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v g . British Standard Specification for =~ = TS mEsemmn b B B
; ) . - ‘ K o . . ‘r e} - s b Ve P ) L.
Hotrolled steel barsforthe . -~ IR N -
reinforcement of concrete ... =" - oL
. l ! ; o ' o s} % \ 3 o ( 5 \.1 o b P .
A . i " it :
N .‘. ", I ol - ’ E“‘l\i w’-
_ . 1 Scope b 4 ' o 3.10 Iongltudmal nb A uniform contmuous ‘rib parallel w R
‘1 o This British Standard specifies requirements for hot rol‘led . to the axrs °f the bar. PR T ‘r - B
e oo weldable steel bars forithe remforcament of concrete. 3.1 transverse rllh Any rib.on lhe surface of the bar other 2
3‘ o i | ltcovers only plain round steel bars ingrade 250 and " than a Iong:tudrnal nb ‘ R
: - | deformed high yield steel bars i in grade ¢ 460. 1342 ﬂash Weid Resnstance butt weld in \’rvhlch the
Weldability requnrernents for both grades of steel are ‘ components are progresswely advanced towards each other -
speclfred in terrns of carbon equivalent value, grade 250 ’ ‘-Whlle the current. confmed to loczlized points of contacr '
X beirig described as readily weldable and grade 460 belng ‘causes expulsnon of molten metal When ‘welding
"8 @ 7 | described as weldable . coa - . temperature is reached upset force is applled ’}’ :
® Steel bars for use as I|ft|ng hooks, for reinforced concrete 4. Informatron to be supplled by the purchaser
. members are not mcluded in this'standard. B
The purchaser shaII gn.-e the followmg basic requrrements
- ‘ ;. Steel bers produced by re-rolling finished products or by on the order S . a ‘ ‘
= : o rolling material whose metallurgical history is notknown (> A o "i_- ‘
» . and fully documented are excluded from this standard. ' {a) the numoer of, this B"t'Sh Standard i
N o - g . © b the nornlnal size of the bar;” T
Ll ) ! . . " ’ . 'J'-‘::, . . g .';" -‘ S
2. 'References » s el ) the steel grade i ) L
(d) bond cIaSSIftcatlons L i o
The titles of standards publrcatlons referred to in thls o) ddiii I }ts ( 10 2 énd cl i
- standard are listed on the inside back cover. : _1E 1?"12) If iona requrremen sef an clauses’
K ‘ . ' ’1‘ . u ) . T _ ,‘,fwﬂ ]
" 3. Definitions s i v 52 Nominal ’srze L
For the purposes of thl' Brltrsh Standard the following ’
definitions apply. N In checking the nominal size ofa bar in accordance with -’

. clauses 3, 6 and 12, the rollmg devratlons specrfrnd in
3.1 bar. A steel product of plain round or deformed’ Cross. clause 13 shiall be taken into account S

section, as-rofled, including a rod of steel. " - . ,,

3.2 hot rolled deformed bar. A bar which has heen so % B, Preferred s:zes‘, | o ‘.,. |
shaped during hot rolling that it conforms to either the :

-‘\_.

SR ,s 1.The nommal S|zes of bars gwen in tabie 1 are the -~

geometrical or performance test cIassrflcatlcn gwen in ™. preferred sizes, 4 A ol
clause 14. . S S L . . .
o 3.3 nominal size. The diameter of 2 circle with an area Table 1. Preferr‘ed dizes
. equal to the effective cross-sectional area of the bar. in o L _
ot accordance with clauses § and 12. N K I - :1 '16 20 . Jh
W 3.4 nominal density. The value of 0.007 85 kg/mm per . ominal size mm '8 »10-12 ‘ E25 ‘\‘2 40. L

_ metre run, taken for the purpose of converting a length L B
/" and cross-sectional area of a bar to its mass, as detcrlbed in 6.2 Where a bar Iarger than 40 mim is 10 be, USEd thE i R

