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DETERMINING THE THRESHOLD PERMISSIBLE VALUES OF 

TECHNOLOGICAL PARAMETERS AT LASER HARDENING BASED 

ON THE METHOD OF POLYARGUMENT SYSTEMS 
	

An important condition in the implementation of laser hardening 

technology for a cutting tool is the exclusion of a number of negative, unfavorable 

situations from the process. One of them takes place during the melting of the 

zone adjacent to the processed surface and located at some distance from the 

cutting edge. For this negative situation, it is necessary to determine the conditions 

for the beginning of melting of the zone and establish the boundary values of the 

corresponding technological parameters of the process. 

The present work is concerned with finding the indicated threshold 

parameter values for the case of laser hardening of a cutting tool, which is a 

wedge-shaped body. In order to avoid fusion of the zone adjacent to the work 

surface and located at some distance from the cutting edge, the dependences of 

threshold values of the laser beam velocity on the distance between the cutting 

edge and the center of the beam are obtained. 

To solve this problem, the method of polyargument systems was used as 

applied to the volumetric quasistationary heat transfer problem for a wedge-

shaped body in the presence of a laser heating source moving at a constant speed. 

The main provisions of the construction of these methods are given [1-5]. 

 The paper reveals the features of the behavior of the boundary values of the 

parameters in this physical situation. The monotonously decreasing character of 
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the dependence of the dimensionless threshold velocity on the distance between 

the cutting edge of the tool and the center of the beam is established. The analysis 

performed of this negative situation with various values of the angle of sharpening 

of the tool. 

The obtained threshold values of the parameters should be taken into 

account when choosing the technological modes of laser hardening of the 

cutting tool. 

 

References 

1. Prokopov V.G. Application of methods of complete polyargument systems for 

solving nonlinear multidimensional problems of heat transfer / V.G. Prokopov, 

E.I. Bespalova, Ju.V. Sherenkovskiy // University news. Power industry.1986. 

V33. P. 84-89. 

2. Prokopov V.G. Fundamentals of the theory of localization / V.G. Prokopov, N.M. 

Fialko, Ju.V. Sherenkovskiy. Kyiv: Institute of Engineering Thermophysics, 

NAS of Ukraine, 2003. 200 p. 

3. Prokopov V.G. Increasing the efficiency of modeling multidimensional heat 

transfer processes based on the methods of polyargument systems and 

localization theory. / V.G. Prokopov // Author's abstract. dis ... doc.techn.sien. 

Kyiv: NTUU "KPI", 2010. 44 p.  

4. Fialko N.M. Investigation of heat transfer processes during surface mounting of 

microprocessors of integrated circuits / N.М. Fialko, V.G. Prokopov, V.G. 

Saryoglo et al. // Reports of the Academy of Sciences of the USSR. 1991. N. 1. 

P. 59-64.  

5. Prokopov V.G. On the problem of transformation of independent variables in 

low-mode modeling of multidimensional heat and mass transfer processes / V.G. 

Prokopov, D.G. Blinov, Ju.V. Sherenkovskiy et al. // Problems of industrial heat 

engineering: proceedings IV Int. conf. Kyiv, 2005. P. 295-296.  


