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ANNOTATION 

 

In the given degree work one of acute problems for today in ferrous 

metallurgy is considered. 

In the given work the technology on which with rather minimum quantities of 

expenses it is possible to receive  a chromic steel is offered. 

In the work attention is given sections: a labour safety and environment. The 

special attention is given by a question of safety precautions, industrial sanitary, 

clearing and neutralisation of industrial emissions and drains. 
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2 я ы  і  

 

2.1 Ш ы  ы  і, я - ы  і і  
ы   ы  ы 

 

 . 
2.1  – Ш  ң   

ң 
 

                   , % 

Fe FeO SiO2 Mn Al2O3 CaO MgO Cr2O3 MnO2 S P 

 
-

 

 

66,6 18,2 3,65 0,18 0,95 0,87 0,46 ─ 0,285 0,02 0,019 

 
 

─ 15,2 5,0 ─ 12,6 0,44 12,0 52,0 ─ 0,02 0,015 

 

Ш ң   30 %  , 70 %   . 
       : 

 

=0,7· (1) +0,3· (2) 

 

2.2  – Ш  ң    
Fe FeO Mn MnO2 S P SiO2 Al2O3 CaO MgO Cr2O3 S P 

46,62 17,3 0,126 0,2 0,02 0,018 4,06 4,45 0,74 3,92 15,6 0,02 0,018 

 

Fe, Mn, V –  ң  : 
 

Fe2O3=1,4285(Fe-0,777FeO)=1,4285(66,6-0,777·18,2)=1,4285·(66,6-

14,141)=74,938 % 

MnO2=1,5818(Mn-0,7746MnO)=1,5818(0,18-0,7746·0,28)=0,285 % 

 

Ш  - ,     
 ң  : Fe2O3→Fe3O4→FeO; 

MnO2→Mn2O3→Mn3O4→MnO;  
 ң  2     

    .   2  
  ң    ң 

 . -     
 ң   ң      

. ,  ηFe=0,999 %;  ηMn=0,80 %;  
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ηV=0,90.    ң    
 ң       . 

  ң   ң  
   ң    

 0,18-0,3 %   .  
 

Ш ң   ң   

і  я ғ  . ң   ң   
ң    ң  .  

 Fe=66,6 %    FeO=18,2 %   
   Fe2O3  FeO-   ң 

  .  
 

Fe( )=Fe-0,777FeO=66,6-0,777·18,2=52,46 % 

 

      ң  
   : 

 

Fe2O3→Fe3O4; ΔΟ'1=10-2·0,4285·Fe( )·0,111=0,0476·10-2·52,46=0,025 
/   

Fe3O4→FeO; · ΔΟ'2=10-2·0,4285·Fe( )·0,222=0,0951·10-2·52,46=0,0498 
/   

 

  FeO    ң    
ң     ,  

 

FeO→Fe; ΔΟ'3=10-2·ηFe·(0,4285·0,667Fe( )+0,222FeO)=  
=10-2·0,999(0,2858·52,46+0,222·18,2)=10-2·0,999(14,99+4,0404)= 

=0,190 /   

 

     ң  

 

ΔΟ'Fe=ΔΟ'1+ΔΟ'2+ΔΟ'3=0,025+0,0498+0,190=0,2648 /   

 

Х  я ғ  .     Cr2O3 

 .   ң   Ωv=0 ң 
.   

 

Cr2O3→Cr3O4; ΔO'Cr1=0,111·0,461·0,6842·Cr2O3=0,0182 /   

Cr2O3→CrO; ΔO'Cr2=0,0364 /   

CrO→Cr (      μCr=0,85)    

ΔOCr3=0,093 / ·  
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  Δ Cr=0,1476 / · . 
К  я ғ  . 1   ң  l =0,6 

ң   ң   [Si]=0,2 %    
. 

      ң  

ΔΟ'Si=[Si]·10-2·l ·1,1428=10
-2·0,2·1·1,1428=0,0013 /   

Ш     ң  

ΔΟ' =0,2223+0,0007+0,1476+0,0013=0,3719 /   

 

 і і ың шығы ы  ық . 2  - ң 
 ң      

, ң      ң 
 ң  . ң   1100 º , 

   - 1300-1400 º    . 
   ң   100-1100 º   

   ,  ң  
 .  ң   

 ,      2  - ң  
.  

