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0 — INTRODUCTION =
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Polymeric materials (plastomers and elastomers) are used for rail-@Q

way superstructure and infrastructure and in engineering structures,
because of their technical advantages which offer a significant econ-
omic contribution at the same time,

0.1. The materials themselves offer a series of favourable character-
istics, including

- a large choice of materials of high mechanical strength,
- good electrical insulation qualities,
- resistance to corrosion,

- simple rapid manufacturing techniques, also a reduction in
manual work in railway operating,

- reduction in maintenance costs by extending the service life,

0.2. Since polymeric materials also have faults, care must 2lso be
taken when choosing the kind of polymeric materials in order to obtain
the best results.

So far, no overall view of the various applications of polymeric
materials on the Railways has been available.

| = INVESTIGATION

An investigation carried out in 1975 among 16 Raijlways, as
follows

BR, CFF, ¢so, o8, DR, DSB, FS, MAV, NS, NSB, OBB, PKP, SJ, SNCB,
SNCF and VR

has made it possible to achieve a synthesis of the application of poly-
meric materials in superstructure, infrastructure and engineering
structures.
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1.1. The purpose of this investigation was to obtain basic informatio
on the specific applications, i.e. firm applications, of polymeric
materials,

Doctiments

This information has been dealt with on the basis of a uniform

schedule of fundamental questions, as follows

ious

1 - General characteristics of application (description, justific-
ation, fixing of limits of use)

2 - Nature of the polymeric materials used (composition, manufactur
ing processes)

3 - Description of manufacturing tests in the laboratory

4 — Description of acceptance tests

w
i

Technology for implementation purposes, maintenance and special
measures

6 — Degree of use
7 - Experience gained from the technical and economic point of view

8 ~ Information relating to specialised documentation.

Appendix 1 gives an outline of the information assembled, the var-
degrees of use being characterised in the following points

1 - Stage of preparation in the laboratory

2 - Prototypes for 'testing on the track
3 ~ tquipment for testing on a larger scale
4 - Generalization of use recommended or already decided

5 - Already currently in service.
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2 — ANALYSIS OF THE RESULTS OF THE INVESTIGATION

2.1. General observations

2.1.1 - Extension of the uses of polymeric materials is taking
place fairly quickly, depending on the Railways concerned.

2.1.2 - At the present time, no Railway resorts to all the possible
applications known for this material,

2.1,3 - For the same application, the basic compositions and
applications vary with the various States.

2.1.4 - Certain Railways are continuing with applications which
are already regarded as outdated elsewhere.

2.2. Observations from the point of view of application

2.2.1 - Generally speaking, it can be said that the use of poly-
meric materials in railway superstructure and infrastructure, also for
engineering structures, offers advantages from both the technical and
economic points of view. Often, entirely new solutions are thus made
rossible, which might have been impossible with conventional materials.
This results in better viability of the installations, an increase in
the service life, and a reduction in labour costs.

2.2.2 - The possibilities of using polymeric materials in super-—
structure are numerous, especially in the field of track fastenings
and insulating joints, Parts made of plastomers and elastomers act as
insulators at the same time when used in signalling installations.

2.2.3 - The continuing increase in track loads and speeds demands
better resistance of components made of polymeric materials to static,
dynamic and mechanical stresses, also to ageing.

2.2.4 - Most Railways already use polymeric materials for adhesive
and non-adhesive insulating joints, shims, pads.
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2.2.5 - Only a few Railways have solved the problem of their use
in points and crossings, expansion devices, insulating clips and level
crossings.

2.2.6 - In infrastructure, the fundamental design differs with regard
to solving the problem of stability of the track bed by using waterproof
pads or sheeting, or filter coverings.

2.2.7 - The experience gained by the Nordic Railways in connection
with protection of the track bed against frost has not yet been entirely
exploited.

2.2.8 - The problem of the use of drainage pipes made of polymeric
materials would be worth further attention.

2.2.9 - Wide possibilities of application are afforded either by
plastic concrete, or plastic mortar, i.e. resins and mineral aggregate
for rail fastenings and in the construction and repair of engineering
structures,

2.3. Observations from the point of view of the material

2.3.1 - Although they are both known as plastomers, two main groups
of materials are -used, i.e. materials which harden (duro-plastomers)
and thermo—-plastomers. There are numerous applications for the group
of duroplastomers, especially glass fibre materials, But, in accordance
with the world trend, thermoplastomers are also much favoured in this
connection. The hard types are most popular, for example polyamides 6
and 66, low and high pressure polyethylenes, and polypropylenes, poly~
urethanes, polycarbonates and polysulphones to a lesser extent : in
many cases polyamide strengthened with glass fibre is used. From the
point of view of resistance, the thermo-plastomers are only equal to
duro~plastomers in certain cases, although they are harder, less
affected by water and, consequently, more stable from the point of view
of electrical insulation. This explains their superior and more durable
viability.

2.3.2 - Laminates with a base of epoxy resins and hardening poly—
ester represent a special group, which, combined with glass fibres,
constitute an excellent material in frequent use.
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