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TRIBOCERAMIC COMPOUND.
The invention relates to the machine building and can be
applied for the treatment of friction surfaces by
triboceramics to improve the guality of surfaces and
increase the working life of mechanisms.

Patent RU2246531 describes a triboceramic compound
introduced into the lubricant and/or diesel fuel during
the operation time of engine. Triboceramic layer is
coated on the friction pairs of parts on/over their areas
of surface contacts. The compound consists of serpentine
- 3+5%, magnetite - 2+3%, dolomite - 0.5+1%, amphibole -
1.5+2% and amachinite - 1+2%.

However, the true composition of a compound depends on
the location and a lot of raw materials, which may
comprise a variety of admixtures. This does not allow to
ensure stable triboceramic parameters. The compound 1is
suitable to form triboceramic layer merely on hard ferric
alloys.

Triboceramics to be covered on a part electrolytically in
a thin layer is described in the patent RU95111910. The
compound consists of alfa-Alp03, being introduced in the
gamma-Al;03 stencil. The alfa-Al;03 crystals have a fibrous
structure. Electrolysis takes place in alkaline aqgueous
solution. One electrode 1is made of copper but the other
one - of electrolytically insoluble material. The
technology is very energy consuming and is not friendly
to the surrounding environment.

A compound, which provides formation of a new-made layer
on the friction surfaces is described in patent
RU2266979. The compound forms triboceramic layer on the
friction surfaces of parts possessing self-restoration
effect in the course of operation of a mechanism. The
compound 1is made on the basis of natural nicel-iron-
magnesian hydrosilicates - 90+95% - used as catalyst is
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forsterite or fayalite - 5+10%. The size of grains is 1-

100pm. The compound can be applied for ferric alloys only
to cover the surfaces of ready-made parts.

Natural minerals, if not deliberately cleaned, usually
contain a great and variable amount of admixtures of
crystalline guartz. Consequently, this compound has very
unstable gquality parameters in reality, and it can be
applied for coating by triboceramics merely very hard
surfaces.

The composition for the treatment of friction pairs
described in the patent US6423669 is, in its technical
substance, mostly related to the invention presented in
the embodied application. The mentioned composition 1is
obtained by dehydration of hydrates at moving off the
water of constitution with the destruction of the crystal
lattice, at the temperature range of 350-900[deg.]C,
contalning oxides MgO, CaO, Fez03, K0, NaO at the stable
phase. According to this patent, both natural minerals
and synthetic hydrates can be used.

If the hardness index of the raw materials -~ hydrates is
approximately 2+3 according to the Moss scale, then for
dehydrated hydrates it is within the range 5+7. The
compound can be used to build up triboceramic layer on
the surfaces of merely ferrous alloys with great degree
of hardness. It is not applicable for heat unprocessed
surfaces and for the surfaces of non-ferrous metals as it
leads to very strong abrasive wear of the surfaces.

The purpose of the presented invention is to enlarge the
application range of triboceramic coatings.

The purpose of the presented invention is reached, when
the natural and/or synthesized heat unprocessed and/or
dehydrated minerals - serpentine, talk, clinochlore,
magnesite, quartz and aluminium hydroxide are introduced
in a triboceramic compound containing oxides - MgO, SiOj,
Al,03, CaO, Fey;03, comprised in the chemical composition of
serpentine and talk, thus forming a compound with the
following composition of oxides - S$i0O, - 46+54%, MgO -
26+32%, Al,0;3 - 2+5%, Fey03 - 1,0+1,5%, Ca0 - 0,1+0,3%, H0
<5%.

Fig.l shows the specimen at the initial stage of coating.
Fig.2 shows the specimen at the final stage of coating.
Fig.3 shows the specimen coated by low pressure between
parts.

Fig.4 shows the specimen coated by high pressure between
parts.

Fig.5. shows the Talyrond trace of the coated specimen.
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The natural and/or synthesized heat unprocessed and/or
dehydrated minerals - serpentine, talk, clinochlore,
magnesite, quartz and aluminium hydroxide are introduced
in a triboceramic compound containing oxides - MgO, SiOgz,
Al,03, Ca0, Fey03, comprised in the chemical composition of
serpentine and talk, thus forming a compound with the
following composition of oxides - S8i0; - 46+54%, MgO -
26+32%, Aly03 - 2+5%, FeyO3 - 1,0+1,5%, Ca® - 0,1+0,3%, H20
<5%.

With the triboceramic compound, containing oxides - MgO,
Si0z, Al,0s, Cao, Fe20s, comprised in the chemical
composition of serpentine and talk, the natural and/or
synthesized heat unprocessed and/or dehydrated minerals
serpentine, talk, clinochlore, magnesite, quartz and

aluminium hydroxide, forming a compound with the
following composition of oxides - 5i0O; - 46+54%, MgO -

26+32%, Al,03 - 2+5%, Fey03 - 1, 0-1—1,5%, Cal® - O,1+O,3%, H,0
<5%, the parts are coated by pressing them reciprocally,
causing sliding and/or rolling friction Dbetween the
surfaces.