 

2.3  – 2  - ң  

 

ң     ң  

 

1100 º   ң     
  

Fe2O3→Fe3O4; γ01=190/(190+5)=0,974; γ02=5/(190+5)=0,026. 

Fe3O4→FeO; γ02=110/(110+45)=0,7096; γ02=0,2904 

Fe2O3→Fe3O4; γ01=50/(50+75)=0,40; γ02=0,60 

  

ң 
 
 

, 
0

 

900 1000 1100 1200 

2  2  2  2  

Fe2O3 Fe3O4 70 30 85 15 95 5 100 0 

Fe3O4 Fe 45 55 50 50 55 45 60 40 

FeO Fe 18 82 22 78 25 75 30 70 

Cr2O3→Cr3O4 - 8 92 10 90 12 88 14 

Cr2O4→CrO - 6 94 8 92 10 90 12 

CrO→Cr - 3 97 5 95 7 93 9 
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g' ,Fe=0,75·ΣΔΟ'i(1-0,5γ01,i)=0,75[ΔΟ'1(1-0,5·0,974)+ΔΟ'2(1-0,5·0,7096)+ 
+ΔΟ'3(1-0,5·0,4)]=0,75[0,0194·0,513+0,0389·0,6452+0,1640·0,80]= 

=0,75[0,00995+0,02509+0,1312]=0,1247 /   

 

    
 g'C,Cr=0,75[0,0182(1-0,5·0,4)+0,1294(1-0,5·0,4)+0,093(1-    

0,5·0)]=0,75[0,0182·0,8+0,1294·0,8+0,093·1]=0,75(0,01456+0,10352+0,093)=0,15

831 

   

 

g' ,Si=0,75ΔO'Si=0,75·0,0012=0,0009 /   

 

- ң   

 g' =g' ,Fe+g' ,Mn+g' ,V+g' ,Si=0,1247+0,0005+0,1583+0,0009=0,28441 /  
 

ң    95 %  

 

ң   -  ң  
. 

g' =g'C/10
-2

=0,28441/0,95=0,3548 /   

 

ың шығы ы  ық .    Fe, Mn, V, Si. 
     ң ( )  . 

  ң      
. 

em=1-(ΔO +g'l)+10
-2· , /  -    

l =1-0,2243-0,0351=0,7406 /   

 ң     ,     
   1  -   . 
      . 

    . 
 ң     : SiO2, 

Al2O3, CaO, MgO    P, S, MnO,Cr2O3  . 
 

l'' =10
-2

(SiO2-187,5·ΔΟ'Si+Al2O3+CaO+MgO+0,2·1,29Mn+ 

+0,95S+0,65P+0,001·1,28Fe)=10-2
(6,58-1,875·0,0013+4,156+ 

+1,546+4,434+0,2·1,29·0,256+0,1·1,78·0,163+0,95·0,045+0,65·0,036+0,001· 
·1,28·57,45)=10-2(16,47+0,066+0,029+0,043+0,023+0,073)=0,167 /   

 

Ш ң    .  ң  : 
 

l'' =0,7406-0,1670=0,5724 /   
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 –  ң ң    ң  
: 

Δl'' =10
-2·Fe ·ηFe·g =10

-2·1,24·0,999·0,3548=0,0043 

Δl'' =10
-2·A·g  –1,4285·Δl'' =0,0194-0,0025=0,0169 /   

 

  ң  

 

l' =l'' +Δl'' =0,5724+0,0043=0,5767 /   

 

Ш ң  

l' =l'' +Δl'' =0,167+0,0169=0,1839 /   

 

Ш     . 
Ш ң  ң  

 

P=1/ l' =1/0,5767=1,7340 /   

 

 –  ң  

=0,3548/0,5767=0,6152 /   

 

Ш ң  

 

Δl = l' /l' =0,1839/0,5767=0,318 /  

 

ң   

 

V =1,866·10-2· · =1,866·10
-2·85·0,6152=0,975 

3/   

 

ң       
 . 

