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    The invention relates to the mechanical engineering 
technology, in particular to the machining of surfaces of 
gearwheel teeth of different metals and alloys operating in 
the lubricating medium. 
    The process for the formation of a regular microrelief on 
the surface of the gearwheel teeth consists in that the tool in 
the form of a profiled on the edge disk with the radius R is 
communicated a motion that simulates the real operating 
conditions by movements coordinated about the mobile 
X1Y1Z1 and fixed XYZ coordinate systems. The tool is also 
communicated a linear motion along the gearwheel tooth, at 
an angle of δ≥0 about the plane formed by the axes X1 and 
Y1.  
    The gearwheel is communicated a rotary motion and 
ultrasonic vibrations modeled by the amplitude. The tool 
periodically comes in contact with the gearwheel, carrying 
out deformations on the surface of the teeth and forming a 
regular microrelief in the form of a grating of grooves with 
the necessary parameters along and by the depth of the 
tooth.  
    The result of the invention consists in increasing the 
quality of the surface of the gearwheel teeth and providing 
the lubrication of the meshing zones with insufficient 
lubrication. 
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    The invention relates to mechanical engineering 
technology, namely to molds for producing parts from metal 
powders. The mold for metal powders comprises a clamping 
sleeve (3), in which are located a matrix (2) and upper (4) 
and lower (5) forming elements, made helical with internal 
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protrusions in the lower part, which in assembly form a 
cylindrical surface, and placed with the possibility of mutual 
movement by a curved trajectory along the axis of molding. 
The mold further comprises a rod (7) and a punch (6), which 
together with the forming elements (4, 5) form the molding 
cavity. 

     The powder form for metal powders works as follows. 
The mold 2, together with the forming elements 4 and 5, is 
placed in the bushing 3, by tightening, then from the bottom 
of the mold 2 is transmitted advance to the core 7, after 
which the space created by the upper and lower forming 
elements 5 and the core 7 is filled with the required amount 
of metal powders 1. After filling, the forming elements 4 are 
moved relative to the forming elements 5 by 2/3 of the 
height of the metal powder 1, then the punch 6 and the 
forming elements 4 and 5 are communicates a pressing 
force. After the required pressure level has been reached, 
and the forming elements 4 and 5, under the action of 
pressure, have moved with the execution of the rotational 
movement around their axis until they have aligned, the 
bushing 3 is removed, after which the phase is executed, 
extraction of the pressed part. 
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Large-sized 2D semiconductor materials have gained 
significant attention for their fascinating properties in 
various applications. In this work, we demonstrate the 
fabrication of nanoperforated ultrathin β-Ga2O3 membranes 
of a nanoscale thickness. The technological route includes 
the fabrication of GaN membranes using the Surface Charge 
Lithography (SCL) approach and subsequent thermal 
treatment in air at 900 ◦C in order to obtain β-Ga2O3 
membranes. The as-grown GaN membranes were discovered 
to be completely transformed into β-Ga2O3, with the 
morphology evolving from a smooth topography to a 