“ clauses 12 and 13. o TS - recommended size'ls 50 mm_ R 2
3.5 yield stress. The stréds measured during the tensiie’lest Where a bar smaller tr-p8 mm is to be used, the S
when the total extension of the’ gauge lengthisa specrfled . recommended size iz £ mm. _ Ll
amount accordmg to grade. . a r_-, : )

7 Nomlnal cross secttonal area and mass

7 1 The exact values for the nomlnal cross- sectlonal area
3.7 length. A piece of nomlnally Stra'ght b’" cuttoag- and riass of individual bars shall be as given in table 2,

specified length. i G R
P 9! : : 7 2 The tctal cross-sectional area and total mass of two or .

"more bars shal! be calculated pro-rata on the basis of the

3.6 coil. One continuous as-rolled bar in the form of a coil,

3.8 bundle. Twc or- more cm!s ora nurnber of !engths ‘

_* properly bound’ together. | ' - values for an Individual bar, All cross-Sectiona!-areas derived
| 3.9 batch. Any quantlty of bars of one size and grade - from the values in table 2 shall be expressed to three .
e ‘ whether in coils or bitndles; praduced by one manufacturer * significant flgum 0 . :

or supplier, presented for examination at any one time;

L o -d iizma 60:21
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2. Cross-sectional area and mass

Nominal
size

Cross-
sactional -
araa T

By

Mass par
metre fun

W

28.3

kg

0.222

50.3
. 785

113
201.1
314.2

490.9
804.2
12566.6

0.395°
0.616
0.888
1.579
2.466

3.854°

- 6.313
9.864

50*

1963.5

15413

* Attention is drawn 10 6.2,

8. Process of manufacture

The steel may be made by any pracess except that the air
or mixed airfoxygen, bottom-blown basic converter
processes shall not be used. In the case of the oxygen
processest, the free nitrogen content as determined in the
cast analysis of grade 250 shall not exceed 0.008 %

9. Chemical composition

9.1 The chemical composition of the steel basad on cast
analysis shall meet the requirements given intable 3
and 9.2 and, where applicable, clause 11.

9.2 The two grades shall have a carbon equivalent value
based on ladle analysis, not exceeding the maximum values
given in table 4. '

Table 3. Chemical composition of steel gredes

Element

Grade 250
% max.

Grade 460
% max.

Carbon
Sulphur
Phosphaorus

0.25
0.080
0.060

0.30
0,050
0.050

Table 4. Maximum carbon equivalent

values: ladle analysis

Max, carbun
equivailent value

Grade

%

0.42
0.51

250
460

MNOTE. See also 23. 2 4

The carbon equ r: lent value shall be calculated using
the following o rrula ‘

t This term includes bath 1op and bottom-blown oxygen processes.

'fr+Mo+V

Ni+ Cu

15

where ‘\ B

C . is the percentage carbon content;
“Mn is the percentage manganese content
Cr is the percentage chromrum content
V is the percentage vanadlum content
Mo is the percentage molybdenum content; ",
Cu is the percentage cop,Jer content; o
I\

..‘:“‘ Ni is the percentage nickel content,
o) .

10 Quality L i

10. 1 All bars shall be free from harmful defects which can l
be snown to adversely affect the mechamcal propertles of
'the s eel specified i in this standard. T " i

10, 2 Lengths of bars may contam flash welds unless the
purcharer states that he has a part.cular applrcatlon from

whick welds shall be. excludnd
\\ \ K

11 Weldablllty

Both grades of reinforcing =teel suppl.ed in accordance :
with this standard are of weldable quality, grade 250

" being descrrbed as readily weldable and grade 460 as
weldable, They shall be capahle of being welded on site’
provided that, in general the reGuirements of 9,2 of

this standard, BS 5435 and the manufacturer s
recommendatuons are followed

12, Effectwe Cross- sectaonal area of deformed bars

12,1 For bars where the confrgurauon is such that by wsual
inspection the cross-sectional area is substantially unrform
along the length of the bar, the effective cross-sectional area
shall be the gross cross-sectional .area determined’ by )
_weighing and measuring, to a preclsaon of £ 0.5 % a length
of not less than 05 m when I : 2

Gross cross- sectional area {in mm 23

. = effective cross-sectional area s

M :
“000785L
where P
"Mis the mass of the bar (|n kgl
CLis the length of the bar lm m).’