 

υCO2 = 0,7Σg0,I ∙ γ01.i = 0.7 ∙ PΣΔOi ∙ γ01.i = 0,7 ∙  1,7340[ 0,0194 ∙ 0,974 +0,0389 ∙ 
0,7096 + 0,1640∙0,40 +0,000261  ∙  1,0 + 0,000087 ∙  0,888 + 0,000174  ∙ 0,57 + 
0,000923 ∙  0,0 + 0,0182 ∙ 0,7096 + 0,0364 ∙ 0,4  + 0,093 ∙ 0,0] = 1,213 (0,018895 + 

0,027603 + 0,0656 + 0,000261 + 0,000017 + 0,000077 + 0,000099 + 0,00010) = 

1,213 ∙ 0,112552 = 0,1365 
3
 ∕   

 

υCO = 1,4 ∙ P(0,0194 ∙ 0,026 + 0,0389 ∙ 0,2904 + 0,1640 ∙ 0,6 + 0,000261 ∙ 0,0 + 
0,000087 ∙ 0,112 + 0,000174 ∙ 0,43 + 0,000923 ∙ 1,0 + 0,0182 ∙ 0,2904 + 0,0364 ∙ 0,6 
+ 0,093 ∙ 1,0 + 0,0013 ∙ 1,0) = 1,4 ∙ 1,7340(0,0005 +0,011296 + 0,0984 + 0,0000097 

+0,000074 + 0,000923 + 0,005285 + 0,02184 + 0,093 + 0,0013) = 2,4276 ∙ 
0,2326277 = 0,5647 

3
 ∕   
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2    V    .  

υCO2  + υCO = 0,1365 + 0,5647 = 0,7012 
3
 ∕   

 RO2≈CO2   .    

υL CO2  = P ∙
44

4,22 ∙ g/
L = 

44

4,22 ∙ 0,035 ∙ 1,7340 = 0,0308 
3
 ∕   

ң   

V
/
r = 0,7012 + 0,0308 =0,732 

3
 ∕   

 

ң , % 

 

CO2 = (0,1365 + 0,0308) ∙ 100 ∕  V/
r = 16,73 ∕  0,7323 =22,85 

CO =0,5647 ∙ 0,5647 ∙ 100 ∕  0,732 = 43,56 

 

ң   

 

γ/
r = 

4,22

10 2

 (44∙CO2 + 28∙ CO) = 4,22

10 2

(44 ∙ 22,85 + 28 ∙ 43,56) = 0,993  ∕ 3
 

ң   

Gr = V
/
r ∙ γ/

r = 0,732 ∙ 0,993 = 0,726  ∕   

 ,    ,  
     ң    . 

        .  
   , ң     

ң    .   ң  
 ң   ң    

ң, ң      . 
 

қы  і ің ық ы 

  : 
)   

)  ң    . 
Ш    ң    
ң   ң     

ң. 
   ң  t =250 °C 
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CO2   ң     
  : 2=1,825; cCO=1,3311 / 3· . 

ң   

qr = 10
-2

 ∙ V/
r ∙ t  ∙ (CCO2 ∙CO2 + CCO ∙ CO) =10-2

 ∙ 0,4436 ∙ 250 ∙ (1,825 ∙ 37,96 + 
1,311 ∙ 62,04) = 1,109(69,277 + 81,333) = 167  ∕  

t =1100 °C; =0,965    ң  
 

q  = 
l

l
 ∙ c  ∙ t  = 

5767,0

7046,0
 ∙ 0,965 ∙ 1100 = 1297  ∕   

   ң  

Q  = qr +q  = 180 + 1650 = 1478  ∕   

       

Q  = [(377 + c  ∙ Δt ) l  + 326 + Δt] =[(377 + 1,34 ∙150) ∙ 0,320 + 326 + 0,76 ∙ 
150] = [185 + 440] = 625  ∕   

     

 

Q  = ∆O(1)=0,4285∙0,111∙52,45∙10-2
=0,0249  ∕   

∆O(2)0,4285∙0,222∙52,45∙10-2
=0,0498 

∆O(3)=0,4285∙0,667∙52,45∙10-2
=0,1904 

P=1,7340 

∆O1=1,7340∙0,0249=0,043 

∆O2=1,7340∙0,0498=0,086 

∆O3=1,7340∙0,1904=0,3301 

Q  1=0,8∙0,043∙1436=49,398 

         0,2∙0,043∙6882=59,185 

Q  2=0,5∙0,086∙6775=291,325 

         0,5∙0,086∙12150=522,450 

Q  3=0,2∙0,3301∙4550=300,391 

         0,8∙0,3301∙9925=2621 

Q =3640 

 

    

Q∑ = Q  +Q  + Q  = 1478 +625 +3640 =5743  ∕   

ң    ,    
  ң   
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Q  = Qk – 10
-2

