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Abstract: Paper analyses the sliding friction coefficiesft rubber on concrete, timber and ceramic t
surfaces depending on the weight of the sliding object and contact surface area. It has been established tha
in the weight of the object makes sliding friction coefficient to grow. In the caser@ésecin size of contact arei
sliding friction coefficient between rubber and concrete also increases, but it decreases betweertinibdeand
rubber tile. The mathematical model for description of sliding friction process has been developed whimh
used to determine optimal surface area and a pattern as well as optimal weight of the sliding object in «
provide sufficient sliding friction. Model has five independent constants. It includes the contact surface a
weight and the velotyi of the sliding object, sliding friction coefficient, temperature and time.
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Introduction
In the design of means of conveyance, tyres, wheelatigirsliding has to be eliminated. In order
to provide @od contact with main surface, materials with high sliding friction coefficient have to
be chosen as well as optimal pattern and size of elements which provide grip on surface. These
problems are analysed by many authors in their works, for examyle The objective of the
paper is to develop the mathematical model describing sliding friction processes in order to
optimize friction affecting parameters.

Materials and methods
In order to develop mathematical model, the initial experimental researdhebasperformed.
Rectangular plates of organic glass with sizé 422 3 mm are used as a sample. 2 mm thick
rectangular rubber is glued to the bottom of the plate and a weight is put on top the plate. In the
case of small contact areas instead of the lafjembber 2 mm thick rubber strips are glued to the

corners of the plate. The sample is steadily
force of friction is measured. Sliding friction coefficient is calculated
F
m=—, 1
5 (1)

where F force of friction; Pi total weight of weights and the sample. Each sample with the same
loading is subjected to 10 measurements on the different locations on concrete, timber and tile
surfaces. Materials used: 1) rubber: natural rubb& N5,46 %, filler K354 27,73 %,
vulcanisation temperaturel60 °C, vulcanisation time9 minutes, producer Baltijas gumijas
fabrika; 2) concrete; 3) timber plank, dry, planed; 4) ceramic tile

Experimental results
Sliding friction coefficient dependg on pressure loading P on the sliding object for different
contact surfaces S between rubber and concrete is shown in Figure 1, between rubber and timber is
shown in Figure 2 and between rubber and cer:
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values, accidental error intervals, approximate function graphs, their mathematical expressions and
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values of coefficient of determinatiorf Bhown in Figures
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Fig.1. Dependence of sliding friction
coefficient between rubber and concree
on weight for different contact surface
areas

Fig.2. Dependence of sliding friction

coefficient between rubber and pine

plank on weight for different contact
surface areas
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Examples of the dependence of sliding friction coefficient between rubbeccawedete, rubber
and timber, rubber and ceramic tile on contact surface areas are shown in €ig. 4
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Fig.3. Dependence of sliding friction
coefficient between rubber anl
ceramic tile on weight for different
contact surface areas

Fig.4. Dependence of sliding friction
coefficient between rubber and
concrete on contact surface area

Fig.5. Dependence of sliding frction
coefficient between rubber and pine
plank on contact surface area

Fig.6. Dependence of sliding friction
coefficient between rubber and
ceramic tile on contact surface area
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