10.3.2 Sufphur prinr. A sulphur prmt test shali be taken
: Except where otherwisc agreed the test samples shall . from each cast, used-for rivet bars for the. purposc of
: not be heat treated after scparatinn from the material they ensuring that sulphur segregates are not concentrated in
o represent. : the core. The stage in manufacture at which this test
! 1.10 MECHANICAL TESTS is mic}e shall be at the opt:on of thc manufacturcr f;: :
N 1.10.1 Tensile tests at room temperature L104° Tests on manul'actured rivets dee
or OT ;nj;;rf:}ssf;?sl sblfalFl) e;i;ongteein:?idﬂ:; gﬁrngzz B B 10.4.1 Number af tests. One rivet bend test and one
with S 18%. The ratc of loading shall not exceed . flattening test shall be made for each size in each batch of
0-5 tonf/in?/s when approaching the yicld point. 500 rivets made Jn accordance with BS 4251
. Except as provided in 1.9.2.2 a ‘machined round test  1,10.4.2 River bend fest, The rivet shank shall be bcnt.‘
r,- : piece having a gauge length of 5:65v/Sp or a rectangular cold and hammered until the two parts of the shank touch
K section test piece 134 in wide having a gauge length of 8 in in the manner shown in Fig. 2 without fracture on'the
‘ shall be used. In the latter case the rolled surface of the outside of the bend.
section or bar may be retained on two cpposite faces of
the test piece and the elongation values obtained shall ke~ 1.10.4.3 Flartening test. The rivet head aha" be ﬂattencd
. converted to their equwa[ent on a Propo[tlona] gauge Whlle hot, inn the manner shown in Flg 3 until the' ‘diameter N
]cngth in accordance with BS 3894: Part 14" s 214 tlmcs that of the shank. The cdgcs Shﬂ" not show i
. Should a test piece break outside the middle third of i its’  cracks.. : oy
)5 gauge length, resulting in an elongation below the specified P ‘ )
7 value, the test may at the manufacturer’s option be dis- y *

Fig. 3

Fig.2

1. 10 5 Hardness test

1If, required by the material spcc1ﬁcat10n hardness
tests shall be performed in accordance with BS 240§ or
BS 427| as appropriate.: _The number of hardness tests
N hall be the same as the number of tens:le tcsts (sec 19). !

".10 6 Impact tests o :
The impact fests” shall be performed in accordance

in accordance with 1.9, Impact tests shall not be requlred .
on materlal less than Q- 25 in thick. -

~ § BS425," Forms and dimensions of bailer rivets {as mnnufnclurcd) '
§ BS 240, * Method for Brinell hardness test”. ‘
|| BS 427, * Method for Yickers hardness test”. -
8BS 131, * Methois for noiched bar tesis”, Part 2, “The Charpy
V-notch impact test”. ) L) P

W
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1.10.7 Intercrystalline corrosion test o

If required by the relevant material speciﬁcation, a
special bend test shall be carried out as follows: .

Each bend test picce shall be not larger than 3% in.
diameter or thickness and, unless otherwisc specified,

before being bent shall be heated for 30 minutes at a
temperature of 650°C (12G0°F) and cooled in air. It shall
then be immersed for 72 hoursin a bmlmg solution having
the following composition:

11 g copper sulphate (CuSO,. SH-_.O)
98 g sulphuric acid (relative density 1-84)
made up to 1 litre with distilled water.

Precautions shall be taken during boiling to prevent
concentration of the solution due to evaporation. After
this preparation cach test piece shall be capable of being
bent without cracking through 90° round a radius equal
to three times the diameter or thickness of the test piece.

1.11 MECHANICAL PROPERTIES AT ROOM
TEMPFRATURE :

1.1%.1 The mechanical” propcrtles obtained from the
test pieces, seiccted and prepared in accordance with the

requiremects of 1.9 and tested in accordance with 1.10,

shall comply with the reqmrements of the relevant material
specification in Section 2.

