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Foreword

This revision of BS 11 has been prepared under the direction
of the Iron and Steel Standards Committee.

Previous editions of this standard specified flat-bottomed
rails only, but it was decided to enlarge the scope of the
revision to include a bull head rail profile, BS 95R, pre-
viously specified in BS 9, which was withdrawn on publi-
cation of this revision. All rail sections under 24.8 kg/m
{50 Ib/yd) have been excluded from this revision as these
lighter rail sections are covered by other specifications.
Certain older rail sections previously included in earlier
editions have been re-introduced as they are still in reqular
use, - .

A major technical innovation introduced into this revision
is sequence continuous casting practice. It is generally
accepted that, with continuously cast material, the pgsition
within a strand is not significant, and hence test sampling
procedures for such material will differ from the traditional
ingot practice, and both practices are catered for in this
revision. Wear-resistant grades have also been introduced.

CONDOHWN

. Tensile proparties

. Supply of short langths

. British Standard railway rails: table of
dimensions of sections based on metric units

. British Standard railway rails: table of
dimensions of sections based on |mper|a| units .

. Areas, calculated masses, properties, ete. for
raitway rails based on metric units

. Areas, calculated masses, proparties, ete. for
railway rails based on imperial units

. Position of fishbolt holes

Figures .
1. Location of sample for chemical analysis and
tensile test piece
. Falling weight striking face
. Shape of falling weight test bearers
. Key to table of dimensions for flat bottom rails
. Section no. 50 '0’
. Section no. 80A
Section no, 60R
. Section no, 70A
. Section no. 75A
. Section no. 75R
. Section no. 80A
. Section no, BOR
. Section no. 80 ‘0’
. Section no. 90A
Section no, 90R
. Section no, 954 .
. Section no, 95R
. Section no. $6RBH .
. Section no. 95N
. Section no. 100A
. Section no. 100R
. Section no. 110A
. Section no. 113A
. Key to position of fishbolt holes

Although preference has been given to metric sizes and
tolerances, it has been recognized that a high proportion of
rail requiremernts are for replacement purposes rather than

. for new track. The imperial dimensions have been retained

since all the rail profiles are based on imperial design.
However, in order not to preclude the development of
metric designed rail profiles, tolerances based soleiy on
metric units are also specified, =

Cognizance has also been taken of parallel discussions in
the International Organization for Standardization (1SQ)
and the Union Internationale des Chemins de Fer {UIC),
where appropriate, and the use of a control gauge for
checking the asymmetry of rail sections has now been
included. In order to allow for flash butt welding of rails,
an end straightness clause has been added,

The concepts of delegated inspection and quality assurance
hava been incorporated into this revision to align with
modern practice.



http://www.avadocuments.com/doc/bs-11-1978
http://www.avadocuments.com/doc/bs-11-1978

BS 11:1978

British Standard Specification for
Railway rails

1. Scope

This British Standard specifies the requirements for the
quality of steel, dimensions, tnlerances and other technical
conditions of delivery for railway rails,

2. Fteferences

The titles of the standards publications referred to in this
standard are listed on the inside back cover,

3. Information to be supplied by the purchaser
The purchaser shall state in his enquiry and order:
{a) the number of this British Standard;

{b) the number of the BS rail section (see clause 22} or
full details of any other rail section required;

(c} the grade of steel (see clause 6);

{d} any optional brand marks required (see 7.1);

{e} the method and position of the rail identification
{see 7.2);

{f) the rail length to be supplied (see clause 20);

{g) whether he or his nominated representative
desires to witness any of the tests and the name of the
inspection authority, if any;

(h) whether he desires to have a system of delegated
inspection and, if so, the type of system to be applled
{see clause 10},

When the above requnrements are not stated in the enquiry
and order, the minimum conditions specified in this
standard shall apply,

4, Definitions '

For the purposes of this British Standard the following
definitions apply.

Table 1. Chemicai composition

4.1 purchasar. The purchasing administration or its
nommated representatwe e

5t5,0f The s e 'a'i:le of steel is poured
through a continuous f:astlng mé&hun‘ebwnhout interruption
in flow of liquid steel’ mtq the mau ds and strands. The
pouring of the next cast’ bagms bafurdrthe flow of steel from
the previous cast has flmshed *"eadmg to an mtermlxng of _
some Irqu:d steel from thy, two sucwsswe casts o

be entirely composed of steel from a s smgl? cast ,
T

4.4 changeover overlap or intermadiate mnterlal '[o

- blooms). Blooms that may contain ‘steel from more th:—m

one cast, i.e. material arising during the changeover from ""
one cast to the next in the sequence and therefore inter- -
mediate between two successive casts,

5. Rail sections

The rail sections shall comply with the requirements of
clause 22 unless otherwise specified. The provisions of this
specification are not restricted to rails of British Standard
section and may be applied to any rail section by prior
agreement between the purchaser and the manufacturer.