 ∙ A[c3 ∙ t + 10-2
 ∙ B ∙ SiO2( )(c  ∙ t + q )] = 9800 – 10

-2
 ∙ 13,0 

[1,34 ∙ 1600 +10-2
 ∙ 1,2 ∙ 52(1,35 ∙ 1600 + 2046)] = 9800 – 0,13[2144 + 0,624 ∙ 

4206] = 9800 – 620 = 9180  ∕  ,  

 Q  –    ң ң  ; 
 – ң  , / · ; 
 – ң , (1,2) 

t – ң , ° ; 
 – ң , / · ; 

q  – ң  , /  . 
 1      ң  

 

  56,3
025,021,02536,0

85,0

)2(536,0

10

0

2















r
 

3/  

 r0, φ –    ң  . 

   ң  ң   
 . 

ң  

qi=c ·t =1,46·800=1168 / 3
  

ң   - ң  
 

47,0
12050

5743

116856,3918086,0

5743






 

эT iQ

Q
K


 /   

    0,49     ң 
 0,2604  ң  

 

gi=10
-2·A·(0,47-0,2604)=0,19  

 SiO2=52 %  CaO=2,23 %. 

ң ң  ң    ң 
  ң   

 

   











46,12,154

23,2522,123,0546,158,62,17340,1)()(

2

32332 pp

SiOCaO

CaOSiOBgCaOSiO

318,0
25,52

17,6019,035,67340,1



   

 - ң   ң     
ң   
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Δl =10
-2· ·0,47+0,58·0,318=0,245 /   

 

 ң   

 

l =0,320+0,245=0,565 /   

 

ң      ң  

 

υ = ·υ (1+r0+φ)=0,463·3,56(1+0,21+0,025)=2,035 3/   

 

υ = ·υ (2r0+φ)=0,463·3,56(2·0,21+0,025)=0,733 3/   
υH2= ·υ ·φ=0,463·3,56·0,025=0,042 3/   
υN= ·υ (1-r0-φ)=0,463·3,56(1-0,21-0,025)=1,26 3/   
 

ң  ң  2- ң   
 

067,0318,02138,042,0
44

4.22
2 CO 3/   

ң    
 

υ =υ +υ 2=2,035+0,067=2,102 
3/   

 

ң  

=0,733·100/2,102=34,87 

2=0,042·100/2,102=1,99 

N2=1,26·100/2,102=58,94 

2=0,067·100/2,102=3,18 

                                    

ң   

      


25,34499,1291,5985,3428
4,22

10
44228

4,22

10 2

222

2

COHN

  25,11472653
4,22

10
 / 3 

 

  –  ң  

 

g =2,1032·1,25=2,6290 /   

 

ң  

 

g =3,56·1,29·0,463=2,126 /   
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2.4  –   

Ш   , /  
 

  , /  
 

Ш ң  
 

1,7340  l  1,000 

 –  0,2604 Ш  l  0,5723 

 –  0,470   –  2,6077 

  2,1260   –  0,6750 

  0,3180 Ш ң  0,0406 

  4,9084   4,8956 

 

  0,295%    1,5% 

 

  ң   Ш 15  ң 
   . 

 

2.5  –   ң   

[ ] [Mn] [Si] [Cr] [S] [P] 

1,05 0,40 0,47 1,57 0,03 0,03 

 

2.6  – Ш 15  ң  , % 

 Mn Si Cr S P Ni Cu 

  

0,95-1,05 0,20-0,40 0,17-0,37 1,30-1,65 0,020 0,027 0,30 0,25 

 

1   ,    
ң  ң   

 
 

  ң  
 

 

 
 

 

 

  / ·  10,0 100,0  
 

 
 

/  0,05 0,4  
 

  /  320 2600,0  

 ң 
 

/  0,003 0,015  

  
 

3/  750,0 4000,0  
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3   

 

  ң  -ң  ң    
: 

1) "   ң   ң " 28.02.2004 ; 
2) "        ң " 

03.04.2002  №314-11 ; 
3) "    ң" 22.11.1996 ; 
4) " -  ң   ң" 10.12.1999  №493-І  ң   

ң (    ң        06.12.2001  №260-11; 

25.09.2003  № 484-ІІ ). 
 

 

3.1 і і і  ы  

 

  ң  -    
    ң «  ң» 

№13  . 
-    ; 
-      -      

  , , ,  
     ; 

-     (  , pH – 

,   ,  ); 
-   ң    ң    
 ң        
. 