The particles of the compound while pressed between the
surfaces, are plastically deformed and/or destroyed.
Mechanoactivation of the compound takes place too. During
this process heat build-up takes place. If the hydrate is
heat unprocessed and contains the bound water, it has a
lower degree of hardness and it is much more pliable if
compared with the dehydrated one. 1In the course of
thermal process water 1is exuded causing fall in the
temperature of a particle, nevertheless the sintering
temperature is reached.

The particles become pliable and the bonds in the crystal
lattice are disengaged in the area of the exuded bound
water. Reciprocal sintering of particles provides
formation of ceramic layer. It is relatively soft and
easy to deform. While increasing the pressure between the
particles, the respective layer gets consolidated and
provides formation of compact olivine layer. Fayalite is
being formed at the contact area with the surface
containing iron and the reason of this is the interchange

of Fe&Mg between triboceramics and base layer. Further
on a layer of forsterite is built up. In theory, the
latter can be formed without any limits. In practice, the
amount of the introduced compound and the size of parts
limit it.

Fig. 1 shows how fayalite-phorsterite layer has covered
the profile peaks caused by grinding and the process of
the infill of cavities has set in (in the central part of
the picture).
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Fig.2 depicts the specimen at the final stage of
coating. The profile of the traces of grinding is not
evident. Triboceramic layer has covered the whole surface
of the part and is forming a continuous friction surface.
Fig. 3. Shows the picture of the surface, built up of a
heat unprocessed compound under low pressure. It provides
formation of triboceramic layer consisting mainly of the
hydrates, forming the compound. It is porous in structure
and i1s capable of retaining lubricants in its pores. Upon
pressing, the layer undergoes elastic deformations and
lubricants are exuded on the surface. If pressure is
removed the lubricant is soaked up back into triboceramic
layer. An uninterrupted process of oiling of the sliding
surfaces of parts takes place. The  hardness of
triboceramic layer is in the rage of 2+3 according to the
Moss scale.

Fig.4. Depicts the picture of the surface, on which
triboceramic layer was formed out of the dehydrated
compound under the action of high pressure. The surface
is dense and without pores. The hardness of the surface
is in the range of 6~7 according to the Moss scale.

Fig.5. Depicts the Talyrond trace of the surface shown in
Fig.4. It is evident from the picture that the profile of
the surface has no sharp edges. If such surfaces are
mutually sliding, there will be no elements on a profile,
which might be mutually gripped and “spot-welded” as a
result of friction and thus, by ripping the bonds of
welding, cause wear of the surfaces of parts.

Even if the friction surfaces start reciprocally moving
and all the lubricant between the surfaces is squeezed
out, the smooth and hard protuberances of the surface are
sliding past each other without getting gripped. Once the
movement has normally started off, it provides the
formation of a normal layer of the lubricant and the
surfaces get into contact merely through the layer of the
lubricant.

By changing the components introduced in the compound it
is possible to change the amount of the bound water. Thus
the temperature of the process can be adapted. If all the
component parts are the heat unprocessed hydrates, the
process will take place at lower temperatures and will
provide the formation of more pliable and porous
triboceramic layer. In order to decrease the temperatures
even more, Al(CH)s 1is introduced in the compound.
Consequently, it exudes water in ~great amount thus
considerably lowering the temperature of the formation of

triboceramic layer. Al;0s, which remains after the
exudation of water, increases the hardness of
triboceramic layer. If soft materials such as untempered

Fe alloys and alloys of non-ferrous metals, are coated
with triboceramics, the particles of the dehydrated
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compound will merely cause abrasive wear of a part when
pressed on the surface of a part. Consequently, it will
not provide formation of triboceramic layer. In order to
provide it, the heat should be emitted as a result of
deformation, in such a micro amount as to exude the bound
water out of the compound, thus disengaging the bonds.

The temperature at the contact area of the contact
surface of a part and the particles of a compound should
be such as to cause the joining of the crystal lattices
both of a part and the particles of a compound. The

interchange of Fe&Mg, or any other elements take place,
depending on metal alloys.

This is a harmonized process, where the properties of
both the elements - the compound and the part should be
taken into account. A large dispersion in the composition
of a compound is to be excluded in order to obtain the
required precision in the process, which mostly depends
on the composition and pressure. As the composition of
natural raw materials differs even within the boundaries
of one and the same mine, each lot of raw materials
should be tested separately and the proportions of
ingredients are to be calculated according to the results
of the tests. The synthetic materials do not encounter
this problem, therefore it is advised to use synthetic
components in triboceramic compounds.

The presented compound can be used to form a wear-
resistant triboceramic layer with an extremely Ilow
friction coefficient on the friction surfaces of the
parts of different metal alloys.
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