6. Chemical composition

The source of the steel and the steelmaking process
employed shall be the responsibility of the manufacturer.
The purchaser may require 2 broad outline description of
the steelmaking and steel supplies to be provided at the
time of enquiry and tender; the manufacturer shall not alter
these without informing the purchaser. The steelmaking
process used shall be noted on inspection and test
certificates.

The chemical compasition of the steel shall conform to the
limits given in table 1,

Steel grads Carbon Silicon o

Manganese Phosphorus Sulphur

% X
Normal 0.45/0.60
Wear-resisting

: A 0.65/0,78

B~ 0.50/0.70

% % %
0.95/1.25 0.080 max. 0.050 max.

0.050 max.
0.050 max.

0.80/1.30
1.30/1.70

0.050 max
0.050 max.

NOTE. To altow for different rail sections ordered an

B .1aking processas used, the manufacturer and the purchaser may agree

variations in chemical composition limlts at the time o ,‘,_lun'y and order to achieve the mechanical properties speci
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7. Marking f
7.1 Branding, Brand marks shall be rolled in relief on one
side of the wab of each rail, The brand marks on the rails
shall be clearly legible and shall be at least 20 mm high
and 0.5 mm thick, and they shall read from the end nearer
the top of the ingot or the top of the comunuously cast
strand,

The brand marks shall include:

{a) the number of the BS section or other section;

{b) the grade of the steel, i.e.
Normal grade: no symbol
Wear-resisting grade A; ‘Al
Wear-resisting grade B: ‘BY;

(c) the manufacturer’s name, initials or other recog-

nized mark, sufficient to identify the rolling mill;

{d) the last two figures of the year of manufacture.

Other optional branding to be agresd between the pur-ﬂ

chaser and the manufacturer at the time of enquiry or order

may include any of the following:

{a} The number of the month of manufacture {in
roman numerals);

{b) the steelmaking process:
O: Oxvgen
OB: Open hearth, basic
E: Electric;
{c} the initials or other letters identifying the purchas-
ing administration.
For example: BS 113A-B-X & Co-78-V-0-ZR
(i.e. wear-resisting grade B)
BS 90R- -X & Co-78-V-0-ZR
{i.e. normal grade} -

NOTE. It is important to maintain a clear demarcation between the - - ) .
“turer’s name and the number of each section, together

. with such other marks as the purchaser may direct.
NOTE 1. Where master templates have already bzen approved bv

“r-components of the brand mark. In the examples this is achieved by
“the use of hyphens.

7.2 Rail identification. In addition to the requirements of :

.. 7.1'zach rail shall be identiiied by a numerical and/or
) -,alphabetrcal system hot stamped in a position agreed

™ between the purchaser and the manufacturer at the time of

enquiry and order. This identification shall normally be
applied to the side of the rail web at the end of the rail
nearer the top of the ingot or continuously cast strand and
approximately 500 mm from the rail end. The figures and
letters used shall be at least 15 mm high.

The system employed shall be such as.to enable the hot
stamped marking to be collated with:

{a) the number of the cast from whrch the rail has
been rolled; \

(b} the number of the ingot or the contmuously cast.
strand;

(c) the position of the rail relative to the top of the
-ingot or bloom or continuously cast strand.

As an alternative, by agreement between the puschaser and
the manufacturer, cyclic stamping on the rail web may be
used for all or part of this identification system, e.g. the
cast number. In this case the cast number shall appear in a
minimum of two positions along the rail length {(excluding .
the fishplate contact areas at the ends).

The hot stamping procedure for lighter section rails, e q.

24 8 kg/m (50 1b/yd) and 29.9kg/m {60 1b/yd) or for rails
ordered in short prime lengths shall be the subject of
agreement between the purchaser and the manufacturer.