      : 
-  ; 
-    (     

,  ); 
-     ; 
-   ң ; 
-   , ; 
-      ; 
-   ң . 

ң         
ң   .    

 :  ң    
 ; , ,  ң 

   . .     
  .  
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     –   
       

. 
 

 

 3.2 і і і  я 

 

       
: 

-  ң  ң    
ң     ; 

-     ң   
ң     ; 

-  ң  ; 
-  ң  ; 
-  ң    ; 
-    . 
 

 

3.2.1 Э  і і і і  ы   

 

   ң      
      (  , ң 

, ).        
     . 

     
       

  .   
        

.   , , ң, 
ң  . . ң     -

  . ң, ң, 
 ң     . -

     . 
       . 

        
ң       .  
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3.2.2  

 

       . 
     ,    , 

     . 
 ң    ң    

ң  ң   .  
   ң        21 

0     43 %.  ң  
0,09 / . 

  I -  ң     , 
         

  .  ң   І   
  120 /   (4.1 )  

 

 

3.3  і і і і 
 

    :   
   ,  , 

 ң ,   , 
ң . 

 ң     - 

    .  
       . -

–    ң, ң  
    ң ,  ң  

,    .  
   ,   

 ң   ,     
 ,      

.   
       .  

     .    
   . ң   -

     .    
. 

          
ң  ң  .   

  ,     ң   
.   ң    . 
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   ң , ң  
  .  ң   ,  

  . 
   ң     

ң  .     ,  
      . 

        
,      , , 

  ,     . 
    -   
 ң     ІІ  ІІІ 
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4 і і  – э ы  іш і 
 

ң   3500  .    
 1  ң   700$ 

   : 
380·700=266000 ң . 

   Ш 15   . 
1  ң     167000  

,  : 
 

 =( - )∙Q                                                 (4.1) 

 -  ; 
             C- ң  ; 
             Q-   . 

:  
=(266000-200000)∙ 3500= 231000000 ң  

 

   : 
 

R=  /  ∙100%                                       (4.2) 

 

: 
 

(266000 – 200000) / 200000∙100% ≈33 % 

 

ң -      : 
 

=  /                                                    (4.3) 

 

 -  ң , ң : 
 

= .  + .                                         (4.4) 

 

 .  –  ; 
  .  –  . 
 

 -   :  1,8  
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Ы Ы Ы 

 

       
       ,   

       . 
,     ң 

      ң  
  ң     

-     . 
ң     ,    
     . Ш  

     ң ,  
1,57 % ң      .  , 

     ,   
 .       

   .   ң   
  ң  ң ,  
-   . Ш    

    ,  
      

ң  ң    . 
        

ң  ң   . ―  
 ‖   ,    

     . ң 
    ,    

    . 
  ң  , 

-      
        

 .  
 

 

 

 

 

 

 

 



40 

 

Ы   І І І 

 

1  . .,  . .  .: 
, 1990, 528 .  

2  . .,  . . . .: , 
1989, 456 . 

3  . ., . .   
  .- :  , 1986.-215 . 

4  . .,  . .,  . .   
 . .: , 1986, 424 . 

5 Ш  . .     
   ./ . . Ш . - .: 

, 1972. -287 . - . . 
6  . .       .  

 . . Ш ./ . . . - .- .: , 1979. -80 .. 
7  . .     : 

   .- . ./ . . , . . . - .: 
. , 1970. -327 . - . . 
8  . .      

  .: Ы .3./ . . , . . . -
5-  ., .  . - .: , 1990. - 87 . - ( -  

- ) 
9  . .    .  . 

ң   . - : , 2010. - 150 . 
10  . .    ң . . – : 

.   , 2012- 248 . 
 



Orqer noflo6un

Satbayev University

XponaMeH neripneHreH 6onarrul rirenefi afly

npoqeciH gepfiey '

l-lapn,taHoB HypcynraH

l-ynsaAa (ofitutaHa

2019-05-21 09:00:36

11,0%

9,5%

2S

I 391

61 596

55

K eaueuy CBSASH14IO, HeKOTOpble GnOBa B STOM iqOKyMeHTe COAepxaT

6yxeur u3 .qpyrux anQaeurOe. BOSIVIOXHO' 3To nonb;16a CKpblTb

no3arMGTBOBaHHbtfi rexcr. floxyrvrenr 6um npoBepeH nyTeM

3aMeqeHHR oTl4x 6yxa 5taTHHCKt4M SKBHBaneHTOM. IIoxanytiCra,

ygen1aTe ocO6oe BHHMaHhe sTrM r{aCTfM OTqeTa. Ouu eut4eneHbl

COOTBETCTBCHHO.

