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Abstract. Formulation of the problem. The progress of the global automotive industry confronts developers of automotive 

steel task of reducing vehicle weight, reduce its production costs, increase security level during operation of the vehicle. The 

most widely used for this purpose are low alloy steels with conventional hardening mechanisms (grain refinement, precipitation 

hardening and solid solution hardening), as well as promising IF-steels. However, increasing the strength of metal materials 

usually leads to a decrease in their plasticity. Achieving high strength and ductility required for the creation of new advanced 

structural and functional materials, it is one of their basic materials science problems. Presented results of the texture researches 

of steel 01  after severe plastic deformation (SPD) by torsion under hydrostatic pressure (HPT) at the 25 ° C. Conclusion: It is 

found that after hot rolling with the next deformation by HPT method saved texture with components stored texture {100} and 

{111}. It is shown that in the process of deformation has been actively developed mechanisms such as a shift along the grain 

boundaries and crystallographic slip, although its contribution to the formation of the texture is less pronounced. Hardness after 

HPT 2 times higher, modulus of elasticity hardly changes in comparison with the initial state, and the ductility is retained at a 

high level. 

Keywords: IF-steel, Pole Figures (PF), nanoindentation, Young's modulus, severe plastic deformation (SPD), under 

hydrostatic pressure torsion (HPT). 
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 1 

   01 / Chemical composition of IF-steels 

  , % (  ) 

C Mn Si P S Cr Ni Cu Al Ti N2 Ca 

0,003 0,12 0,01 0,005 0,011 0,01 0,01 0,02 0,041 0,07 0,004 0,0003 

 

 2  

    01 /Temperatures and deformation modes of the 

rolling of steel 01  

 1  h0 h1  h1 1 2  h2  h2 2  h   

° C  % ° C  %  % ° C 

1000 970 3,5 1,80 1,70 48,6 730 1,4 0,4 22,2 2,1 60,0 680 

:  -    ; 1  -       
; 2  -       ; h0-   ; h1-  
   ; h2 -     ; Δh1 -     

 ; Δh2 -      ;  h -      
; 1 -       ; 2 -    
   ;  -       ;  -  . 
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    01 / HPT mode of 08  steel 

 ,  D,  S
0
,  N P, /

2

 S
1
,  1 1 4 4 

25 9,0 0,7 5 310 0,3 3,8 44,85 6,0 403,0 
:  –  , S0 -   ; S1 -   ; N -  

; D  -  ; P – ; Ɛ -     (1 – , 4 -  );  
 -   (1  – , 4 -  ). 
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 1 - К          ( )  

 ( )     01 / Figure 1 – The quantitative SPF with texture 

intensity data for central (a) and surface (b) zones of the hot rolled steel 01  
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 2 - К          ( )  
 ( )    01     К / Figure 2 – The 

quantitative SPF with texture intensity data for central (a) and peripheries  (b) zones of the steel 01  after 

deformation by HTP method 
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    01       
  / X-ray diffraction analysis data of 01  steel after rolling and HTP 

d,  
S0, 

 

 

N 

, 

/ 2
 

a, 

A 
L110,  L220,  

L, 

 

M, 

 

/ 2
 

D110, 10
10 

-2
 

D220 

10
10 

-2
 

  2,8661 90,4 69,3 118,1 0,91 6,7 23,4 

15 0,9 3 150 2,8665 105,8 73,9 137,4 0,98 4,93 20,2 

9 0,7 5 300 2,8642 73,1 53,2 95,5 1,26 10,3 39,7 

:  –  , L -  ,  – , D -   

 

  
   d = 15 , N = 3, P = 

150 / 2.     
    ,  

     100  
     01    

= 300 / 2
  N =5.    

01      = 300 / 2
  

  (110)  1,5 ,   (220)  1,7 , 

     
    :  7% 

     150 / 2 
   38% 

 5    300 / 2
.
 
  

     
    

( . 3, )    ( . 3, )   
     01 . 

 

   
   

1-  ; 2 –    К  ( ); 3 –    К  ( ) 
 3 -     ( )    ( )   

    01     К / 1 – hot rolled state, 2 – 

after rolling and HPT (center), 3 - after rolling and HPT (peripheries), Figure 3 – Experimental curves of the 

hardness (a) and Young modulus (b) independents from the indenter displacement into the surface of the 01  
after deformation by HPT method  
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    щ    К  (N=5)/ 1 – center of the sample, 2 – 

middle of the sample radius, 3 – peripheries; a- calculation by formula (1), b – calculation by formula (2), Figure 4 

- The calculated values of the characteristics of plasticity for steel 01  after hot rolling with the next deformation 

by HPT method (N=5) along the sample radius 
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