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(57) Abregée/Abstract:

A conductor rall has a main body (10) of aluminium and a facing layer (11) formed of a steel having a chromium content of
between 10 and 13.5% by weight. The preferred steel composition Is that of British Standard No. 416 S21.
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ABSTRACT

CONDUCTOR RAILS

A conductor rail has a main body (10) of aluminium and a
facing layer (11) formed of a steel having a chromium content

of between 10 and 13.5% by weight. The preferred steel
composition is that of British Standard No. 416 S21,
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CONDUCTOR RAILS FOR ELECTRIC RAILWAY SYSTEM

Field of the Invention

This invention relates to conductor rails, such as
are used 1n electric railway systems and in other
transportation systems such as overhead conveyors, and is
concerned with rails which include a main body of aluminium and

a wear-reslisting facing layer of steel.

Background to the Invention

One method of producing conductor rails is described
in French Patent Specification No. 2 286 680 and comprises
bending the steel facing layer into contact with the main body
and then effecting a crimping operation to key the facing strip

into interlocking engagement with the main body.

Another method of producing conductor rails is
described in Applicant’s Canadian Patent Application No.
2,028,910 and includes forming the facing layer as two or more
portions which are welded together in contact with the main
body 1n such manner as to obtain a mechanical interlocking

engagement of the facing layer with the main body
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Ihe steel from which the facing layer has been formed hag
been stainless steel and, tradlitionally, the chromium content
of the stainless steel has been of the order of 187 by welght
since this percentage chromium has been considered necessary to .
obtain the optimum characteristics for the facing layer. The
use of a stainless steel of this composition 1is mentioned in,

for example, British Patent Specification No. 1 415 904,

It is an object of the present invention to provide a
conductor rail comprising a main body of aluminium and a steel
facing layer in which the composition of the steel is such as
to provide improved characteristics as compared to the uge of a

steel having an 187 by weight chromium content.

In addition, it is an object of the present invention to
provide a conductor rail as discussed above which has cost-
saving advantages as compared with a conductor rail which

includes a facing layer formed from a stainless steel having an

18% by weight chromium content.

summary of the Invention

According to a first aspect of the present invention
there is provided a conductor rail comprising a main body of
aluminium and a facing layer formed of a steel having a

chromium content of between 10 and 13.5Y% by weight.
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The preferred composition of the steel of which the

facing layer is formed is:

Chromium 11.5 to 13.5% by weight,
Nickel less than 1.5% by weight,
Molybdenum less than 0.6% by weight.

According to a second aspect of the present invention
there 1s provided a method of manufacturing a conductor rail
which includes securing a steel facing layer to a main body of
aluminium, characterised in that the steel from which the
facing layer 1s formed has a chromium content of between 10 and

13.5% by weight.

The method of manufacturing the facing layer and
ensuring effective bonding thereof to the main body of
aluminium 1s preferably as described in Application No.
2,028,910 mentioned above and to which reference should be

made.

A specific type of steel which may be used for the
production of the facing layer is that in accordance with
British Standard No. 416 S21 which has a composition as

follows:

Chromium 11.5 to 13.5% by weight,
Carbon 0.09 to 0.15% by weight,
Nickel not more than 1.0% by weight,
Molybdenum not more than 0.6% by weight,
Manganese not more than 1.5% by weight,

Silicon not more than 1.0% by weight,
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Sulphur 0.15 to 0.37% by weight,

Phosphorus not more than 0.047 by weilght.

An 1lmportant advantage of the use of a steel of the above
composition 1s that not only 4is the interface resistance
between the facing layer and the body of the rall significantly
less than the resistance of a corresponding rall section
produced using a steel facing layer having an 18% by welght
chromium content, but the rate of degradation of the rail
conductivity is significantly less. For example, with a facing
layer formed from a steel having a 12% chromium content, the
interface resistance increased during accelerated ageing tests
by between 15 and 207% whereas, with a facing layer formed from

a steel having an 187 chromium content, the interface

The rate of atmospheric corrosion in a marine/industrial
environment of a facing layer formed from a stainless steel
having a chromium content of 18% by welght and a nickel content
of 8% by weight is of the order of 0.005 micrometre/year,
whereas the corresponding rate of corrosion for a steel having
a 127 by weight chromium content is of the order of 0.2
micrometres/year. It has thus been assumed traditionally that

the material having the lower rate of atmospheric corrosion is

the preferred material.
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This traditional view has been accepted generally. The
present lnvention is thus based on a departure from accepted
practice and 1s based on the use of a material which, on the
application of "conventional wisdom'"”, would have been rajected
as unsatisfactory but which, as explained herein, has more than
adequate corrosion~resistance properties and improved
electrical properties. It also has important cost-saving
advantages in that the cost of a steel naving, for example, a

12% chromium content is of the order of 25% cheaper than an

18:8 chromium/nickel stainless steel.

The facing layer of the present invention iz preferably
formed of steel of the order of 5 millimetres in thickness so
that, for a guaranteed working life of 50 years, a total
corrosion of 50 X 0.2 = 10 micrometres is not going to

seriously impair the effectiveness of the facing layer.

Brief Description of the Drawing

The single figure of the accompanying drawing is a

transverse sectional view of a conductor rail.