12 2 For a bar where the cross- sectional area vanrs along
7 its length, asample not less than 0.5 m shall be welghed "

- {M} and measured to a precision of * 0.5 % in the as- rolled
" candition, and after the transverse nbs have been removed

s
e

it shall be rewerghed (Ml

12.2.1 Where the difference betwaen the two masses l
(M — M') is less than 3% of ' the effective’ cross sectlonal

- area shall be obtaingd as in 12.1. v

'12 2.2 Where the dlfference between the. two masses
(M ~ M’} is equal to or greater than 3 % the effectwe cross-
. sectional area (in mm }shall be taken as: L
1.03 M -
- 0.00785 L

where :
M' is the mass of the bar with fransversu rlbs removed
{in kg)
“ L is the Iength of the bar {in m).
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12.2.3 For routine test purposes a nominal ratio of {per unit Iength) above the core of the bar pr0|ected on

b . effective to gross cross-sectional area of bars covered 2 plane normal to the axis of the bar not less than 0,15

i by 12.2.2 shall be stated and used by the manufacturer. . ¢ mm? /mm, where ¢r is l'he nominal bar size.

¥ Any deformed bar, the surface of which is 50 shaped that d
13. Deviations over'and under dlmensnons and . it complies with the geometrlcal classification {which shall
nominal mass A ' be regarded as the mmlmum requurement}, shall be deemed
13.7 Nominal density. For the purposes of checking to be of that type. ‘,;"f--. ko
deviations the nominal dens:ty of steel shall be used ~ '114,3.2 For the purpose of checking compllance with the
(see 3.4). R s "~ ¢ geometrical classifications the averaye height of transverse-
13.2 Specified lengths. I bars are specified 1o be St to ribs in a length of the bar equal 10 at least 10 times the

nominal size sha!l be taken as. the mean of measurements
from the centre and quarter pamts of the ow.rall Iength of
each rib. . ,";fr' : R »

certain lengths each bar shall be cut within deviations of

* 25 mm on the specified length. Where minimum lengths

are specified, the deviations shall be +50 mm and -0 mm;

and where maximum lengths are specified, the dewatlons 14,53 The average spacing of. transverse ribs shall be

shall be —60 mm and +0 mm.’ " b determlnc_d by dividing a measured length of bar equal to at

“ least 10 times the nominal size by the number of spaces
between ribs on one side of the bar. The measured length
of the bar shall be the distance from the centre of cne rib’
to] ‘the centre of another rib on the same side of the bar,

- 13.3 Nominal mass. Unless otherwise agreed between the
manufacturer and the purchaser, the deviations on
nominal mass shall be as given in table 5. For bars where
the effective cross-sectional area is determined by 12.2.2

the nominal mass per metre run shall equate to the gross ”;'neasured parallel to 1h9 axis of the bar. ’\f
mass, a . - \.1‘*
. ! 1
‘ . //5 15. Routme mspectlon and testing i
a4 - .
l Tab’e 5 Dewatlons over and under nominal m/e,..s All material shall be subject to routine inspection and
" - P ) // . testing by the manufacturer or the supplier in accordance
B . Nominal size. A g:;:f;:::::’;;"m ;:::’:‘h“ ya with this standard, and a record of the consecutive test
" - : ,/:g:/' results of material comply:ng with the requirements of this
_ e fpBsteh | Individual bar - o ~standard shall be kept by the manufacturer or the suppher
— — :2:¢-,. in a form similar to that shown ln appendix B. T
mm % %. e "
L , The records shall be available for inspection by the
" +6 _ . ¢ purchaser or his representative for a period of six. years
6 2 8 . |
- ’ .. from the date of delwery. i
: - 8 and 10, _ay, 48 _ 16. Certlflcate of routlne testmg
- ' - — - 16.1 Upon request from a user, the manufacturer of the i
‘ } - 12 and over 9% 4 ‘ ‘ L "suppher shall issue a certificate of routine testing stating: 7
| v ¢ o =1 . la) that the material supplled complies with the "