N I PR L o C
2.1 The manufacturer shall ensure that rails rolled from

' continuously cast material can be separately identified frem

rail produced from ingots. The method of identification
shall be agreed between the purchaser and the manufac—
turer,

In the case of sequence continuous casting, a cast shall be

“considered as including al! blooms up to, but excluding,

the first bloom that is known to be entirely of the next
cast. The changeover blooms at the end of the cast, plus
the rails produced therefrom, shall be clearly |dent|f|ed

Bv agreement between the purchaser and the manufacturer,
when a rolling includes steel of different grades or of the
same grade made by different processes, the branding of
the majority tonnage process may be used throughout the
rolling; for the minority tonnages the process or grade
identity mark of the majority tonnage may be cancelled

by a horizontal engraving mark on the rolls. Unless other-
wise agreed, the grade identity mark shall be included in
the hot stamp marking applied to the minority tonnages

in that rolling.

7.2.2, Similar identification to that applied by hot
stamping may be cold stamped on one end of the finished
rail by agreement betweean the purchaser and the manufac-
turer, S

8. Templates

The manufacturer shall, uniess otherwise specified, supply
two sets of master templates, internal and external, for
each section of rail ordered or contracted for, and shall
submit them for the approval of the purchaser and obtain
his approval before the rolling of the rails is commenced.
One set of master templates shall remain in the possession
of the purchaser during the period of acceptance, Each
template shall be suitably engraved with the manufac-

ancther railway purchasing administration, or by an external referee,
these should be used by other purchasers whenever possible,

_NOTE 2. In addition to the master templates, the manufacturer

should supply one set each of plus snd minus limit acceptance gauges
to representatives of the purchaser and the manufacturer so that

they may use them to check the rails.

9. Notice of rolling
The manufacturer shall give the purchaser at least seven

- clear days’ notice in writing specifying the date of the first

proposed rolling and at least three clear days’ notice of the
proposed subsequent rollings.

10. Facilities for inspection of manufacture
The purchaser shall have access at all reasonable times to

_ those parts of the manufacturer's premises where work on

the contract is being performed, and shall have liberty to
inspect the manufacture, The manufacturer shall provide
and afford 2all reasonable facilities for such access and
inspection.

The manufacturer shall examine all rails before they are
submitted ta.the purchaser for inspection, and all rails
found to be defective shall be clearly marked and removed
from the batch submitted for inspection. All rails accepted
by the purchaser shall be stamped; if required, this shall be
carried out in the purchaser's presence.

Alternatively the purchaser may delegate th
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for inspection and acceptance of the rails-to an appointed
member of the manufacturer’s staff or a quality assurance
system may be applied (see BS 4891 and BS 5179: Parts 1,
2 and 3).

The dalegated mspectlon or quality assurance system to be
applied shall be agreed between the purchaser and the
manufacturer and may include one or more of the follow-
ing features. 0

{a) The review and approval by the purchaser of the
manufacturer's quality control, testing and inspection
procedures, prior to commencing manufacture against
the order or contract,

(b} The pravision by the manufacturer of access to,

or copies of, agreed routine quality control data durmg
the course of manufacture against the order.

{c) The opportunity, at any reasonable time during
production against the order or contract, for the -
purchaser to observe the manufacture, testing or
inspection of such rails,

(d) The provision by the manufacturer of facilities for
inspection by the purchaser of sample batches of rails,
{e) The provision by the manufacturer of a summary
report of the results of his inspection oflthe rails.

11. Manufacturer’s tests

The manufacturer shall carry out the agreed tests and shall
supply the purchaser with certificates of chemical analysis
and results of mechanical tests.

The manufacturer shall supply all templates and gauges,
prepare and supply all test pieces and samples of steel,

sample rails and drillings, and supply all labour that may be -

necessary or be required by the purchaser for carrying out

-

8 - BS11:1978

the tests and requirements of this British Standard and
render all reasonable assistance in making such tests,

The purchaser shall be advised of such testlng to enable him
to witness, if he so desires, the mechanical testing of all or
some of the samples or test pieces that are related to the
rails belng supplied against his order or contract.

12.” Manufacture

The minimum rolling reduction of cross sectional area shall
be 25:1 for rails rolled from ingots, and 8:1 for rails rolled
from contmuously cast blooms of square or rectangular
cross section.

" Material shall be passed through the roli‘fﬁg mill so that the

bottorn end of the ingot or bleam (i.e. the first poured)

‘arrives first at the shears or hot saws.

Manufacturing precautions shall be taken so as to avoid the
occurrence of hydrogen flakes in susceptible steel grades.

