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working in such conditions is quite relevant and is of interest to science and practice in the field of technical 
service of agricultural machinery. 

Tribological tests were carried out on a universal tribometer UMT–2 using a special module for the pin–
disk friction pairs. Visualization and recording of research results were carried out using a special program. The 
deviation of the location of the corresponding surfaces does not exceed 25% of the size tolerance of the 
corresponding surfaces. The studies were carried out under the following conditions: pressure 1 MPa, sliding 
speed 1,5 m/s, radius from the centre of the disk to the axis of sample 40 mm, Litol 24 was used as a lubricant. 
The proposed composite material as a matrix contains PA–12 polyamide (OST 6–05–425) – 70% and the epoxy 
oligomer P–EP.534 (TU 6–10–189–83) – 30%, and as fillers: molybdenum disulfide DM–1 (TU 48–19–133–90), 
hollow glass microspheres MS–VP gr. 5–4% and basalt fibre. The composite material was applied by hot 
pressing to one of the ends of the pins made of ordinary carbon steel without heat treatment. 

Studies on optimizing the composition of PECM were carried out using mathematical planning of 
experiments, namely, a 3–factor non–compositional plan of the Box–Benkin type. The obtained data were 
processed using the STATGRAPHICS program. An analysis of the equation shows that all factors contribute to a 
decrease in the coefficient of friction of the polyamide epoxy composition with steel (b1, b2 and b3, have 
negative values). Molybdenum disulfide, then glass microspheres and, finally, basalt microfiber (|b1|>|b2|>|b3|) 
most affects the coefficient of friction. The value of the optimal coefficient of friction (K=0,115). The values of 
these factors in coded coordinates are 5% – molybdenum disulfide, 23% – hollow glass microspheres and 4,31% 
– basalt microfiber from the composition. 

Based on the results of the studies, the following conclusions can be drawn: tribological monitoring of 
laboratory samples from composite polyamide–epoxy materials tested on carbon steel disks using LITOL 
lubricant showed a beneficial effect of all components of the composition on the friction coefficient; The results 
obtained made it possible to determine the optimal composition of PECM, at which the lowest coefficient of 
friction was achieved (K=0,115). 
basalts microfibres, friction coefficient, glass microspheres, moliybdenum disulfide, Polyamide PA12. 
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Statistical Assessment of Qualitative Indicators of Pneumatic Separation at Multilevel 
Input of Grain 

Taking into consideration the rapid nature of pneumatic separation process and that it is influenced by a 
significant number of factors, it is necessary to carry out its statistical assessment of the contact interaction of 
light impurities with grain in the operating zone of pneumatic separation. 

The complexity of solving this problem is a rapid change of influencing factors, especially with the 
increase of the number of layers of grain material. That leads to the deterioration of the uneven air flow, the 
increase in the number of likely collisions of particles in the separation zone and getting of impurities into the 
cleaned grain. Therefore, in order to solve the problem of qualitative assessment, it is necessary to create 
conditions for a uniform distribution of grain material. 

The article deals with the modeling of the contact movement of light impurities through a multilayer 
grain stream in a vertical pneumatic separation channel with their multi-level single-layer input. A statistical 
model of the probability of light impurities passage through the grain layers was obtained. That allows 
establishing regularities of the influence of basic parameters of the pneumatic separation channel on the 
qualitative parameters of separation process. On this basis, the analytical dependence of the completeness of the 
separation of light impurities on the performance was obtained. It has taken into account grain thinning rate and 
the number of levels involved in the feeder of the pneumatic separation channel. 

It is determined that reducing the number of levels from 6 to 2 increases the quality of separation by 
22...30%, but at the same time, decreases the value of specific load by 1000...1600 kg/dm h and, therefore, the 
productivity of the pneumatic separator. Thus, the number of the used levels depends on the purpose of 
purification, the rational value of which is in the range n = 4…6 pcs. 
pneumatic separation, pneumatic separating channels, airflow, multilevel input of grain, contact 
movement, particles of grain, the quality of separation 
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