! requirements of and hds been tested at the frequency

13 4 Deviations on cross sectmnal dimensions. The
specified in this standard; LD

dewatmn of any dimension, other than those of ribs, from

. the'specified shape of a bar shall not exceed 8 % of the o (b) the address at which the record of test results is"
O l‘ drlnt:lpal nominal dimensions. _ - Jf available for inspection. b ‘- o
i l'. 16.2 In the case of material delivered to a suppl:er the Ly
v 14 Bond CIaSS'f'catm" of deformed bars - \ manufacturer’ shaII issue a, certlfluate of routlne testmg rau
O 14,1 General. Deformecl bars shall be classlfled as type 1 or \statmg I CL
o type 2 from the results of the bond performance tests . ‘\ (a) the cast analysls of the bars supphed '

described in appendix A or by reference, if the shapes are

: applicable, to the geometrical classification in 14. 3 A
. 1 {e) the results of- the tensile, bend and rebend tests on
v 14.2 Performance test elassrflcatlon. The performance tests ‘ "samp!es taken from the materlal the tensllc tist results

shall be conducted by an approved testing authority. The sha1| include the cres' sectional area,,

classification shall be established as final, and thereafter the td) in th v ¢ he ral
classification of the type of bar which passes the tests shall o {dl) in the case of deformed bars, t ? rolled- °n m1II
be by reference to the geometriczl description stated on the ~mark for materlals supplled Ca

\\ I )

test certificate. B L S

\\ {b} the carbon equwa!ent value,

14.3 Geometrical C'BSS'fI‘"ﬂﬂon _ 17 Selectlon of thn test samples IR
14.3.1 The geometrical ciassifications of deformed bars that For the specmed tests, samples shall be 600 mm long or
determine the performance test rererem_:e levels for both thls 20 t:mes the nommal size, whlchever is the greater,

. ' standard and BS 4461 are as follows. Samples shall be selected from each batch at 4 frequency of

Type 1. A plain square twisted bar or a plaln chamfered i nedless than one per x tonnes or part thereof, where x has
square twisted bar, each with a pitch of twist not greater _f' the value given in tabte 6, DrOVIdBd that, if a batch - I
than 14 times the nominal size of the bar. e -, comptises bars from more than one cast, at least one
o Type 2. A bar with transverse ribs with a substantially , - test sample shall be selected to rapresent each'cast.’ '
uniform spacing not greater than U.8 ¢ {and continuous Samples for the bend and rebend tests shall not be selected
helical sibs where preser\t) having a mean area of ribs ", ffo'“ tha same bar: _
. T " ‘Docume

& Zia9 0023
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Table 6. Frequency of tensile, bend and rebend
testing '

Nominal size | Value of x iguantity of material in tonnes}
of bar

for tensile test | for bend test | for rebend test
mm i~ -
under 10 25 50 50
1010 16 35 70 70
20 10 32 45 . |1 90 2 14]
over 32 | 85 coe |l Mo 110

18. Preparation of test pieces

18.1 The tensile, bend and rebend shall normally be
carried ocut on straight bars in the as-rofled condition
without machining or prior heat treatment.