If requested, the manufacturer shall inform the purchaser
of the procedure used to avoid the presence of hydrogen
flakes for these grades.

13. Tblerances

13.1 Rail section profile. The profile of each rail section
shall be checked for conformity to the limits of tolerances
given in table 2 by means of approved plus or minus limit "
gauges. ¢

For flat bottom rails the tolerances given in columns 1 and
2 of table 2 shali apply to rail sections designed in imperial -
and metric units respectrvely The tolerances given in
column 3 of table 2 shall apply to bull head sections

i desngned in |mper|al units,
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Table 2. Tolerances on rail section profiles : : ‘ Co SO .
Charactaristic g : : . 1 : 2 - - 3 -
: : oo Flat bottom Flat Luttom Bull head
, . |. sections designed sactions designed sactions designed
. J B in imperial units in metric units- in impaeria| ’
:."l d o ) " units
i mm in mm : ‘mm in
R 4 . |.+0.80 +(1/32) , +0.80 +(1/32)
i + 0.
Overallphelght“of rail rrlteasured;et the rail end - 0.40 - (1/68) 0.50 - 0.40 - (1/64) _ .
Width of head _ . | £0.40 +(1/64) | 050 +0.40 + (1/64)
, , il
! Width of foot i $080 | +(1/32) |,1.00 . £040 | *(1/64)
Thickness of web - 040, | xoem | *100 £040 | % (i/64)
Varticality: mnmmum de\natlon atf'; head = lren 0,40, (1/64}. 0.50 0.40 (1/64)
- Foot base: flat to maximum concawtv fas }:\ 2 . 040 (1/64) |= 0.50, - O
- = Design radius to maximum concawty R = B e T S 3 K] (0,008)
. <Fishing surfaces ‘Maximum stand off of . . - : . . .
- fishing template ‘ )
_Fromweb...... : 1.20 (3/64) 1.20 1.20. " (3/64)
Maximum clearance from flshlng - . _ -
. surface ... .., " 0.13 (0.005} | 0.15 0.13 " {0.005)
Asymmetry of rail section 0.40 (1/64) 0.50 040 (1/64)
Asymmetry. of rail section as checked by . .
means of combined verticality and asymmetry 1.20 {3/64) 1.25 _ "(see (see
gauge: flat bottom raiis only {see appendix ‘A’} i e | Note 3) ‘Note 3)

NOTE 1. The above tolerances anlplv to rails up to and including 60 kg!m {120 Iblvdl section mass with the followmg prlnclpal dimensions:
Rail height up to and inciuding 165 mm (€Y% in) ‘ L
Foot width up to and including 140 mm (5% in} - I
Head width up to and including 70 mm (2% in) :
NOTE 2. The tolerances for rails heavier than 60 ka/m {120 lb!vdl or wrth Iarger prmcrpal drmensrcns than above may be agreed between the
purchaser and the manufacturer, -
NOTE 3. The gauge shown in appendix A is not apphcable to bull head rails, Other gauges are used for checkmg the verticality and
asymmetry of buil head sections. ‘ )

L

13 2 Mass, |f requested by the purchaser Iengths of rai! not .
less than 300 mm (12in) in length may be weighed and the
average section mass compared with the calculated mass for
that rail section (see tables 10 and 11). This section mass

- check shall be for information purposes only and it shall
not, without the confirmatory evidence of sectional dimen-
sion faults {see 13.1), be a cause for rejectlng the rails.:

13.3 Tolerance on rail length, Unless otherwise agreed
the tolerances on length shall be as given in table 3 and
shall apply up to 18 290 mm (60 ft) for rails designed in -
imperial units and up to 18 000 mm for rails designed in
metnc units. The lengths shall be at a temperature of
20 °C {68 °F). The tolerances shall be increased pro rata

Table 3. Tolerance on rail length

“"Typeofrail - - Tolerances”
- ‘ .mm in
Rails for flash butt welding +25.0 (£ 1)
Rails for jointed track. - -850 {+ 3/16).

r

. BN .
. - Lo .

- for longer Iengths or as agreed between the purchaser and

the manufacturer at-the time of enquiry and order,

13.4 End squareness. The devratron from square in both
horizontal and vertical directions shall not exceed 0.50 mm
for rails demgned in imperial and metric units.

These tolerances shall apply to rails within the range

25 kg/m up to and including 60 kg/m (50 Ib/yd to

120 Ib/yd) and within the principal dimensions given in
note 1 to table 2, Pro rata increases in tolerances are
recommended for heavier or larger section rails.

