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Formation of a High-speed Mode of Vibration Displacement of Grain During Heat 
Treatment 

The article compiled and solved a system of differential equations of motion of a material point along a 
porous (air-permeable) surface, which is inclined at an angle to the horizon. Based on the analysis of solutions to 
this system of differential equations, it is proposed to change the speed of grain movement by the frequency of 
oscillations of the support surface, the angle of inclination of the support surface to the horizon and the 
coefficient of friction. Also, the graphical dependences of the speed of grain movement on the angle of 
inclination of the support surface to the horizon, the coefficient of friction and the frequency of oscillations were 
obtained. 

The possibility of decelerating the vibration movement of grain by an air flow, which is fed from the 
bottom of the porous support surface against (at an angle) the direction of grain movement, as well as using an 
asymmetrically corrugated support surface with vertical perforations, is theoretically substantiated. 

A linear regression dependence of the change in the vibration displacement speed has been 
experimentally determined, which makes it possible to form the required speed mode of vibration displacement 
of grain by changing the parameters: the inclination of the vibrating plane is 50 ÷ 90, the vibration frequency is 45 
÷ 55 s-1, the air flow speed is 0.1 ÷ 2 m/s in optimal operating modes. installations for high-intensity heat 
treatment of grain with a vibratory conveyor. 
grain material, infrared processing, porous support surface, vibration displacement, corrugated support 
surface, vertical perforation, grain speed, heat treatment 
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