
ISSN 0136-1732. , 2007. . 40 46

  II 

            
    

 621.762:661.66:519.2 

. . , . . , . . , . . , . . , 
. . ,  . . , . . , . . ∗∗∗∗

,   

 Pd, Pt  Rh  100 , 
, 

( , )  1600 ° . , 
, , 

, . 

.  

, 
, 

.   
-

. 

                                                
∗ . .  — , , 

. . . , . ; . .  — -
, , ; . .  — 

, ; . .  — , ; . .  — 
, , ; . .  — 
, ; . .  — -

, ,                   
. . . , . ; . .  — -

, , ; . .  — -
, , 

, . . 

© . . , . .  ,  . . , . . , . . ,  . . , 
. . , . . , . . , 2007 



ISSN 0136-1732. , 2007. . 40 47

, 
. 

( ) 
,  ( , ), 

. 

 (200—300 )  10  (
) [1—3]. 

 100—200 
, 

, 

, 
. 

, 
.  

-
 ( , .), 

, 
, 

. , 
, . 

, -
 Cr, Mo, Ni, Ti, Nb 

, 
 [4—6]. 

-
 Pd, Pt, Rh, 

, 

, 
.  

 —  Pd, 
Pt, Rh, 

 1600 ° .  

-
 [7].  (80—100 ) Pd, 

Pt, Rh , 
, 

. 

. 

 0,01—0,02 . 



ISSN 0136-1732. , 2007. . 40 48

 3—5 . -
. -

. 
 1100—1150 °  1—

1,5 , , 
 (1—2)⋅10-3  1150—1200 ° -

 1 . 
- -250. 

-4  Micron-alpha. 
, 

.  

- . 
, 

 (  1800 ° ) 
. 

 Pd, Pt  Rh           
,   ( . 1). -

 (  1600 ° ) -
, 

, , . , -

    1200 °  ( . 2, ).  , 
 SiC  1200 ° , 

, 
, ó    

( . 2, ). ,  SiC 
 1200 ° , 

, 
 ( . 2, , ). 

                             
. 1.  ( 10 000) - 

:  —  Pt 
 ZrO2;  —  Pd  Al2O3;   —  Rh 

Fig. 1. Morphology (x10 000) of initial precious metals nanofilms on oxide 
materials: a — film Pt on ceramics on base ZrO2;  — film Pd on ceramics on 
base Al2O3;  — film Rh on sapphire 
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Fig. 2. Microstructure (x3000) of Pd films on various 
substrates which was annealed under 1200 °C in vacuum:    
a — on ceramics on base Al2O3;  — on ceramics on base 
SiC;  — on monocrystal SiC;  — on glass-carbon 
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Fig. 3. Microstructure (x1000) of Pt films on oxide ceramics after annealing 
in vacuum: a — ceramics on base Al2O3, annealing under 1400 °C 
(beginning breakup of the film);  — ceramics on base Al2O3, annealing 
under 1600 °C (coagulated film);  — ceramics on base ZrO2, annealing 
under 1600 °C (coagulated film) 
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. 4.  Pt  Al2O3 -

:  — ;  — , 
 1600 °

Fig. 4. Relief Pt films on ceramics on base Al2O3 under atomic-force 
microscope: a — initial film;  — annealed film in vacuum under 1600 °C 

. 5.  ( 1000) Pt , -
 Al2O3, 

 1600 °   

Fig. 5. Microstructure (x1000) of Pt films on oxide 
ceramics on base Al2O3 after annealing under 1600 °C 
on air  
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, 
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 SiC;  — 

Fig. 6. Microstructure (x3000) of Pt films on carbon-
contained material after annealing in vacuum under  
1600 °C: a — film on ceramics on base SiC;  — film 
on glass-carbon 
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. 7.  ( 3000) Rh 
,  1600 °   

Fig. 7. Microstructure (x3000) of Rh films on 
sapphire which was annealed under 1600 °C in 
vacuum  

                               

. 8.  ( 3000) Rh        
 Al2O3,  1000 ( )     

 1800 °  ( ) 

Fig. 8. Morphology (x3000) of Rh films on ceramics on  
base Al2O3 which was annealed on air under 1000 ( ) and 
under 1800 °C ( ) 
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Gab I. I., Kostyuk B. D., Stetsyuk T. V., Kurkova D. I., Pasichny V. V., 
Emtsov V. M., Dukarov S. V., Kryshtal A. P., Lytvyn O. S. 

Study of morphology of precious metals nanofilms coatings on oxide  
and carbon materials 

The morphology change of Pd, pt and Rh nanofilms coating thickness up to 
100 nm on oxide and carbon ceramics during annealing them in various 
medium (vacuum, air) under high temperatures up to 1600 °C is investigated. It 
is ascertained that films of these metals disintegrated on separate fragments 
during annealing and in the end coagulated with various intensify depending on 
substrate nature and annealing medium and coated of various area of substrate. 
Recommendations about applicability of precious metals nanofilms for brazing 
of oxide and carbide ceramic materials are formulated. 