13.5 Fishbolt hole position. The fashbolt holes shall be -
“drilled at right angles to the web; they shall be clean cut

. and burrs shall be removed. The fishbolt holes in the rail

web shall be checked with suitably designed templates and
gauges approved by the purchaser

- The sizes and positions of the fishbolt holes for Bntlsh
standard sections shall be as indicated in figure 24 and
table 12 or on the approved drawing agreed between the
purchaser and the manufacturer. The tolerances given in
table 4 shall apply, '
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Table 4. Tolerances on flshbolt hole dlmensmns
and posatlons &

Fishbolt hola dimensions and positions Tolarances

‘ 9}_2. o o mm in
Diameter of fislibolt holes . +0.80 (+1/32)
Centre and position of fishbolt hales R
vertically and horizontally- *0.80 (+1/32)

13.6 Straightness, The finished rail, after cold straight- -
ening, shall, when standing an its base or lying on its side,
be capable of being pulled by hand into a straight line and
of retamlng that position. .

The stralghtness of the rail, other than at the ends; shall
be judged by eye but, in case of doubt or dispute, the
affected portion shall be checked_using a 1500 mm {5 ft)
straightedge. The maximum permissible deviation shall be
0.8mm (1/32 in) measured as the maximum ordinate on a
chord of 1500 mm (5 f1).

Rails to be used in welded track, unless otherwise agreed
between the purchaser and the manufacturer, shall have the
straightness of the ends checked by means of a 1500 mm

(5 ft) straightedge. The deviation from straight, both in the
vertical and horizontal direction, shall not exceed 0.8 mm
(1/32in) measured as the maximum ordinate on a chord

of 1500 mm. This tolerance shall be. .allowed only for
vertical deformation if the deviation raises the end.

No tolerance shall be allowed if the deviation lowers the
end. This requirement for rail end straightness may be
applied to rails supplied for jointed track, if agreed between
the purchaser and the manufacturer at the time of enqurry
and order. ‘

Any rails not complying with these reqmrements may be
rectified and submitted to mspectlon .

14. Freedom from défects

The rails shall be free from all detrimental defects that are
likely to have unfavourable effects on the behaviour of the'
rail in servica, Minor surface imperfections may be tested
and dressed, usmg methods approved by the purchaser.

The manufacturer shall ensure the absence of harmful
internal defects by control during manufacture. When
agreed between the purchaser and the manufacturer at the
time of enquiry and order, a continuous non-destructive
test appropriate to the manufacturing process and grade of

. steel, e.g. ultrasonic testing, shall be applied. This examina-
tion shail be carried out under the responsibility of the

manufacturer.

15, Test sample selection

For rails produced from ingots, the accepted inherent
characteristics of the product influence the test sample

posmons and these are defined in clauses 16, 17 and 18.

In the production of rails from continuously cast material,
the position of the rail in the bloom or strand is generally
of no significance. Hence, unless agreed otherwise between
purchaser and manufacturer at the time of enquiry and
order, the test samples may be selected by the manufacturer
on a random basis, subject to all other prowsrons in this
standard,

- ..In the case of sequential continuously cast material, the

42

. 16.2 Retests. Should the chemical composition fail to

‘Where drillings taken from a rolled rail sample are used for
" these retest chemical analyses, these shall be taken from a

.ar other instrumental methods are used, the test position

pim

BS 11:1¢78

. initial test samples shall be selected only from known main
cast blooms or rails. The changeover material, intermediate-
between two main casts and formiing the last (or upper-
most} bloams in each cast, shali only be sampled as part of
the retest procedure in the event of rejection of a cast or
casts from within a succession of sequentially poured casts.

16. Chemlcal analysis

16.1 Initial tests. The chemical composmon of the steel
shall be determined by ladle analysis and shall comply with
the appropriate requirements of clause 6. Determinations
may be made chemically, spectrographically or by other
modern instrumental methods. After rolling the rails, the
manufacturer shall supply the purchaser with the chemical
compaosition of a product sample of each cast or part cast
being supclled against the contract. :

If the ra|Is|do not comply with the requirements of clause 6
all rails from that cast or part cast are liable to rejection,
subject to the provisions of 16.2,

comply with the requirements of clause 6, the manufacturer
may make two further *ests on samples cut from the rolled
rail. . . w

hole drrlled in 2 position as shown in figure 1, The diameter
of the drill shall be 25 mm (1 in) for larger sections (over
40 kg/m (80 Ib/yd)} or 19 mm (3 in) for lighter sections,
dependmg on rail head dimensions. Where spectrographic

shall be in the sampie area shown in figure 1.

