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Resume

The problem of development of composite materials with new tribological
functions, particularly non-asbestos ones continues to be actual. Unfortunately,
asbestos in Georgia as well as in CIS countries is the main component of car friction
material (more than 40 %). In spite the fact that non-asbestos brake pads fabricated by
industry are in correspondence with the main technical demands, the most of them
possess definite flaws which are as follows: the squeaking at low velocities while
breaking, noise during a high speed move, decrease of braking effectiveness at
heating of breaking system above to 350°C, instability of high values of friction
factor in the moment of transition from wet to dry friction and a high intensity of
brake disk wear.

One of possibilities to avoid the existing flaws of braking linings is the creation of
such porous materials which would be on the level of requirements to physical-
mechanical and tribological properties, have the large damping capacity in the range
of sound waves or be completely soundless during friction.

In this work it was analyzed and shown the leading role of porous composites for
tribological means and their role in the improvement of the exploitation properties for
which the porosity of materials are reached mainly using technological methods and
it is less known the influence on these properties of ingredients possessing the natural
porosity.

In the work it is shown the possibility of the development of a new generation of
nano-porous friction materials on the basis of local raw materials, along with the
determination of technological parameters for their production and optimization of
tribological properties, as well as the investigation of structural aspects of wear
peculiarities of elaborated materials using the scanning electron microscopy (SEM)
and Auger electron spectroscopy (AES) methods.

In the dissertation work the polymer friction materials were developed on the
basis of the phenol-formaldehyde resin using the porous diatomite filler modified by
silane with the aim to improve the thermal stability, while the composition was
modified by iron phosphate, technical carbon and basalt fibre of local production. In
the developed friction materials the number of starting components was not more
than six.

The physical-mechanical and tribological properties of these materials were
studied using two different methods, as follows: a) on the IM-58 friction machine by
the method of materials friction thermal stability study of the friction pair with
overlapping factor K of the order of unit and b) on the modified pin-on-disc machine
with the overlapping factor K aiming to zero, it was fixed the size, shape and
elemental composition of particles during the wear process of tested tribo-pairs.

It was studied in the work the influence of applied modifier on the physical-
mechanical properties of developed friction materials. It was established that the
modifier improves the firmness of materials on pressing and it is better achieved by
simultaneous modification of material with silane and technical carbon, when
firmness was increased by 40 %. The increase of specific weight of modified
materials was fixed and it was found out that their water absorption capacity didn’t
exceed 0,35% and comply with standard requirements.

The study of tribological properties of developed friction materials using two
different methods showed:

1) on friction machine IM-58: the stable value of friction factor (0,23-0,45) both in
dry and wet friction conditions, the friction working parameters (friction factor and
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wear stability) stability up to 500-600°C temperatures, the wear stability increase of
gray cast-iron disk in 3-4 times, the soundless operation of materials without
squeaking, herewith it was proved that small amount (5-6) ingredients are enough.

2) on modified pin-on-disk machine: the elaborated friction materials advantage,
particularly the advantage of two nano-porous composites modified by technical
carbon and technical carbon with basalt fibre, which generate from 3 to 7 times less
amount of airborne wear particles than, correspondingly, Europian low-metallic (LM)
pad material and non-asbestos organic (NAO) material from USA. It was also shown
that the nano-porous composites base materials cause the wear gray iron-cast disc
while friction about 4 and 6 times less in comparison with the LM and NAO
composition pins respectively.

By the methods of SEM and AES study of interface phenomena between non-
porous composition base brake lining materials and brake disk surface worked in the
tribo-pair, there was determined the advantageous role of so-called “the third phase”
which forms in the form of sticking “film” of the nano-powder as a flowing
component between the disc and lining friction surface.

On the basis of the triple phase model of the tribo-pair there is given the
explanation to the mechanism of the action of nano-porous composition base brake
lining materials and its tribological efficiency.
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