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SYNTHESIS AND RESEARCH OF PVD–COATINGS OBTAINED USING 
MULTICOMPONENT SHS-PRESSED CATHODE BASED SYSTEM TI-B-SI 

S.I. Altukhov1, A.N .Asmolov2, V.I. Bogdanovich2, A.A. Ermoshkin1, E.I. Latukhin1   
1 Samara State Technical University  
 244, Molodogvardeyskaya st., Samara, 443100  
2 Samara State Aerospace University 
 34, Moskovskoye Shosse, Samara, 443123 

The results of studies of the properties of PVD-coatings obtained using multicomponent cath-
odes of 40% TiB +40% Ti5Si3 +20% Ti and 30% TiB +50% Ti5Si3 +20% Ti on the "Union" 
and "HHB-6.6" in compared with the base coating TiN. It is shown that the combined proper-
ties of the coatings obtained using multicomponent cathodes on the "HHB-6.6" outperform 
similar coatings obtained at the "Union". 

Keywords: multi-cathodes, tribological properties, coatings. 
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ANALYSIS OF THE WAYS TO  IMPROVE THE  PLATING QUALITY   
 
S.S. Kretov  
Samara State Technical University 
244, Molodogvardeyskaya st., Samara, 443100 

On the basis of practical experience and analysis of the publications the ways to im-
prove the plating quality are given.   

Keywords: electroplating, electrochemical deposition, improve the quality of plating. 
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CONTINUUM MODEL OF ELASTIC PROPERTIES OF ISOTROPIC 
POROUS MATERIALS WITH EMPIRICAL FUNCTIONS OF POROSITY 

A.F. Fedotov  
Samara State Technical University  
244, Molodogvardeyskaya st., Samara, 443100 

The continuum model of isotropic elastic modules of porous materials was considered. This 
model is used as the calculated dependences of the empirical function of porosity for one-
dimensional phenomenological models. According to the results of approximation phenomeno-
logical models which most accurately describe the experimental data for metallic and ceramic 
porous materials were determined. The proposed continuum model allows to calculate the oth-
ers modules of elasticity by using the known dependence between porosity and modulus of 
elasticity.  

Keywords: continuum model, modules of elasticity, porous material, phenomenological model, 
empirical constants.  

                                                   
 Alexander F. Fedotov (Dr. Sci. (Techn.)), Professor.  



92 

 667.63.001.4:006.354 
 

 
 

 

. 1, . 2  
1  
 443100, . , . , 244 
E-mail: yudin@npcsamara.ru  
2  «  « »  
 443022, . , , 3,  
E-mail: office@npcsamara.ru  

 
, -

-
. 

: , , -
, , , , . 

-
 – .  

,  4765-73  51164-98 [1, 2]. 
 

. ,  
,  « » (  1390-003-52534308-

2008),  « » (  139000-012-01297958-01),  « -
» (  1381-012-00154341-02) [3, 4, 5].  

, , . ,  
, -

, . 
, ,  

-
, , -

.  
 « ». -

 3 ,  
 12,28 .  

 3,70–3,82 , -
 12 .  

-
,  

 
.  

-
. 

                                                   
 , . 
 , . 



93 

-
 Ansys [6, 7]. 

:  
–  – 3  (  « »  

); 
– E = 15  (  « » ); 
–   

  2EVy m ;   (1) 

–  –  20; 
–  20ot C ; 112.13 10 aE ; 

37859 /êã ì ; 0.3 ; 
– . 

. 
, . 1. 

 1 

,  
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5,05 0,089 0,008 445,8748 668,8 12,34 
3,94 0,089 0,01 504,6415 757,0 20,91 
3,20 0,089 0,012 559,8306 839,7 30,21 
1,15 0,114 0,006 295,8105 443,7 5,69 
8,46 0,114 0,008 344,6139 516,9 9,66 
6,64 0,114 0,01 388,848 583,3 16,48 
5,43 0,114 0,012 430,0111 645,0 28,04 
22,73 0,159 0,006 210,7324 316,1 5,31 
16,82 0,159 0,008 244,7759 367,2 7,83 
13,28 0,159 0,01 275,3724 413,1 12,63 
10,92 0,159 0,012 303,5972 455,4 21,89 
43,59 0,219 0,006 152,4616 228,7 4,48 
32,38 0,219 0,008 176,7187 265,1 6,30 
25,66 0,219 0,01 198,3966 297,6 8,80 
21,18 0,219 0,012 218,2787 327,4 13,26 
96,88 0,325 0,006 102,5989 153,9 4,15 
72,20 0,325 0,008 118,6843 178,0 5,71 
57,40 0,325 0,01 132,9911 199,5 8,79 
47,53 0,325 0,012 146,0495 219,1 11,41 

167,20 0,426 0,006 78,34134 117,5 2,53 
124,80 0,426 0,008 90,51758 135,8 4,67 
99,36 0,426 0,01 101,3227 152,0 6,26 
82,40 0,426 0,012 111,1622 166,7 8,17 
 

,  
, ,  2,5  30 . -
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 (D), 
 × -

-
,  

-
-
 

 15  
 

 5 ) 

 
 
 

15  ( -
  

5 ) 

 
-
-

,  

-  259 × 8   9 
-  114 × 8   15 
-  159 × 6   15 
-  -90 259 × 8   12 

- -585 325 × 6   15 
- -585 426 × 8   15 
- -585 219 × 8   12 

 73 × 5,5   3 
 73 × 5,5   3 

Major Pack 
MPLAG 14 

73 × 5,5   12 

Major Pack 
MPAG 58 

73 × 5,5   6 

Major Pack 
MPAG 96 

73 × 5,5   9 

Poly-Plex-P 73 × 5,5   3 
  

,  
.  

,  
 

5  ASTM G62.  
,  

 15 ,  73 × 5,5  
 15. 

, -
: 

– , , , -
; 

– ,  
, ,  ( ).  

.  
,  

; 
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APPLICABILITY EVALUATION OF THE METHOD OF DIRECT AND 
INVERSE IMPACT  FOR DETERMINING THE PROPERTIES OF 
INTERNAL ANTI-CORROSION COATINGS PIPELINES 
 
P.E. Yudin1, A.A. Akulinin2  
1 Samara State Technical University 
 244, Molodogvardeyskaya st., Samara, 443100 

2 LTD «Research and Production Center» Samara» 
 letter, 3, Garage passage, Samara, 443022 

The paper compares the methods of direct and reverse impact testing of internal anti-
corrosion coatings of oil and gas pipes and makes a conclusion on the applicability of 
the reverse-impact method  for the quality evaluation of pipes with internal anti-
corrosion coatings. 

Keywords: method of direct impact, method of reverse impact, anti-corrosion coatings, impact 
strength, standard size, pipeline, strength calculation. 
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