Description of the Preferred Fmbodiment

The conductor rail shown in the drawing is for an
electric railway system and comprises an aluminium body 10 to
which is attached a facing layer 11 formed by welding together

two longitudinal steel strips in the manner described in detail
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in Applicant’s Application No. 2,028,910 to which reference

should agaln be made.

The aluminium body 10 comprises a base portion 12, a
parallel-sided vertical stem portion 13 and a head portion 14
having a width corresponding to that of the base portion 12,
The head portion 14 has a generally planar upwardly presented
surface which 1is formed with a central longitudinally
extending rebate 15. For a rail having a total height of 105
millimetres, of which the base portion 12 has a width of 80
millimetres and the facing layer has a thickness of 5
millimetres, the rebate 15 may have a width of 10 millimetres
and a depth of 0.5 millimetres. It is to ba appreciated that
these dimensions are purely indicative and that the rail may

have a number of different cross-sectional configurations and

dimensions.

As described in Application No. 2,028,910, the two steel
strips from which the facing layer 11 is formed are each of
generally J-form in cross-section, comprising an upper, longer
limb, a 1lower, shorter 1limb 16 and an arcuate connecting
portion. When the two strips are placed in position on the
aluminium body 10, in readiness for the strips being welded
together, the arcuate connecting portions fit closely over
radiused surfaces of the head portion 14, and the lower limbs

16 are received within side channels formed in the head portion

14,
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I'he rail is of iIndefinite, but substantial, length and
the aluminium body 10 can be formed elther as a casting or as
an extrusion. For a rail having the dimensions set out above
such that the aluminum body 10 has a crogs~-sectional area of
approximately 5,000 square millimetres, the longitudinal

resistance of the rail 1s of the order of 7

milliohms/kilometre.

The two steel strips which are welded together, in
contact with the main body 10 to form the facing layer 11 are 5
millimetres 1in thickness and are formed of steel to British

Standard No. 416 S21. This has a composition as follows:-

Chromium 11.5 to 13.5% by weight,
Carbon 0.09 to 0.15% by weight,
Nickel not more than 1.0% by weight,
Molybdenum not more than 0.67 by weight,
Manganese not more than 1.5% by weight,
Silicon 0.15 to 0.3% by weight,
Phosphorus not more than 0.047 by weight.

Measurements were taken of the resistance of a number of
rails between a conductor attached to the centre portion of the
facing layer 11 and a conductor attached to part of the main
body 10, at various points along the langth of each rail. This
resistance is hereinafter referred to as "the interface
resistance” in that this resistance includes the resistance of

the interface between the facing layer 11 and the main body 10.
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Measurements of the interface resistance have also been
taken over an extended period under accelerated ageling
conditions corregponding to the expected L1life of the rail.

These showed an increase in resistance of 157 over the

experimental period.

In comparative tests carried out using a stainless steel
to British Standard No. 316 S16 and having a chromium content
of 13%, the initial interface resistance values were of the
order of 25% greater than for the 416 type steel. In the
corresponding ageing tests, the interface resistance increased
by about 75%. This indicates that the present invention
provides an interface between the facing layer 11 and the main
body 10 which not only has a lower initial resistance but in

which the improvement in conductivity increases with time.

The composition of a stainless steel in accordance with

British Standard No, 316 S16 is as followsg: -

Chromium 16.5 to 18.5% by weight,
Carbon not more than 0.077 by weight,
Nickel 10 to 137 by weight,
Molybdenum 2,25 to 3.0% by weight,
Manganese 0.5 to 2.0% by weight,

Silicon not more than 0.87% by weight,
Sulphur not more than 0.03% by weight,

Phosphorus not more than 0.047 by weight.



Although the preferred steel compogition L1s that of
British Standard No. 416 S21, other 416 type steels can be used
and the chromium content of the steel can vary wlthin the range
of from 10.0 to 13.5%, the preferred value being approximately
12%. The nickel content of the steel 1is preferably legs than
1.5%4, 8o as to reduce the overall cost of the steel. The

molybdenum content of the steel 1is preferably less than 0.6%,

for the same reason.
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CLAIMS:
1. A conductor rail comprising a main body of aluminium

and a facing layer formed of a steel having a chromium content

of between 10 and 15% by weight.

5 2. A conductor rail according to Claim 1, in which the
chromlium content of the steel is between 11.5 and 13.5% by

welght.

3. A conductor rail according to Claim 2, in which the

chromium content of the steel is approximately 12% by weight.

10 4. A conductor rail according to Claim 1, in which the

nickel content of the steel is less than 1.5% by weight.

5. A conductor rail according to Claim 4, in which the

nickel content of the steel is less than 1.0% by weight.

6. A conductor rail according to Claim 1, in which the

15 molybdenum content of the steel is less than 0.6% by weight.

7. A conductor rail according to Claim 1, in which the

steel 1s in accordance with British Standard No. 416 S21.

8. A method of manufacturing a conductor rail which
includes securing a steel facing layer to a main body of
20 aluminium, characterised in that the steel from which the

facing layer is formed has a chromium content of between 10 and

13.5% by weight.

9. A method according to Claim 8, in which the facing

layer 1s formed of a “416 type” steel.

25 10. A method according to Claim 8, in which the facing
layer i1s formed by welding together two J-section strips in

contact with the main body.
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