If the results of these retests are satisfactory, the cast or
part cast shall be deemed to comply with the appropriate
requirements of clause 6. If one or both of the test pieces
fail, the cast or part cast shall be deemed not to comply
with the requirements of this British Standard.

In the event of dispute, analyses shall be carried out by the
appropriate methods described in British Standard Hand-
book No. 19.

oA

8 = 1/4 of width at depth b
b=2/50fh

Figure 1.- Location of nmpl- for chemical unalysrs and tengile test

32,0008
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. Figure 2, Falling weight striking face
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17. Falling weight™ test

17:1 Method of test. The test shall be carried out on a short

tength of unnotched rail by means of a guided falling
weight. The requirements of the test are as follows,

Mass of falling weight: normally 1000 kg. This mass
shall conform to the require-
ments of farmula 1.

Height of fall: - e neasured from the top level of

' . i)

where ¢ e
H is the height of fall (rn mj) '
M, is the mass per unit length of rail {in kg/m} -
My, is the mass of the falling weight {in kq)
For rails produced in wear-resistant grades, the vaiues used

in formula {1) may ba reduced, stbject to agreement
between the purchaser and the manufacturer

* -gil-head and varying in relation - When a manufacturer does not possess the necessary equip-

to the rail section (see formula
. 1).
1300 mm minimum length with

Rail test piece:
T its base supported on two

o ‘ o bearers.
Distan:;e between " 1000 mm from centre-line to
- ¢ bearers - centre-line.

* The guides shall be rigid, straight and vertical and so con-

structed as to ensure that friction during the fall of the
weight is reduced to a minimum. The falling weight shall

. strike midway between the bearers.

The falling weight shall be symmetrical in mass and shape
in reiation to the plane of the guides; its centre of gravity
“shall be as low as possible in this plane and it shall be .
: exactly central between the two quides. .

The release gear shall not cause any sideways movement of
the falling weight when it is set in motion.

_The striking face of the weight shall'be rounded as part of a
cylinder (see figure 2) with its axis horizontal and in the
plane of the guides.

The mass of the metal anvil block shall be not less than .

10 000 kg and its supporting base shall be rigid. The bearers
designed to receive the test piece shall be firmly fixed to
the anvil-block and shall be shaped as |nd|cated in figure 3.

The stnkmg face of the falling weight ar.s *he upper part
of the bearers shall be trued-up or replaced wnen thay
become severely distorted.

For the test, the test piece shall be at the amblent ter..
perature which shall be above 10 °C. C

A single blow shall be applied. The height of fall {in m)
varies with the mass per unit length of the rail and the mass
of the falling weight according to formula 1,

100 mm
nominal -

<

ment for carrying out a falling weight test under conditions
specified in this standard, the test may be replaced by
another falling weight test which has been adapted for his
own installation and where the conditions have been agreed
between the purchaser and the manufacturer

17.2 Extent, frequency and posmon of tests, One test per

_cast shall be carried out on a test piece as specified in
clause 15 for ingots and continuously cast materlal
respectively.

By agreement between the purchaser and manufacturer the
frequency of tests may be increased with a maximum of ane
test per 50 t (tonnes) taken from different ingots or strands.

For rails rolled from ingots, the test piece shall be selected
from that part of the rail adjacent to the tcp end crop or,
with the consent of the manufacturer, from the top end
crop itself, In the case of rails rolled from continuously
cast steel, the test pjece shall be cut from a rail from the
top end of a bloom, If requested by the purchaser, the
manufacturer shall provide details of the bloom and rail
identification from which the test was obtained.

. 17.3 Results to be obtained, The test pieces shall with-

stand, without fracture or cracking, the test specified in
17.1.

The deflection obtained over the bearer centre distance
shall be recorded for information.

-~ 17.4 Falling weight ratests. in the event of failure of one

or mare falling weight test pieces in-any cast, retests shall be
made on further test pieces selected from that cast at the
rate of two retests for each original test failure, in
accordance with 12.4,1 or 17.4.2 as appropriate.

