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Object of research. To determine the thermal conductivity and heat capacity of 

alloy 800 (UNS N08800) Fe-Cr-Ni. 

Subject of research. Alloy 800 (UNS N08800) Fe-Cr-Ni. 

Experimental results. The results obtained can be used not only for the 

synthesis of alloy 800, but also for the creation of coatings and the establishment of 

technological features of these promising alloys (Table 1). 
Table 1 

Thermal properties of alloy 800 at T = 1578 K, λ = 0.403 W/cm 

a, cm2/s 0,090 0,092 0,090 0,095 0,091 

С1·ρ, cal/cm3·К 1,05 1,11 1,08 1,10 1,05 

 

Conclusions. A device for measuring a set of thermal characteristics of solid and 

liquid metal samples has been developed. The thermal conductivity and heat capacity 

of alloy 800 at temperatures of 1300-1600 K were measured. The thermal conductivity 

of the alloy was determined. It was found that the thermal conductivity of the alloy 

decreases by a factor of 1.3 during melting, while the heat capacity remains practically 

unchanged. 
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USE OF METAL-THERMAL SYNTHESIS TO CORRECT CASTING DEFECTS 

 

Relevance of the topic. In today's world, the standard of living of society is 

determined by the efficiency of production, so the primary goal of the domestic 

economy for the transition to market conditions is to increase labour productivity, 

quality and reduce production costs. This can be achieved by introducing the latest 

production technology and improving and intensifying production technology [1]. 
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Machine builders face important challenges in the near future. Among them is 

the creation of equipment for the widespread introduction of high-performance 

processing methods of energy and material-saving technologies in all sectors of the 

economy [1]. 

Purpose and objectives of the study. The aim of the study is to improve the 

quality and yield of usable cylinder body blanks obtained by casting as a result of the 

introduction of the technology for correcting defects in high-strength cast iron 

castings by magnetothermal welding. In accordance with the goal, it was necessary to 

solve the following tasks: describe the methodology and sequence for diagnosing 

cracks and shrinkage shells for the cylinder body; develop a methodology and 

sequence for performing restoration work; develop a technological process for 

thermite welding of cracks (using magnetite pastes) and shells of castings such as the 

body. 

The object of research is the process of improving the quality and yield of 

high-strength cast iron castings as a result of magnetothermal crack welding. 

The subject of the study is the elimination of defects in cylinder body castings 

by welding cracks and shells with molten high-strength cast iron obtained from 

magnetite thermal pastes. 

Scientific novelty of the results. The scientific novelty lies in the use of 

magnetothermal reactions for the synthesis of high-strength cast iron based on 

magnetothermal processes, elimination of cracks and other defects in cylinder body 

castings made of high-strength cast iron using magnetothermal pastes.  

For the first time, a technological process was developed for the manufacture 

of the case with the elimination of identified defects (cracks, surface sinks and 

foreign inclusions) and magnetothermal welding with SHS-based thermopastes was 

performed. 

The chemical composition of the magnetothermal mixture for the synthesis of 

“BЧ20” was developed and the conditions for effective welding of defects in 

complex castings were established. 

Metal-thermal welding of grey cast iron billets using a two-chamber reactor 

design with high-strength cast iron synthesised by magnetism was carried out. 

Practical significance of the results. The accomplishment of the tasks made 

it possible to describe the methodology and sequence of detecting defects in the 

cylinder body casting, to describe the methodology and procedure for performing 

preparatory work for welding the detected defects, and the technological process of 

magnetically welding the detected defects. The use of magnetothermal crack welding 

reduces the number of defects in the manufacture of cylinder body blanks. 

As a result of the research, the composition of the exothermic mixture (in % 

by weight) was developed, which allows the synthesis of high-strength cast iron: 

dispersed carbon (in the form of particles or fibres) 3-4; ferrosilicon and/or 

silicocalcium (together) 3-5; ferromanganese 0.2-0.8; iron-aluminium and iron-

magnesium thermite (together) - the rest. 
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Table 1 

Properties of thermite welds1 

No Alloy 

Properties of the welding zone 

Amount of globular 

graphite in the structure 
Hardness, НВ 

σв, 

MPa 

σ10
1, 

% 

1 Grey cast iron 0 170 210 0 

2 Transition zone2 30–70 – – – 

3 High strength cast iron 85–95 190 550 4,5 
1Mechanical properties determined on standard 10 mm diameter samples. 
2No bleaching. 

 

The welding process achieves high quality due to the absence of a bleaching 

zone in the weld. As a result of welding grey cast iron, the weld acquires the structure 

and properties of high-strength cast iron, as evidenced by the results presented in 

Table 1. The synthesised high-strength cast iron allows welding of cast iron billets 

with a weld strength of ~550 MPa. 

Conclusions. This method of hot-rod welding of cast iron is 3-4 times more 

expensive than the traditional technology of welding cast iron parts. The economic 

effect is achieved only when cast iron parts need to be welded in the absence of 

conventional welding equipment and external energy sources.  
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