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STUDIES OF SEMICONDUCTOR MATERIAL CONDUCTIVITY BY MEANS 
OF FREQUENCY RESPONSE IN MICROWAVE REGION 

Measurements of intensity of the radiation passed through semiconductor wafer provide the infor-

mation on conductivity of the sample material to be probed. Microwave radiation transmission coefficient 

of the medium depends on dielectric permeability and specific conductivity of the medium. Estimation 

shows that for the majority of widely used semiconductors with conductivity  > 30 S/m it is possible  

to allocate frequency range 20–80 GHz where frequency response of probing radiation transmission 

coefficient is very close to the linear. Specific conductivity is possible to calculate using slope of  

the measured linear dependence. Comparison between the data obtained for wafers of two different 

thicknesses shows that measured results are considerably influenced by multiple internal reflections from 

both sides of the sample when the wavelength becomes comparable with sample thickness. In addition, 

cancellation due to interference between incident and reflected waves may also be effective. Specific 

conductivity values obtained by means of linear part of frequency response for silicon wafers in the range 

of 40–75 GHz are in good agreement with the estimated data of intrinsic conductivity of the probed 

sample at room temperatures if Boltzman distribution is assumed for charge carriers.  

Key words: microwave radiation, waveguide, electromagnetic waves, transmission coefficient, 

specific conductivity. 
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PHYSICAL AND MECHANICAL PROPERTIES OF ZrN-Ni-Co-COATINGS  
ON THE EDGES OF STEEL KNIVES OF WOOD-CUTTING TOOLS 

The article deals with the investigations of the structure, element composition as well as mechani-

cal and tribological properties of ZrN-Ni-Co-coatings formed on the edges of steel (kind R6M5) knives 

of wood-cutting tools. 

Ni-Co-coatings are synthesized from sulfate electrolyte on the steel surface. Modes were selected and 

ZrN-coating, combined ZrN-Ni-Co-coating are formed by PVD method, by electroplating and PVD methods.  
Formed electroplated Ni-Co-layers are not mixed with the steel substrate and the ZrN-coating. 

The microhardness value of combined ZrN-Ni-Co-coatings is 1.2–1.5 times more than that of the 

steel base and bare steel. 

When cutting laminated chipboard by steel knives of milling tool with Ni-Co- and ZrN-Ni-Co-coatings 

under laboratory conditions, abrasive surface wear type of edges is observed. The wear intensity of the edges 

of knives with deposited coatings is reduced. The value of calculatedbulk wear of the edges of knives with 

ZrN-Ni-Co-coatings had more than 3 times less value in comparison with the knives with Ni-Co-coatings. 

Pilot testing of the tool modified with combined ZrN-Ni-Co-coatings at JSC “Minskdrev” when 

cutting pine confirmed relevance of the tests carried out, as well as showed an increase in durability pe-

riod of cutters up to 30% compared with the bare tool. 

Key words: edges, knives, tool, wear, durability period, coatings. 
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