17.4.1 Rails rolled from'ingots, Two test pieces shall be
taken from the top end of the top (or ‘A't) rail of other
ingots in the sarne cast from Whlch the original test pieces .
were selected

100 mm ©
nominal

nominal

Figure 3. Shape of falling weight test besrers

‘

*Althuugh the tarm ‘weight’ in the context of this test has been superseded by the term ‘mass’, it has been decided to retain the term

walght m preference to ‘mass’ for both practical and historical reasons.

tThe’ A' is the rail logated nearest the top end of the ingot,

[y

\
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If all retests are satisfactory, all rails in that cast shall be

" deemed to comply with the requirements of the falling

weight test. If one or more retests fail, all rails from the
top of each mgot (i.e. *A’} rails shall be liable to rejectlon

Second retests at the rate of two retests per original test
may be taken from the bottom end of rails from the ingot
top (i.e. ‘A’ rails). If all these second retests are satisfactory,
the rails from below the second retest positions, i.e. the °
cast minus all top (*A’) rails, shall be deemed to comply
with the requirements of this clause

In the event of failure of one or more test pieces in the
second retests, the cast shall be liable to refection,
However, if the manufacturer investigates and reports on
the reason for failure to the satisfaction of the purchaser
further retestlng may be permitted. This further testing
shall proceed by progressing sequentially, rail by rail from
the ingot top, at the rate of two retests per original test,
Satisfactory performance of all tests corresponding to the
same level below the ingot tops shall result in all rails

- from below that level being deemed to comply wuth the

requirements of this clause.

17.4.2 Continuously cast steel, Two test pieces shall be
taken from the same strand from which the original test
piece was selected :

One of the test bieces shall be taken from rails from the
same blcom as the original test and lower in the strand than
the rail used for the original test. The other test piece shall
be taken from a rail higher in the strand than the rail used
for the original test. Rails from between. these two retest
positions shall be discarded, If both retests are satisfactory,

- all remaining rails from that strand of that cast shall be

deemed to comply with this British Standard in this respect.

In the event of failure of.one or more retests the cast or

part cast shall be liable to rejection. However,-the reason tor
failure may be investigated by the manufacturer and, o
if established to the satisfaction of the purchaser, further
check tests may be arranged by mutual agreement.

The principle adopted shall be the sequential testing of

rail samples farther away from the original’test in order to
establish the limits of acceptable material, .

If the original test sample from a single cast of contrnuously
cast steel was taken from the top end of the top bloom,

the retest procedure shall consist of progressmg sequen-
tially, rail by rail, down the strand until two test pieces
from the same rail give satisfactory results. All rails below
that position in the strand shall be deemed to comply

with the requirement of this British Standard in this respect.

With sequential continuously cast material, if rails are
rejected or withdrawn from one or more strands of a cast,

, the rails rolled from the changeover bloom:s at the end of

.the same strands of the previous cast in the sequence shall
_ either be withdrawn or subject to progressive retesting to
* establish the demarcation between compliance and non-

compliance.

18. Tensile tests

18.1 Method of test. The manufacturer shall determine the
tensile properties of the steel in accordance with the
requirements of BS 18:Part 2, using a standard round
tensile test piece having a gauge length equal to 5.65/5,
and diameter as shown in table 5,

The test shall be carried cut on a standard test piece from

a sample cut at the hot saw during the rolling of the cast,
or subsequently from cold rails. The test piece shall be
taken from the position shown in figure 1.

BS 11:1978

Table'5. Recommended dimensions for standard
proportional round test plece gauge length, L,

- 5,65/,

Minimum | Tolerance
transition | on
radiusr . | diamater

Cross Diameter .| Gauge
sectional | o {ength
area S, Lo

Minimum
parallsl
length Lo

*mm
#1007
" | 0.08

rnm mm
76 13
60 . |10

mm?
150
78.5

mm mm
1382 |69
10.00 |50

The test shall show that the Steel has the tensile properties
specified in table 6. :

i

Table 6. "‘Tensile properties

Minimum®
slongation

Minimum tensile
. gtrength

Steel
grade

: Nfmm? (= MPa) %
Normal 710 9
Wear-resisting ' .= b
: A | 880 |8
B 880 8

gl

18.2 Tensile test frequency. The rnanufacturer shall carry
out one tensile test on each cast for every 100 t or part of
100t of rails rolled. This test frequency 'may be reduced as
agreed between the purchaser and the manufacturer. If any
sample from thé batch should fail, the whole of the batch
represented by the test shall be deemed not to comply
with the requirements of this British-Standard, subject to
tlje check retest procedure specified in 18.3.

