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The eighthAll-Union continuously operat ing s e m i n a r  on diffusion sa tura t ion  and coatings organized by 
the Section on Physicotechnical  P r o b l e m s  of Mate r i a l  Science, Academy of Sciences UkrSSR, was held in 
September ,  1968, at the Odessa  Polytechnical  Institute,  MVSSO, UkrSSR. More  than 200 scient i f ic  pe r son-  
nel f rom 60 organizat ions  attended. 

The s e m i n a r  heard  67 r e p o r t s  and communica t ions  on theoret ica l  and prac t ica l  p rob lems  of su r face  
alloying and pro tec t ive  coatings on var ious  meta l l i c  and nonmetal l ic  m a t e r i a l s .  

The opening address  was given by doctor  of technical  sc iences  G. V. Zemskov,  in which he noted 
that  the continuously operat ing s em i na r  organized  in 1967 has become a scient i f ic  center  combining the 
e f for t s  of sc ien t i s t s  working in the a r e a  of chemico the rma l  t r ea tmen t s  and coat ings.  

The rev iew by G. V. Samsonov (Inst i tute  o f  P r o b l e m s  of Mate r ia l  Science, Academy of Sciences 
UkrSSR) concerned the theory of diffusion p r o c e s s e s .  Using the model of the configuration of local ized 
va lence  e lec t rons ,  he analyzed heterodiffus ion p a r a m e t e r s  in m e t a l - m e t a l  and me ta l -nonme ta l  s y s t e m s .  
He showed that the act ivat ion ene rgy  and diffusion coeff icient  depend on the c h a r a c t e r  of e lec t ron  t r an s f e r  
between a toms of diffusing subs tances ,  The act ivat ion energy  d e c r e a s e s  with increas ing  probabi l i ty  of the 
fo rmat ion  of energe t ica l ly  s table  configurat ions by a toms of the diffusing components .  The s t ruc ture ,  cha r -  
ac te r  of the defects ,  and s ize  of the a tomic radius ,  which are  de te rmined  by the c h a r a c t e r o f  the e lec t ron  
s t ruc tu re ,  a re  secondary  p rope r t i e s  of the subs tance  being used to desc r ibed  diffusion p r o c e s s e s .  

Repor t s  by I. N. Kidin, V. I, Andryushechkin,  and others  (Moscow Insti tute of Steel and Alloys) Con- 
cerned  p rob lems  of chemico the rma l  t r e a t m e n t  of s teel  during acce le ra t ed  e lec t r i ca l  heating. It  was shown 
that  rap id  heating i n c r e a s e s  the diffusion suscept ib i l i ty  and chemica l  act ivi ty of austenite ,  which allows the 
chemico the rma l  t r e a t m e n t  to be shor tened.  

The ma thema t i ca l  descr ip t ion  of diffusion sa tura t ion  p r o c e s s e s  of me ta l s  was the subjec t  of r ep o r t s  
by L.  F. Sokiryanski i ,  G. V. Shcherbedinskii ,  L.  A. Kondrachenko, V. I. Bor isov,  V. T. Bor isov,  and 
o thers .  A solution of the diffusion equation was proposed for  success ive  sa tura t ion  of a pure  meta l  with 
two e lements  in the region of solid solut ions.  

Nitriding of r e f r a c t o r y  me ta l s  and s ta in less  s tee ls  was desc r ibed  by V. D. Yakhina, Yu. V. Sorokin, 
O. G. Pakharenko, and G. S. Kaplina. 

Diffusion vacuum chromizing was considered in reports by L. V. Rogova, Yu. A. Belov, A. P. Mok- 
roy, A. P. Yuodis, and N. M. Kozakov. The vacuum diffusion process makes it possible to obtain a deep 
diffusion coating of chromium on steels. 

The temperature conditions for the formation of thin vacuum coating were given by M. V. Belous. 
It was found that the condensate on the substrate is warmed by the heat of sublimation, which is one reason 
for rapid duffusion in thin films. 

Yu. A. Belov and I. F. Afonskii examined chromizing in pastes. They proposed that the retort be 
filled with cast iron chips, which facilitates the diffusion of chromium into the part. 

Among the reports on aluminizing, that by D. A. Prokoshkin, B. N. Arzamasov, et al., was espe- 
cially noteworthy. They used the circulation method for aluminizing nickel and its alloys. They studied 
the variation of the thickness and structure of the layer with the gas flow rate and the effect of turbulence 
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on the quantity of the coating. They presented a method of calculating the optimal rate and gave r e c o m m e n -  
dations for the gas flow conditions in circulat ing apparatus.  

There were several  repor ts  on diffusion boriding. L. T. Voroshnin investigated the effect of alloying 
elements on the formation of the transit ion zone and showed that alloying can affect the s t ruc ture  and pro-  
pert ies.  I. S. Dukarevich and V. P. Smirnova studied the distribution of carbon in borided layers  by the 
radioact ive isotope method, They found that carbon is almost  completely expelled f rom the zone of borides 
and saturates  the transit ion zone to a depth that is three to four t imes the depth of the boride zone. 

G. L. Zhunkovskii presented an original method of studying the effect of alloying elements on chemi-  
cothermal t reatment  p rocesses .  V. I. Pokhmurskii  and V. S. Zmnikhovskii showed, that, depending on the 
chemical composition, boriding may increase  or decrease  the res i s t ance  of steel in air and cor ros ive  
media. Reports  on electrolyt ic  boriding (S. Ya. Pasechnika, A. A. Afanas 'eva,  et  a l . ) c o n c e r n e d  the 
intensification of this p rocess .  It was proposed that a r eve r sed  flow be used in a melt  of borax, boric 
anhydride, sodium fluoride, and sodium chloride. 

Many repor ts  were given on multicomponent protective coatings (O. V. Lokatosh, A. V. Kostenko, 
Yu. K. Belov, Yu. A, Gusiienko). 

The basis of the combination of the coating and the substrate  is the adhesion interaction or gripping 
of these mater ia ls .  This problem, which is important  in the theory and pract ice  of chemicothermal  t rea t -  
ment, was the subject of the repor t  by A. P. Semenov, in which he descr ibed a method and apparatus making 
it possible to study the surface interaction of mater ia ls  at high tempera tures  (up to 1200~ in vacuum, 
inert  and gaseous media, and to study diffusion saturation, hardness,  the mechanical  propert ies ,  friction, 
and wear.  

Reports  were also given on the operating charac te r i s t i cs  of protective coatings. 

Considerable r e s e a r c h  was done on the further  improvement  of complex diffusion saturation of metals  
and alloys with different elements,  the diffusion saturation mechanism and the interaction of the components 
in the original composit ion of the coatings, the s t ruc ture  of the coatings formed, and protective coatings 
with a number of advantageous technical charac te r i s t i cs .  

Many of the repor t s  led to discussions.  It was resolved to publish the t ransact ions of the seminar  
and hold the ninth seminar  in September, 1969, in L 'vov.  
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