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Fig. 1. Microstructure of the GSPh-materials  
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Fig. 2. Dynamics of B4C—nonstoichiometry as a function 
from T (K) and contents of it (6 ( ), 10 ( ) and 15% ( )) 
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* 

T a b l e  1. Thermo-activation changes of the atomic 
characteristics for iron phases* 

, - 
, 

- 
, 

10-30 3

1-Fe ( )  1673 0,7 11,09 

2-Fe ( ) 1673—1183 2,8 12,06 

-Fe  ( ) 1183—1043 0 10,80 

-Fe ( )  1043 2,2 11,70 

                                                
* . 1 μ  (δ- ) →  
(γ1- ) → (γ2- ) → (ε- ) → (α- ) 
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  2. -

 (Superprobe-733) 
T a b l e  2. Part of quality microanalyser contents Fe-particle 
(Superprobe-733) 

EL WL CNT INTENS. EL WL CNT INTENS. 

Y 6,05 169 ********** I 3,15 28 ********* 

Re 6,73 188 ********** Te 3,29 30 *******+ 

Si 7,13 209 ********** Sb 3,44 21 ******* 

Lu 7,84 86 ********** Sn 3,60 20 ******* 

Yb 8,15 91 ********** K 3,74 21 ******+ 

Al 8,34 77 ********** In 3,77 17 ******* 
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 1. -             
dEn / dR  [ . . .]- -  F                 

 1   94Pu

S c h e m e  1. Parameters of electronical-chemical influence dEn / dR on        
[t. s. d.]-quadrants for Fe as a metal-soluble  and 1 —94Pu as admixtures 

  , 
  [–  (+)],  [+  (–)] 

 (  1). ,  [ . . .] 
, , 

-
. 

 [+    (+)]    [–   (–)] 
-

, 
,   

[+  (+)] 

[–  (–)] [+  (–)] 

[–  (+)] 

(Bi: 0,041), (Zn: 0,137), 
(Sn: 0,153), (Po: 0,153), 
(Sb: 0,297), (Si: 0,315),  
(Te: 0,532), (H: 0,589),  
(Ga: 0,593), (J: 0,648), 
(Gd: 0,697), (Y: 0,846),  
(Ge: 0,925)  

(P: 1,481), (As: 1,530), 
(Se: 1,554), (S: 1,635), 
(Br: 1,635)  

(Cl: 2,094),  
(N: 3,577), (F: 3,786), 
(O: 8,207), 
(Cu: 47,335)

(Pb: 0,149), (In: 0,299), (Tl: 0,354), 
(Cs: 0,416), (Rb: 0,4619), (Hg: 0,475), 
(Cd: 0,490), (Ra: 0,513), (K: 0,519), 
(Ba: 0,543), (Sr: 0,578)  

(Eu: 0,641), (Ca: 0,668), (Yb: 0,682),  
(Na: 0,77213), (Th: 0,792), (Ce: 0,795),  
(Pr: 0,805), (La: 0,808), (Nd: 0,815),  
(Tb: 0,829), (Pm: 0,833), (Sm: 0,841),  
(Dy: 0,846), (Lu: 0,850), (Al: 0,855),  
(Ho: 0,859), (Er: 0,860), (Ir: 0,870),  
(Tm: 0,884), (Sc: 0,942), (Mg: 0,983) 

(Zr: 1,004), (Ag: 1,018), (Hf: 1,05), 
(Au: 1,034), (Os: 1,229), (U: 1,229), 
(Ta: 1,241), (Pu: 1,324), (Ti: 1,350), 
(W: 1,405), (Re: 1,408), (Pt: 1,411), 
(Nb: 1,648), (Mn: 1,811), (Li: 1,819) 
(V: 2,096), (Mo: 2,105), (Rh: 2,180), 
(Pd: 2,289), (Tc: 2,563), (Ru: 2,743) 
(Cr: 8,602)

(Co: 1,844), 
(B: 2,044), (Ni: 2,783), 
(C: 5,692)

(Be: 0,887)
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 2. -
dEn/dR - , 

  [ . . .]- -

S c h e m e  2. Parameters of electronical-chemical influence dEn / dR on    
[t. s. d.]-quadrants for boron as the admixture to other  elements-solubles  

    

, 
 “ “. 

    -
 [ . . .]  PLK = 

= d /dS
: , 
. , -

, — 
.   