18.3 Tensile retests. If, in the original ter:ile test, the test
piece fails to comply with the requirements of this specifi-
cation, the manufacturer shall carry out retests.

" For casts of less than 1001, retests shall be carried out from

each cast represented by the original test. Each cast shall
then be judged separately and where satisfactory results
from a retest are nbtained, the casts concerned shali be
deemed to comply with the requirements of this clause.
In the event of failure of a sample in a retest, two further
retests shall be made on rails from the same cast.
Satisfactory performance shall result in the cast being
deemed to comply with this requirement of this -

British Standard but failure of one or botk samples in
second retests shall result in that cast bemg liable to
rejection.

In the event of failure of original tensrle tests with casts of
over 100 t, where more than one original tensile tast per
cast is made, two retests: per original test fajlure shali be
made from rails represented by the original tests which
have failed. One of these retests shall be carried out on
rails from the same ingot or continuously cast strand as
the original test, and one retest from rails fron another
ingot or another continuously cast strand of the same cast,
which have not previously been subjected to tensile
testing. If the cast size is such that a continuously cast
strand within 3 cast amounts to 100t or more, retests
shall be carried out on rails from markedly different
positions within the strand,

In the event of failure in any retests, two further retests
shall be carried out on other rails represented by the
original tests. Failure of one or more test pieces in these

Jti A2 e
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For sequence continuously cast material, in the event of The percentngé by mass of the quantiiy contracted for or . ;
rejection or withdrawal of rails from one or more strands of ordered that may be supplled as short lengths is given in
“a cast, the rails rolled from the changeover blooms at the table 7. ° . F
end of those strands of the previous cast in the sequence ‘ M
shall eithe be deemed not to comply with the requirements Table 7. Supply of short lengths
of this British Standard ar they shall be subjected to
o progressive retesting to establish demarcatlon between Standerd or prime | Maximum % by mass of

‘compliance and non-compllance rail length short lengths parmitted

: , . . . Uptoand including .
19 Independent chemical analyses and tensile tests 13720 mm {45 ft) %

The purchaser shall be at liberty to have independent Over 13 720 mm, up to and
chemical analyses and/or tensile tests carried out. In the including 18 290 mm (over
event of such test results not complying with the require- 45 ft, up to and lncludmg S

ments specified in tables 1 and €, the cast or part cast or 60 ft) 12%

rails shall be liable to rejection, subject to the provisions of

16.2 and 18.3. The manufacturer shall supply all drillings, Over 18 290 mm {60 {t) :1::3:23::: ::::;2" the
test pieces and. samples of steel in order that mdependent ‘ purchaser .
tests may be carried out in accordance with the prowsnons‘ -

of this standard, The methods of chemical analyses shall &
follow the recommendations of the relevant requurements
of BS Handbook No. 19.

All the independent chemical analyses and/or tensile tests 21. Calculated mass
shall be carried out in accordance with the prov;smns of
this standard by an expert or experts mutually agreed by
the purchaser and the manufacturer. The certificate or

- certificates issued by the expert or experts shali be
accepted by the purchaser and the manufacturer as con-
clusive evidence of the results of such chemical analyses
and tests.

Any deviation from these conditions shall be\clearly
defmed by the purchaser at the time of enquiry and order. -

" The mass per unit length of rails quoted in this Brn‘.lsh
Standard has been determined by multiplying the sectlonal
area in mm? by 0.007 85 to give the fmass in ka/m or by
multlplymg the sectional area in in? by 10.208 to give the
mass in Ib/yd. The calculated mass shall be regarded as the
actual mass unless otherw:se agreed

20. Rail lengths and supply of short lengths - 22. Dimensions and properties of rail sections

At the time of enquiry and order, the purchaser shall Unless otherwise specified, the dimensions and properties 7
specify the normal or standard rail length to be supplied. of rail sections shall be as specified in tables 8 to 12 and

The manufacturer shall have the option of supplying, and ¢ figures 5 to 24. ,
the purchaser shall accept, shorter rails in lengths agreed NOTE. The rail sections in th:s standard wera designed before tha .-
between the purchaser and the manufacturer, A short change to S| upits was planned. Therefare the original imperial

length is defined as being at least 900 mm (3 ft) shorter than  dimensions used have been converted to S| dimensions with an
accuracy necessary for the retention of the pravious imperia!

. the standard or prime Iength prafiles and properties of the rails. Users of this standard should -
take account of this point as appropriate.
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