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The paper presents the results of a study of the possibility of using lanthanum hexaboride nanoparticles as a 

modifier of high-chromium austenite and martensitic steels for the purpose of obtaining the finer cast 

structure and changing the nature of the nonmetallic phase. The samples were melted in a Tamann furnace. 
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Optical microscopy and X-ray microspectral analysis were used to study the chemical composition, macro- 

and microstructure of the obtained ingots, and to analyze non-metallic inclusions. It was found that the 

introduction of nanoparticles of lanthanum hexaboride leads to obtaining of the finer dendritic structure of 

steels of both classes. The addition of lanthanum hexaboride can be an efficient way of introducing boron 

into high-chromium steels, including nitrogen-containing ones. It was shown, that the introduction of 

boron in the form of lanthanum hexaboride prevents the formation of tertiary boron nitrides located along 

the boundaries of the dendrites. 
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Ni, 
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Mn, 

% 
Si, % S, % P, % B, % La, %

Mo,

% 

Nb, 

% 
V, % N, %

Al, 
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а а  а  

 0,09 9,3 0 0,41 – 0,005 0,005 – – 0 0 0 0,044 0,03

   

  0 % 

0,169 9,05 0,023 0,308 0,168 0,0065 0,006 0,0009 0 0,87 0,157 0,2 0,044 0,042

   

  

0,05 %,  0,1 % 

0,132 8,67 0,214 0,257 0,269 0,008 0,0083 0,018 0,0016 0,87 0,147 0,204 0,042 0,061

   

  

0,1 %  0,2 % 

0,147 8,74 0,023 0,267 0,276 0,0086 0,0087 0,043 0,0022 0,92 0,15 0,192  0,045

А а  а  
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0,1 %  0,2 % 

0,083 16,76 11,82 1,01 0,55 0,008 0,0079 0,047 0,0025 0,368 0,03 0,019 0,24 0,1
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а) ) 

 
 

. 1.        

    0,05 (а)  0,1 ( ) .% 

Fig. 1. The image of nonmetallic inclusions in austenitic steel  

with a calculated boron content of 0,05 (а)  and 0,1 ( ) % 
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. 2.     BN-(Cr,Mn,Al)mOn      

    0,1 .% 

Fig. 2. The result of a micro-X-ray spectral analysis of BN- (Cr, Mn, Al) mOn complex inclusions in a sample  

of austenitic steel with a calculated boron content of 0,1 % 
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The chemical composition of BN- (Cr, Mn, Al) mOn complex inclusions in a sample of austenitic steel  

with a calculated boron content of 0,1 % 
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    0,1 % 

Fig. 3. The result of a micro-X-ray spectral analysis of nonmetallic inclusions  

in a sample of martensitic steel with a calculated boron content of 0,1 % 
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а) ) 

в) ) 

 
 

. 4.         0 (а), 0,1 ( ) %  

        0 (в)  0,1 ( ) %  

Fig. 4. The structure of samples of austenitic steel with a calculated boron content of 0 (a), 0,1 ( ) %  

and martensitic steel samples with a calculated boron content of 0 (в) and 0,1 ( ) %  
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