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. 1.  ( 3000)  100 
:  —  Si3N4;  — 

;  —   
Fig. 1. Initial metallic film (x3000) 100 nm thickness onto different oxygen-free 
inorganic materials:  — niobium onto Si3N4 ceramics;  — niobium onto carbon glass; 
 — hafnium onto carbon glass 

            

            
                 

. 2.  ( 3000)  100 
 (1)  (2), 

1200 °  20 :   — ; —
Fig. 2. Metallic film (x3000) 100 nm thickness onto Si3N4
ceramics (1) and carbon  glass (2)  which  was  annealed  at 1200 °C 
in vacuum during 20 min: — niobium; — hafnium         

               
                  

. 3.  ( 3000)  100 
,     1300 °    10      :   – 

;  – 

Fig. 3. Metallic film (x3000) 100 nm thickness onto Si3N4 ceramics which 
was annealed at 1300 °C in vacuum during 10 min:  – niobium;  – hafnium         
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. 4.  (1)  (2)  100 
,  1300 °   20 : 

 — , 3000; — -

Fig. 4. Kind  of  niobium  (1) and hafnium (2) films 100 nm thickness onto Si3N4
ceramics  which  was  annealed  at  1300 °C  in  vacuum  during  20  min:   — 
scanning microscope, x3000; — atomic-power microscope 

. 5.  ( 10 000)  100 , 
 1400 °   10 

Fig. 5. Niobium film ( 10 000) 100 nm thickness onto carbon glass 
which was annealed at 1400 °C in vacuum during 10 min 

      
                

. 6.  ( 3000)  100 , 
 1400 °  5 ( ), 10 ( )  20  ( )  

Fig. 6. Hafnium film ( 3000) 100 nm thickness onto carbon glass which was annealed 
at 1400 °C in vacuum during 5 min ( ), 10 min ( ) and 20 min ( ) 
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. 7. 
   100 

 1200 ( ), 1300 ( )  1400 °  ( ):  — 
 Si3N4;   — 

Si3N4;  —   

Fig. 7. Desperation degree dependence of metallic film 100 nm 
thickness onto oxygen-free inorganic materials from annealing time 
at 1200 ( ), 1300 ( )  1400 °  ( ):  — niobium onto Si3N4
ceramics;  — hafnium onto Si3N4 ceramics;  — hafnium onto 
carbon glass  
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Naidich Yu. V., Gab I. I., Stetsyuk T. V., Kostyuk B. D., Kuzmenko E. F. 

Kinetics of dispersion of niobium and hafnium nanofilms deposited  
       onto oxygen-free inorganic materials which was a result  

of annealing them in vacuum  

Dispersion kinetics which is proceeds in niobium and hafnium nanofilms by thickness 
of 100 nm deposited onto oxygen-free inorganic materials as a result of them annealing 
in vacuum at temperatures 1200—1400 °  during various time (2—20 min) is 
investigated. It is established, that dispergation intensity of film—nonmetal joints at 
identical modes annealing is different. In nanofilms which were deposited onto ceramics 
on basis Si3N4 the certain structural changes are observed already after annealing at 
1200 °C, and at temperature 1300 °C these films already are considerably dispergated 
while the films deposited onto carbon glass are changed only after annealing at 1400 °C. 

Keywords: kinetics, dispersion, niobium nanofilms, hafnium nanofilms, annealing, 
oxygen-free inorganic materials. 