(   ) ; 
 ( ) 

- .  
, , , 

[–  (–)] [+  (–)] 

(P: 0,0189), (Te: 0,077), (Ge: 0,083), (Sb: 0,378),   
(Po: 0,429), (Ga: 0,519), (Sn: 0,5995), (Bi: 0,605),   
(Si: 0,703),  (Pb: 0,921) 
(In: 1,172), (Zn: 1,237), (Tl: 1,244), (Cu: 1,412),   
(Hg: 1,429), (Cd: 1,452), (Ni: 1,713), (Al: 1,834),  
(Ir: 1,864), (Co: 1,967), (Ag: 1,992)  
(Au: 2,005), (Os: 2,041), (Fe: 2,044), (Mn: 2,1),   
(Re: 2,184), (Ra: 2,203), (Th: 2,27), (Pt: 2,214),   
(Yb: 2,236), (Mg: 2,239), (Sc: 2,255), (Sr: 2,26),   
(Ba: 2,256), (Ca: 2,267), (W: 2,273), (Lu: 2,276),   
(Rb: 2,278), (Zr: 2,28), (Ta: 2,285)  
(Hf: 2,308), (Eu: 2,308), (Tb: 2,346), (Ce: 2,349),   
(Er: 2,361) (Dy: 2,368), (Cs: 2,372), (La: 2,38),   
(Ti: 2,383), (Ho: 2,384), (Pr: 2,389), (Tm: 2,391),   
(K: 2,403), (Nd: 2,403), (Pm: 2,427), (Sm: 2,439),   
(V: 2,458), (Rh: 2,482), (U: 2,501), (Cr: 2,507), (Na: 2,5), 
(Pa: 2,519), (Pu: 2,584), (Ac: 2,626), (Np: 2,68),   
(Ru: 2,71), (Pd: 2,795),  
(Nb: 2,809), (Tc: 2,857), (Mo: 2,869), (Li: 3,935),   
(Be: 31,788) 

(H: 0,035),  
(J: 0,146),  
(Y: 0,166)  

(As: 0,206),   
(S: 0,461),   
(Se: 0,480)  

(Gd: 0,49),    
(Br: 0,64),    
(Cl: 0,762) 

(N: 1,089),  
(F: 1,318),  
(O: 1,745) 

(C: 4,321) 

[+  (+)] [–  (+)] 
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  3. -

T a b l e  3. Parameters for determination of a substitution micro-
mechanism for the iron admixtures  

→
( ) 

ΔR/R,
% dEn/dR →

( ) ΔR/R, % dEn/dR

→(V) –13,9 –5,184(–) V→(Fe) +5,5 +2,096(+) 

→(Cr) – 9,8 –6,261(–) r→(Fe) +0,6 +8,602(+) 

→(Mn) –10,4 –5,398(–) Mn→(Fe) +1,3 +1,811(+) 

→(Fe) – 9,2 –5,692(–) Nb→(Fe) +15,2 +1,648(+) 

 3. PLK  [ . . .]-

S c h e m e  3.  The local cohesion parameters  PLK  on  [t. s. d.]-quadrants 
for boron as admixture into of other elements-solubles

          

[–  (+)] [+  (+)] 

[+  (–)] [–  (–)] 

(Au: 0,0595), (Nb: 0,0986), (V: 0,238), (Np: 0,475),   
(Hf: 0,810), (Sn: 0,813), (Cu: 0,839), (Ti: 0,892), Ag: 0,99) 

(U: 1,085), (Zr: 1,087), (Pa: 1,148), (Th: 1,267), (Al: 1,37)  

(Pb: 1,416), (Cs: 1,424), (Si: 1,437), (Gd: 1,438), (Tb: 1,438), 
(Er: 1,446), (Ho: 1,454), (Lu: 1,458), (Ra: 1,457), (Y: 1,461), 
(Rb: 1,464), (Tm: 1,469)  

(Sr: 1,502), (Ba: 1,506), (Sc: 1,508), (Ac: 1,515), (K: 1,52),   
(Sm: 1,525), (In: 1,536), (Ca: 1,553), (Eu: 1,553), (Ce: 1,559),   
(Pm: 1,581), (Yb: 1,592), (Nd: 1,597)  

(Pr: 1,613), (B : 1,615), (Cd: 1,621), (Mg: 1,627), (La: 1,63),  
(Po: 1,647), (Ge: 1,674), (Tl: 1,687), (Zn: 1,6995)  

(Na: 1,708), (Hg: 1,714), (Bi: 1,746), (Sb: 1,777),   (Ga: 1,966) 

(Li: 2,01), (Te: 2,04), (As: 2,195), (Dy: 2,23), (Mn: 2,33)  

(Se: 3,006), (P: 3,333), (S: 4,44) 

(C: 14,492) 

(Pd: 0,03979) 

(Pu: 0,111),  
(Cr: 0,156),  
(Ni: 0,185),  
(Co: 0,219),  
(Ta: 0,287) 

(Rh: 1,320),  
(Mo: 1,361),  
(Pt: 1,364),  
(Tc: 1,632)

(W: 2,009),  
(Ru: 2,084),  
(Re: 2,674) 

(Os: 3,303),  
(Ir: 3,920)  
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Bagljuk G. A., Grishchishyna L. N., Pjatachuk S. G.

Application of the local cohesion parameters for interpretation of a 
material science effects  into powder materials 

This paper dealt with of application of the boron local cohesion parameters 
(PLC) for iron powder materials with the solid-phase dopants B4C. The PLC  
were calculated by EPI QTAIS-approach and they may be to interpretation of 
material science effects into a GSPh-materials. 
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