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0. 7, Samsonov, U. S. toral'ohtnko, «t al 

The formation on the surface of metala of solid ailiclde coa tings, which are high¬ 

ly resistant to acids, molten salts and certain metals, have high heat resistance 
r.*S: Lif.t 0F TUil J 

and antitheraoendsslon properties,surface saturation by silicon is cf great interest 
i » I I 

for modern technologyjl - 4J • j 

The obtaimoent of ailieide costings by deposition of silicon frcm gaseous phase 
i 1 

on metals of 17-71 groups of the periodical system is described in report^J , Iren 

and steel - in [6] • In reportjYj was made the first effort to explain the nature of 

phases, which will be foamed during the" "'isaturation of high melting si lie on me* 

’tala. i 
I I 

In the given investigation the authors art trying to make a more thorough inves- 
I ) 
tigs tics of silicon diffusion in titanium, tantalum, molybdenum and iron« lorestlgp- 

I 1 
tion ware made on samples of titanium (99*980, tantalum (99,6/( Tb| OJtX Hb),molybda- 

I 

man (99*98/0* iron (armko-iron) with the utilization of silicon,purified by the met 

hod, described in report • The samples were saturated with silicon in an Argon 

atmosphere from a solid phase bath,which consisted of 97Í Si and NH^Cl, Anaonlum 

chi crida vac introduced into the batch for which, in order that a certain amount of 
I 

SiCl^ should be fermed between it and the silicon during reactloa,whieh during the 

dec deposition on the surface of the metal with separation of active sill- 
-5 

i * • 

con accelerates the process of diffusion,and HC1 vapors, which form in this cast, 

pickle tbs netal and promote diffusion. 

lhe titanium, tantalum, molybdenum and iron samples were saturated with silicon 

at temperatures of 600-1200° with a 100°interval, for a period of 4 years with the 
5TCV 
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«caption, that the tine of saturation varied at temperaturea of 900, 1000 and 1200* 

respectively fcr titanium and iron, molybdenum and tantalum. 

The relative change in weight, diameter and height of sample« depending upon tem¬ 

perature and time of saturation can be described by empirical eqimtiana 

I (!) 
¿s_ 

whore p - relative change in weight, diameter or height; ^ - tlM of saturation) 

T - absolute temperature) JL,B-experimentally designated constants, 

^etellographio and z—ray investigations as well as microhardnesa 

revealed that during diffusion of silicon in titanium, »ns iron, 

' I 
at low temperatures are formad monophase silieide layers, and at temperatures 

(1000-1200°) two phase layer do origiimt«, 
I • I 

Results of measuring layer thickness, phase composition of layers and micro- ! 
I I * 
hardness at a distance of 20 microns from the outer surface of samples are listed in 

It has been established on the basis of results in determining the fcroe of 
, i 

piercing silieide coatingsJV], that it increases with the increases in silieide layer 

thicknesses. But electric resistance and piercing strain are to a considerable extent 

affected by phase cimposition of the layer, porosity and degree of being separated 

from the motel base. An increase in the content of silicon in tha layer, aa a rula, 

leads to a sharp ris# in piercing stress, Hercing stress at identical thickness of 

eiUcida layer for various metals is also different (table). 

As is evident frem the mentioned data.piercing stress rises at a redaction in the 

degree of defectiveness of unfilled d-eub levels of atoms of transient metals. 

Considering the prédominant formation^ ''during silicon saturation of TÍ3L, 

Mo^aij and ?ea phases, we have determined the diffusion coefficients by the method, 

described in(lO] , and the values of activation onargy, listed in table,The temperature 

dependence graph of the diffusion coefficients are presented in drawing. 
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I.KST i \r or TOT 

It Is evident fren the results of this in 

Testigatio&fthst during diffusion saturate on 

of transient oetals with silicon are for* 

ned silicide coo tings,whereby disilieide 

phases are not always predeninant in the 

layers, in spite of the faot,as shown hy 

[7],that they may always be fcrmed.lhe Hal 

compounds ferued predoninantly on tita ni ua 

correspond to literature data for 
, 

temperature of formation of this silieide 
I 

I ea coopered with and TLSlg silicides 

! w- ! 
Formations of FeSl and es basic 

I i 
Fig* Tempe rature dependence of diffusion phases in silicide layers on iron no* 

coefficient of silicon in titaniuin,tan 1 
talum,molybdenum and iron* lybdenum, apparently, take place in acccB- 

I I 
dance with the known law of conformity between the heat of formation (by l-g-eton) 

» 

and melting pointajof these ccopounds^lifj * 

In the Fe*3L system to the FeSd compound corresponds a maxima revealed in the 

liquidus curve and tha melting point exceeds the melting point of other iron/silicon 

compounds. The higher heat of formation of this phase is due to their predominant 

content in the composition of silicide coatings on iron* 

Analogous phenomena are observed during tha formation of 

Tha previously made statement on the effect of purely electron factors on the 

diffusion of metalloids in metalsjjj has been confirmed in this report, : 
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Footnotes to tabla on pega lu 

1 Ratios 1¾ express appraximtelj the degree of inccqpletaness at d-lerels of 
ateos of transient natals t N-oain quantua number, n-nunber of electrons on the in 
ccopíete d-lorel, 

2 Herein^ stress for coatings of identical thickness« 
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