18.2 Only in the case of 40 mm and 50 mm size htgh yleld
bars, where a tensile testing machine of adequate capacrty
is not available, may such bars ba machined to 32 mm-
diameter for tensile testing provided that there are
equivalence ratios predetermined by testinig simnilar samples
of such bars as-rolled and machined (See appendix C.)

In cases of dispute or for purchaser's tests machlnmg shall
not be carried out. . s

19, Tensile test

19,1 The tensile strength, vieid s 51Tess : and elongatlon of the
steel shal! be determined generall,a in accorr'anr:e with

BS 18 : Part 2 but, without exception, fof routine testmg

a recognized extensometer shall be used. .

The strain rate when approaching the vleld stress shall
correspond to a rate of loading not e.«:eedlng 10 N/mm
per second. . - ;‘ 4 Al
Far routine testing the yield stress shall be the stréss derwed
from the load on the test piece correspondmg te an increase
- measured hy the extensometer of percentage total strain
specified zn table 7 on any convenlent gauge Iength

When the \neld stress result is in doubt or d:spute the
yield stress shall not have been deemed 10 be reached until
1he total extension, as'determined by an averaging

5 extensometer .-is observed tq | be 0.5 % of the test plece
v _gaugs length. The accurate functioning of the averaging

“extensometer shall be proved by eycling the load to half
the nominal characteristic strength at the commengemeant
of the test. W

For elongation values, the test results a'r'e regarded as valid,

irrespective of the position of the fracture, pravided that

the minimum elongation specified has been obtained.

Where the minimum elongation specified is not obtained,

the results of the test shall be discarded and the test

censidered invalid if the distance between the fracture and-
the nearer gauge markt is less than ', of the gauge length
and if the relevant end of gauge length used for assessing
the elongation is 2¢ or closer 1o the face of the testing
machire grips, where d is the diameter of‘ihe test piece.

* A suitable averaging extensometer which will give at feast twa
readings at oppasite points, or three readings at 120°, on a
minimum gauge length of 100 mm,

t 1t is recommended that test pieces be lightly seribed at
one-diometer or 10 mm centres, whichever is mosi convenient,
throughout their length and that a gauge length be selected that

is as nearly symmetrical about the fracture as poss:ble and that
is clear of the machine grrps

Specified . " I} Pes}';;entage
characteristic total
s‘lrength : +| strain
I ] wy
N/mm? 1% @
‘ 250 . 10334
460 0.43% ; - ) ,
\I‘ 0 ’.‘ [ - i -

i . m B . ' L
) - . L 2
[

19:2 The stresses shall be calculated using the cross- - o

. sectronal area of the bar tested. For all bars the eﬂectwe

cros~ -sectlunal area shall be determmed by we:ghmg as in,.,
"clause 12, 1 i )

"o " . o v

20, Specified characteristic strength

:20.1 The specified characteristic strength of the steel js o "
_the value of the yield stress Ealow which shall fall not !

more than 5 % of the test results of the material supplred

as complying with the requirements of this standard.

" 20.2 The steel shall be considured to comply with the .
specified characteristic strengths in table 8 prowded that l :
for each s|ze and type of bar:

(a) not mcre than two test results of yield stress in any o : :
40 consecutive tests on the material supplied are Iess )
t‘tan the spec:hed charactenstlc strength;

{bi'ho test results on material supplied are Iess than 93 % BEE
of the specrfled charactprsstlc strength .
When a new type or size of bar is introduced, item la) P B\

above shall applv to any number of tests untll the flrst 40
have benn accumulated.

