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Maksym Bolotov, Iryna Prybytko, Iryna Nahorna 

GLOW DISCHARGE AS A HEATING SOURCE FOR THE PROCESSES  

OF JOINING OF DIFFERENT MATERIALS (REVIEW) 

Introduction. The glow discharge, known for its bright light effects, has become widespread in various fields of science 

and technology, in particular, for the production of electron and light beams, surface treatment of materials, for protective 

coatings, etc. As a source of welding heat, glow discharge is used relatively recently and its development in this area is asso-

ciated with very interesting and, sometimes, completely contradictory facts.  

The purpose of the work. The purpose of this work is to acquaint the reader with the main historical milestones of the 

formation of the glow discharge as a source of surface heating in the processes of welding and soldering materials, and the 

difficulties encountered by domestic researchers to achieve their goal. 

The main stages of development of the glow discharge as a source of surface heating in the processes of diffusion 

welding and brazing. Historically, the first attempts to use glow discharge in the process of joining materials occurred in the 

60s of last century. Even then, domestic scientists noted a range of its features, such as uniform heating, the ability to adjust 

technological parameters in a wide range, the ability to process and modify surfaces before welding. However, a number of 

shortcomings have been identified that limit its widespread use in these processes, mainly related to the partial or complete 

loss of its stability and the transition to other, more stable forms of gas discharge. 

Hollow cathode glow discharge in the conditions of precision welding and brazing. The long search for ways to improve 

plasma technology in relation to welding heating conditions has led to the development of a new energy source for diffusion 

welding and soldering based on a glow discharge initiated in the cathode cavity. With a higher energy density in the heating 

spot, compared to a normal glow discharge, due to the oscillation of electrons in the cathode cavity, it can significantly expand 

the range of connected materials and provide heating for both conductive materials and dielectrics. 
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Conclusions. The experience of using glow discharge in solid phase welding shows that the most promising areas of 

further development will be the creation of automated installations and control systems for diffusion welding in glow discharge 

based on microprocessor technology using mathematical models to form optimal control algorithms. 

Keywords: plasma; glow discharge; hollow cathode; diffusion bonding; brazing. 
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