1.12 IMPACT PROPERTIES

1.12.1 The impact propertics obtained from standard
{10 mm square section) test pieces, selected and prepared
in accordance with 1.9 and tested in accordance with 1,10,

| shall average not less than the minimum average value
g fstated in the relevant material specification and no single

| - test picee shall give a value less than 757 of the specified
minimum average vaioc.

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

1.13 RETESTS

1,13.1 Room temperahu:e tensile and bend tests
" Should a test piece not fullil the test requ1rements.

two further tests shall be made on samples taken from the .
section or bar from which the original test p:ece was'

prepared.

Provided the results of both these further tests fulfil the
test requu-ements, all the material representcd shall be
deemed to comply with this British Standard.

If the result of either of these additional tests does not’
. fulfil the test requirements, the section or bar from which .

"~ the test pieces were cut shall be deemed not to, comply
- with this British Standard, but the remaining material
- represented’ may be accepted, provided that two of the
.remaining sections or bars are tested in accordance with
this British Standard ail'ld.mect its requirements.

1.13.2 Impact tests

. Il the average of the three impact lests:cquals or'
exceeds the specificd minimum average value but one test
piece faile to give the spec1ﬁed minimum individual value,

two more impact test pieces shall be eut”from the same -

section or bar and retested. If both these pieces give not
less than the specified minimum average value, the material
represented shall be considered to comply with this British

1 [ "ldard . . r

BS 1562

. If the average of the threc impact tests fails to attain
"the specified minimum average value or if two of the
tests fall below the specified minimum individual value,
‘three” further test:pieces shall be prepared in accordance

with 1.9, Then if the average valuc of the six impact tests' |

fjfalls to atl:am the: spec:ﬁcd. minimum average value or if
three of six tests fall below the specified minimum individual

-+ value, the material rcprmentcd shall be deemed not to

comply with this British Standard. -,
1133 Heat treatment

The manufacturer shall have the r:ght to heat treat orr

re-heat treat any material, mcludmg material already found

-not to fulfil the test requirements, ‘and re-submit it for -
“testing, prowded the material spec:ﬁcatlon in Sectlon 2

permits such heat treatment.

1. 14 MARK[NG

1.14.1 All sections and any bars over l in (25 4 ‘mm)
diameter or . width across flats shall be legibly marked

" with the manufacturer’s name or trade mark and with

numbers or other identification marks by which they can
be traced to the cast of steel from which they were made.

- In adchtlon, if stated on the order, all sections and any
bars over 1 in (254 mm) diameter or width zcross flats
shall be legibly marked with the nuinber of this British

- Standard and the appropriate grade number and letters.

Bars rot greater than 1 in {25-4 mm) diameter or width

across flats shall be bundled and securcly tagged with a -

label giving the relevant information indicated above.

1.15' MANUFACTURER’S CERTIFICATE

1.15.1 The manufacturer of the matenal shall supply a
certificate stating: L "

\
(1) the refercnce numbers ol‘ the scctlons and bars
(2) the material spec1ﬁcatmn with which they comply
(3) the ladle analysis'in respect of all specxﬁed elemenls

(4) the room temperature, mechanical properties deter-
mined in accordance with ttus British Standard

(5) details of the hcat treatment, 11‘ any, given to the
secuons and bars “

(6) details of the hmt treatment, if any, given to the
test samples

(7) for material having spec:lﬁcd impact propertizs,
the temperature at which: the impact tests were made, the
type of test picce and the results obtained. ;

The test certificate shall be s:gncd by the person
responSIble far the supervision of the mspccuon and
testing of the matcrlal ‘ P o

g B .n.
16 DELIVERY o

,“1 16.1 ‘No steel shall be dispatched from the manufacturcr s

“works until it has beenctested and complies with all the

tests and requirements of this standard applicable to the *

material requnrcd or speclﬂed K

1. 17 DEFE(.TS REVEALED AF'I‘ER DELIVERY

1. 171 Inthe event of any material proving dcfcctwc during

.;subsequent manufacturing operatlons such material ‘shall
‘be regarded as not complying with this British Standard,

: notw:thslandlng any previous -certificate of satisfactory
‘ testmg, providing the matenal ‘has not been xmproper[y

trtatcd after delivery.
~\

\
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