${*st m u **T ffi# {} L*ts#"rr*{'{ M *"l H *s"t*:m tr't *

Ht$
Yn n BepcHTerl

HagBaHHe:

Aarop:

KoopgnHarop:

Aara orqera:

Kos$SnqneHr nogo6rn Ne 1: ?

KosSSHqneHr nogo6rn Ne 2: ?

AnuHa Qpa3bt Ann KooQQHqneHra noAo6mn

Ne 2i ?

KonnqecrBo cnoB:

t'lncno 3HaKoB:

Agpeca nponyuleHHble npn npoBepKe:

KonnqecrBo 3aBePueHHHx nPoBePoK: ?



>>

>>

Caurrre,qnHHHbre QparueHTbr, onpegefleHbte, KaK no.qo6xute

floxyurexrbr,coAepxaulxe nogo6xute $parmenrul: Hr

goMauHefi 6asur gaHHbtx

p>

6as ,t1aHHbrx

,QoxymeHTbr,co4epxaque no4o6nt le SparuenTbt: l4s eHeuxnx

>>

HHTepHsTa

floxyueHTbr,corqepxau4ne nogo6xble SparMeHrbt : Vls

n[era nu oTrreTa norqo 6wn

@paruenrut, nafigenxule B AoKyMerrax 6agur AaHHbtx orMeqerbr ttpacilbtM UBeronn.

Oparuenrut, xalgexnure B rHTepHere orMeqexst e seneHHff .

Oparuenrur, nafiAexxure e 6ase AaHHbrx Opngrvecxlx aKToB orMer{eHbt crHrM $onou .

AI{IATNA !

Eepi.rreu AHttnoMAbrK )t$'yu,rcra rqasipri Ke3ae (apa MeraJulyprurAarbl eH Ma]IbI3AbI ueceneniq 6ipi 6apacrurpaau.

liepinreu AururolrAbr( ry\.{L,rcra a3 rrrbrrr,rHrr{erl MeraJuIaHFaH euiuues xpoMAbIK 6olar any rexHoromscbl

YCbIHbUIAABI.

Xyr'rucra MeraJuryprusJrbrKece[reylep xaue serisri KoH.{bIprbIJIapAH rallAay repcedlren.

Xy.uuc6a erl6eKri Kopray rueH KopmamH opragbl Kopray 6enirurrepre, cMeraJIbIK xaHe 3I(oHoMIlKaJIhrI(

6enirrqepre luec 6eniue4i. Ocipece xayinci:4ir rexHHKacLrHa, eruipicrir caul{raplltra, esaipictix arbln,qapAbl

ra3apTyra epeKrrre Ha3ap ayAapbulfaH.

AHHO]'AI_U4.[

B,uauuoft Aunlouuoft pa6ore paccMarpr.rBaerc, oAHa lI3 ocrpbtx npoftteu Ha ceroAHrultufi Aeur n uepnofi

IvIc"TiUUIlprIlII.

R laurtlil pa6o're rtpeiparafl'clt TexHoJrolrrrl, no xcnopoli c orHocI{TeJIbHo MUHHMaJIIHIIM I(oJI[qecrBaM 3arpar

NroxHo rloJryq 11r" BbIcoKoJIel'lIpoBalII ry rc xpoMllcT]' to cTaJIb.

B npoerre BHr{MaHlre yAeJreHo pa3AeJraM: oxpaua rpyAa I,I orcpyxalouefi cpeAbl. Oco6oe BHI{MaHI'Ie yAeJIeHo

BoIIpocoM TexHLIKTiI 6e:onacnocru, IrpoMblrrueunofi cauutap[[, oqucrKu u o6erapexuBaHlr, [poMbluueHHbtx

ru6pclcou u ctoKoB.

ANNOTATION

In the given degree work one of acute problems for today in ferous metallurry is considered.

In the given rvork the technology on which with rather minimum quantities of expenses it is possible to receive

BlrcoxoJrerupoBanuyrc a chromic steel is offered.

In the work attention is given sections: a labour safety and environment. The special attention is given by a

question of saf'ety precautions, industrial sanitary, clearing and neutralisation of industrial emissions and drains.


