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In spite of common applying in machine tools construction ball bearings, there are still on used
and investigated plain bearings particulary in all these solutions, where is possible take advantage
of their quality. Willingly they are used in working machines friction centres, creating a kinematic
pair repeatedly very vast materials. Conducted investigations aim at modification and followly
association such two materials, which - from angle of working centre tribology, assure the lowest
values of friction coefficient.

Performed investigations were executed with samples of alder wood and its two composites
making a kinematic pair with counter - sample of steel and cast iron.

Key words: Tribology, composite, treatment, friction, friction coefficient,
counter - sample.

INTRODUCTION

Mutual motion two solid bodies accompany always friction, which counte-
ract to this movement. In machine - tools the friction occurs generally is
suitable to this goal elements, such like bearings, guides, etc.

Energy losses brought about with the friction are significant and very often
not enough appreciated.

One asses, that about 70% of fetched to working machine energy is return-
less lost only because of friction. The losses caused with this process, load
significantly the economical balance of country. It is estimated, that summary
losses because of friction, wear and failure amount in Poland about 1 milliard $
yearly. For compare, in USA - 16,25 milliards $ (Scieszka 1995).
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In mechanical engineering a plain bearing is the most intensive wearing
element. Friction occuring in such construction is very far away from ideal one,
which is fluid friction. Used rotational speed of shafts and applied machining
technology of raw material forces interrupted, at least variable duty cycle of
working machine tool. Reached in bearing this way friction is the most often a
semi-fluid one, what brings about hasten wear of its components. That became
a reason of a troublesome scientific inquires for the purpose in search the
perfect and cheaper materials (Annienkov 1974, Bielyj et al. 1984) which can
be appropriated for a friction - centres construction in working machines,
especialy self - lubricating elements in slide bearings. This subject has a
particular meaning, when we take into consideration the noxiousness of
working conditions of plain bearing, occuring e.g. in chemical or food industry.
And aggressive can be also surroundings with a high mineral dust concentra-
tion or natural origin (an example in wooden industry). Moreover, hazardous
for a bearing work there are also the zones with an elevated temperature in
centre, as well high humidity (Scieszka 1995).

Bearing materials used up to now were based generally on zinc, lead and
copper. They create a group so called white metals or babbits. Because of a
limited stock these elements in the crust of the earth, we observe their regular
increment of price, what has a bearing on a final cost of bearings. Besides, their
slide properties are insufficient in dry and semi - fluid friction.

So popular materials like steel and cast - iron have lost already a lot of their
attractiveness because of high sensitivity, when the lubrication system is not
enough efficient, what can appear a bearing sleeve seizing.

Thus, the scientists began to search another materials and new construc-
tion slide bearings. This mean appeared multilayer materials, throughout
advanced. The base for these bearings made an iron ribbon, on which were
fixed with epoxide and phenolic resins such materials like: iron cotton, asbestos
fibres, cloth of teflon threads, copper wire, bronze wire and babbit’s wire gauze
and everyone treated with polymers (PTFE or PA) (Bielyj 1976). Unfortuna-
tely it didn‘t protect this construction against faults, like high sensitivity on
mineral origin polutions (Bugajski 1984).

Advanced constructions have been created on the base of iron and non -
iron ferrous metal sinters. They are so called porous materials. Despite of their
satisfied properties, unfortunately they characterize an elevated structure
brittlenes especially on the edges. The other fault of this bearing there is too
small stock of lubricant in capillaries.

Scientists activities go in two directions: first - to improve a lubricant
properties and its chemical composition, second - develop a new, unconventio-
nal methods for slide bearings lubrication. Since a short time there is known
gas and magnetic lubrication. In gas bearings, as a carrier supporting a rotary
neck it is used a compressed air, which supplied to a friction centre under a
high pressure brought about a convection and flow round on the whole circum-
ference of neck. This solution requires still to fulfil one important and troub-
lesome condition: high tightness a bearing chamber, what is connected with
its great exactitude and high expenses (Kazimierski and Krysinski 1981). It is
possible to realize, but ratio betweem our costs and obtained effects is very
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disadvantageous. The second kind of bearings to make the most a magnetic
field for the reason to mutual separation rotaring shaft in relation to stationary
housing. Lubricant - fluid metal, has to be an electricity conductor. In conse-
quence of variable magnetic field, which interact with lubricant it follows a
neck convection. This method is very expensive, applied in nuclear engine-
ering, but totaly unprofitable in machine tools construction (Lawrowski 1993).

Another materials applied on slide elements, cheaper than described above
and every now and again more often utilized, that are plastics and wood based
materials.

In the literature concerning tribology, very often is met an opinion, that
because of their advantageous self - lubricating properties, practicaly unlimi-
ted raw - material base and broad impregnation possibility, they will become
the most utilized bearing materials ( Bietyj et al. 1987, Bobrysheva et al. 1987,
Chubov and Chubov 1981, Dimitrienko et al. 1991, Jermakov and Sustov 1991,
Niemogaj et al. 1987, Lawniczak 1987, Prinazarkov 1991, Rudnicki 1990,
Vrublevskaja et al. 1991, Wieloch 1988).

However, if we intend to use them rationaly in friction centres of slide
bearings, it is indispensable to continue investigations of their tribological
properties in various service conditions.

In our department there are conducted researches for a few years, which
aim to explanation the questions connected to tribology of kinematic pair:
treated wood - steel or cast iron (Kruszewskietal 1995a i b).

The aim of presented investigations there was a determination a friction
coefficient of natural alder wood and its two modifiers collaborating in kine-
matic pair with steel and cast iron.

EXPERIMENTS

The investigations were realized on a specialy constructed and executed
stand. Scheme of its presents figure 1.

Principal part of this stand made a device for friction testing type "pin-on-
disc". It comprise a holder (3), on which are fixed the samples (1).Whole is
hanging on a feed machanism (10), which has a possibility to move towards
counter - sample (2). This way we obtain a sample pressure to counter - sample,
with required normal force. Counter - sample was manufactured in two
versions: of steel and cast iron. The either have a target shape. The drive is
transmited through V-belts from short - circuit engine (7). Rotational speed of
engine can be regulated in a broad range of required revolutions. To this effect
was applied the frequency converter AEG (8). Rotational speed of counter -
sample disc was measured with exactitude 1 rev/min. It was executed by
electronic tachometer (5) collaborating with magnetic probe (6). Measurement
friction force, which occurs between sample and counter - sample, was executed
through mensuration a deflection of sample holder under influence of friction
force. Some tensometers collaborating with amplifier gauge (9) were seized on

