. E r )
TR i Ry

21, Tensile propertles - (\ | R S
The specified characteristic’ strength and elongatlon ofthe | F ;
“two grades of steel shall be as gizen in ta'ole 8. The tensite . - o
strength of any bar shall be 2t least 16 %' greater than the =
actual yield stress measured in the tensile test ‘For steel of X
grade 250 the yield stress shall not exceed 460 N/mm .
‘ .\ ¥ '
Tabh&. Tensile properties . .\\' ) o .
K . . ) Ty ' '
Grade Nominal size . Specified . " Minlmum .
) of bar* characteristic elongationan.. y .
- strength gauge 1anmhL ' o '
. h (see note) L .
; - " \_F\-.’I s N
mm . N/mm? % . ' o
250 | Al sizes 20 . . | 22 -
460 All sizes . 460 B - .
NOTE.Lo 565 VS, R Cw
where ° ar S .o ke - .
L is the gauge length of the test prece" ] 'i‘-: o ‘1‘ ‘ :
i .
" Sp is the crrgmal Ctoss seetronal ares of the tesr mece lt . -

"22..Bend testmg e Bt ‘
22; 1 Bend test, The bend test shall be carrled out on test '

. pieces having a temperature between 5 °Cand 20 °C and in.

such a way as to produce a continuous znd uniform bendlng

deformation {curvature) at every section of the bend. The o
methods of making a bend test shall be as follows: . ', A

{a) on a power bar bending machine in which trP bu - ents A

‘piece is adequately Sl';DDOrted by plain smonth ces i’
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. Grade

or rolls which do not offer resistance to longjtudinal
movement of the test piece;

{b} on a 3-point hydraulic bending machine.

Any machine shall be serviceable and capable of imparting
constant loading to the specimen and be wi Lhouf impact
effect. ) . o

The rate of applrcatron cf the load shall not exceed 3 r/min
or equwalent. H :
The test pieces shall wrthstand beang bent through 180
round a former of the diameter specified in table 9. There
- shall be no transverse rupture of the surface of the metal.
For the purposes of this test the presence of any mrll scale
shall be ignored. o

Table 9. Bend test formers l‘ :

Nominel size
- of bar

250

Dismzter of former

Twice the nominal -
size of the bar

All sizes

Three times the
nominal size of
the bar

460

All sizes

1.

22,2 Rebend test. The bars shall withstand wrthout
fracture:

{a) berng bent through 45° using the method of bending
specified in 22.1 round a former of diameter equat to
twice the nominal size of the bar for grade 250 steel and
five times the nominal size of the bar for grade 460
steel; : \

{b} being then maintained at a terhi:hzrature of 100 °C for

not less than 30 min, as a resuit of immersion in borlmg
water;

{c) when lhe test prece has been caoled to a temperature
between 5 °C and 20 °C, being bent back {partially
restralghtenedl by a steadily applied force through at
least 23° on the same bending machine as used in (a)
above. The rate of application of the load shaII not
exceed 3 r/min or ecuivalent.

.

:, 22.3 Failure in relation to the rib damage. in the event of

\ failure, if there is any damaget 1o the ribs caused by B

. carrying out the initial bending, the tast shall be deemed R

1 invalid. :’

e

23 Purchaser's tests

23 1. General

23 1.1 For verification of compliance. In the circumstances’
where a purchaser; end user or other interested party -

requires to verify compllance with this standard he shall do

so by reference to the records specrfted in clause 15,
together with a certificate of routine testing in accordance
. with 18,1, Hawever, a purchaser end user or other .
interested party may use the following tests as a basis for
acceptance of a batch of stee! but they shal! ot be used as
a basis for comphance with this standard. Under 23. 2, 23.3,
23.4 and 23.5, providing a sufficient number ‘of tests have .
been carried out, the user may include deficient results as a
basis for non-compliance of the relevant batch of steel,
but not us a general basis for.non-chmpliance by tie
manufaciurer or supplier, If subsequent enquiry reveals

*As defined in BS 2084 : Part 2,

BS 4449 : 1978

that clauses 15 and 16 are not being implemented this may
be used as a general basis for clanmmg ron-compliance
with this standard. : :

23.1.2 For acceptance of a batch of st2el Itis perm|551b|e
for a purchaser, end user or other interested party to use,
as a procedure for.the acceptance of a batch of steel, .

the tests given in 23.2, 23.3 and 23.4. The use of these
tests, however, shall not be a basis for claiming compliance
with this standard. Providing the required number of tests

have been carried out, dehcrent results shall be the basis
“for, non-compllance oi a batch uf steel

Where a purr:haser requires to. venfy that the specified
properties are atta.r.ed by;a batch of steel, it is to be agreed |

. with the supplier at what establrshrnem the steel is to be

tested. Test results from anv other establushment shzil not

"be used. = C vt W

s

+ NOTE 1, All uurchaser 5 tests relate toa pamcular batch
_ 1t properly identified by a cast number, a batch may bea .
- complete cast, but it not so identified, a batch may be a Ioad

dclwered 8t one time {see 3.9). .
NOTE 2 No conclusions regardmg the ur;cep.abrlllv of a batch

_of steel should be drawn from a single test
. .23.2 Purchaser’s test of chemical eomposa"ron
. 23.2.1 Chemical r.'omposrrron The chemical composltlon

based upon product analysis mav vary in accordance

“with 23.2.2 and 23.2.3 from that based on cast analysis
~ asaresultof heterogeneltv arising dur:ng castmg and

soltdthcatlon of the steel

23.2.2 Kr.’ledsreels For killed steels an excess is
permitted above the maxima in table 3 of 0,03 % for

. uarbon and 0.008 % for sulphur and phosphorus,
: 23 2.3 Balanced steels ‘ 3 '

23.2.3.1 For, balanced ‘steels an excess is permitted above
. the maxima in table 3 of 0.05 % for carbon and 0.008 %

" “for sulphur and phosphorus.

The supply of an incorrect grade of balanced steel is
clear_ly indicated by a carbon content in any bar in
excess af 0,10 % above the maximum in table 3,

23.2,3.2 When the carbon content results of a product..

. analysis lie in'the rangeé of 0.05 % to 0.10 % above the -

maximum in table 3, further random samples shatl be
taken from the remamder of the batch as in table 10.

* ¥ any further sample shows a carbon content in excess

of 0.05 % above the maximum in table 3, the supply of
an incorrect grade of steal is incicated,

23.2,3.3 The manufacturer or the supplier shail be
given the opportunity of analysing the same bars as
the purchaser. . . '

If any of these further samples are proved Lo be outside
" the permitted variation in 23.2.3.1, the batch shall be -
deemed nct to comply with this British Standard. '

23.2.4 Carbon equiVaIeﬁt value. The carbon equivalent
values derived from product analysis may vary fram the
ladle analysis values given in table 4, A maximum excess
of 0.03 % is permitted for product carbon EQu ivalent .
value. .

23.25 Drspute procedure. n cases of drrpute the product
analysis checks shall be carried out by sampling in
accordance with BS 1837 and analysed in accordance with
the appropriate method in BS Handbook 19."

© .. 23.3 Purchaser’s test’ of weldahllli Material supplied in

ormsents

secordance with this standard ma

,.lzms 0025
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weldable (see clzuse 11), but if so elaimed, should such
material after delivery be considered not to be weldable,
the purchaser in conjunction with the manufacturer
and/or supplier shall carry out weldability tests a3 agreed
between the parties concerned,

23.4 Purchaser’s verification of specified pro'perties

23.4.1 For verification of specified characteristic’ ,
strength, 10 test samples shall be selected from different .
bars in the batch. in all cases, an averaglng extEnscmeter
snall be used. .

. If any one test result is less than 93 % of the specmed
characteristic strength, both the test sample and the test
method shall be carefully examined. !f there is a local
fault in the specimen or reason to believe that an error,
has occurred in the test, the bar from which the test
sample was taken shall be dlsregarded and the test result
shall be ignored.

_ Ifthe valid test results have a yield stress equa! toor’
‘greater than 93 % of the specdled characteristic strength,

tha batch shall be deemed to be acceptable in respect of

the specifizd characteristic strength requwements. ‘

If one or more valid test results is less than 93 % of the
specified characteristic strangth, the Yatch shall be deemed
not to comply wrth this British Standard. -

23.4.2 Where the purchaser has |nspect°d the rouuno tgst
. reccrds of the manufacturer or supplier, he may use an
alternative abbrevnated purchaser’s test as fohows. e

Three test pieces shall be selected from different bars «° *

in the batch, If any one test result is less than 93 %

of the specified characteristic strength' the requirements

of 23.4.1 shall appiy. If the three valid test results have
a yield stress equal to or. greater than the specified
characteristic strength, the batch shall be deemed to
comply with this standard in respect of the specified
characteristic strength requirements, ’ .

NOTE, For other'specified properties, the purchaser may carry

out determinations’ a“the frequency he decides. In the event of -

deficient results the condltlons of clause 24 should appIy to the
batch, . -

235 Disputa of test results In the event of dispute
concerning deficient results test pieces shall be retalned
for examination by the supplier,

Table 10. Rate of further sampllng to test carbon
content in balanced steels’

Minimum numbor of

Delivercd mass R oo 7
’ samples per cast : ,

of batch

o

Over 20 8 IR 4-~"

2

€1

24, Wanufacturer’s, suppller 5 and
purchaser’s retests

If any test sample fails 1o meet the tensile strength,
elongation, bend or rebend test requirements, i
two additional test simples.shall be taken from different
bars of the same batch and subjected to the test or tests
in which the original sample failed. 1f both additional
test samples pass the test or retests, the batch from which
they were taken shall be deemed to be acceptable.
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- '_If erther of them fail, the batci shall be deemed not :

to comply with this Bntlsh Standard. ' - "l:".

25 Report of purchaser,s and other

~ non- routine tests . S

- \

The test report shall mclude the followrng |nformat|on. o

(a) A fuli descnptlon of test samples, ancludmg size, ' .
as stated by the person submlttmg them for testlng

{b) Identlflcanon of the batch to which test samples
relate, €. 9. tes* samples taken from Bar Mark 32,
delivered to S|te on 17 January 1981" {or ‘not known'}.”

{¢} The name'of steel maker {if known} or suppher,
~ eq. ‘Anon Steel Ml"S erlted {or ‘not known'). -

.. {d} Approval of the test house obtzined from the
manufacturer/supplier {or * not known ),

(e) By inspection, a description of the pattern of
.. deformatron mill marks, any marks stamped on,
; .
- any signs of damage, any pamt or other rnarks or

. labels, - );-“ : T e ’u“‘{
() The lcngth and mass of test plece used for the
derivation of the cross- sectlonal area N

(gl The length of test plece used for the tensile test

(h) The results of purchaser’s tests on chemical .
composition, 67 a staterrent that no tests of che'nrcal
composrtlon were carned out. : o

(r) The results of the purchaser’s test of weldabnllty,
% of a statement,_that no tests of weldabllaty were
=.carried out, - w

1 (i} The purchaser’s test results on chemlcal composmon.
" weldability, verification of specified. charactenstlc
strength, tensile strength, elongation bend, rebend

show that the batch tested is acceptable/re]ectable
according to 23, 2,233 0r234. .

Where the abbrewated purchaser’s test of. specufled
properttes is used confirmation that the manufacturer s/ o
supplier" 5 records of routine tesiing have been examlned
and found to be satlsfactorv , o :

[
‘26, Examination after delwery o ;
Defects resuiting from improper treatment after delivery:

shall not be considered as grounds for rejection.
. -

27 Mark:ngof bars 0 o .

In order to tdentlfv the source of manufacture deformed
bars shall be identified by rolied-on legible marks on the

) surface or thickened rlbs at intervals not greater than 1.5 m,
* MOTE, If necessary, transverse ribs mtersectmg the tvpe mark

- may be omitted. i

" Text deleted . - I SRR

T

Figure deleted . .
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