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PAPER 

 

In this work technological process of production of the case of an 

intermediate reducer of the back bridge   of the T-4 tractor is designed. 

In technological part office purpose of the case was analysed, the analysis 

of technological effectiveness and technical requirements, a choice of a way of 

receiving preparation, calculation and a choice of allowances for machining, 

calculation and a choice of the modes of cutting, rationing of technological 

processing of the case is made, the necessary quantity of processing equipment is 

defined 

In design part the special tightening adaptation for installation of 

preparation on the universal horizontally boring machine 2M614 on operation of 

boring of a landing opening with a horizontal axis was designed. 

The special control adaptation for control of a beating of surfaces , by  

and M concerning an axis of a landing opening is designed . 

In economic part calculation of expediency of introduction of machines 

with ChPU in production was made. Calculation of cost of OPF, payroll 

calculation of workers and calculation of cost of production of a cover for the 

designed and basic options is carried out. 

In graphic part works were performed the drawing of a cover combined 

with preparation, cards of technological processing of a cover by the designed and 

basic options, drawings of tightening and control adaptations. The main technical 

and economic indicators are taken out. 
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     20  1412-85.  
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      (1.1, 1.2) [11]. 

 

 1.1 –    20 (  1412-85), % 

 
 

 

 

Si 

 

Mn 

  

  

 S 

  

3,5-3,7 2-2,4 0,5-0,8 0,2 0,15 

 

   20 

1       σ  = 120 ; 
2         = 397 ;     
3         = 500 ; 
4    = 1 % 

5   190. 
 

 1.2 –   20 

 
 

, / 3 

 
 

, % 
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 t  20  
200 ,  

 
 
  

α, 1/  

-

 
 20  

λ, /   

7,2
 

1,0 700-1100 460 11·10-6 
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m
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 m  -   ,  
m  -  . 
km =23/27,3= 0,84 

 . 
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К
К

К                                                                                   (1.2) 

 

 k   -   ,  
k  -   . 
k  =49/68= 0,72 

 . 
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К
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 k  -   ,  
k  -   . 
k  =14/16=0,88 

 . 
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k  =54/68= 0,79 
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4010-97,    –      886-97. 
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   3266-91.   –   

   1672-90. 

    (  1.1)   . 
 

 

 
 

 1.1  –   

 

 

05  

     4   5. 

1   1 . 
     1   7. 

2   4 . 
3  . 

     4   5. 

4   1 . 
 -  6 13,  – ; 

  –    9473-90 400, 160, 6.  



10  

     4   5. 

1  8  3   2  3 12,5
+0,43

 

. 

2  2  2 . 
3  2   . 
4  2  3   13

+0,043
. 

5  10  3 . 
6  2  2 . 
7   2-    20-7 . 

 -  2 55,  –  
  ;   –     

10902-97 12,5, 13, 17, 19;   1672-90 13;  20  
3266-91,  . 

 

15  

     1    3  
 . 

1   6 . 
2   7 . 
3   7 . 
4  . 

    180º. 
5   5 . 
6   5 . 
7  . 

 -  2 615,  – 

;   –    18882-93 6.  

 

20  

     1    3. 

1  4  8  . 
2   4-   8  12-7 . 

 -  2 55,  –  
  ;   –     

10902-97 11;  12  3266-91. 
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     1    3  
 . 

1   9. 

2   9   40. 
3    9  14-7 . 



 -  2 55,  – ; 
  –     10902-97 13, 16; 

 14  3266-91. 
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 1. 

1   4 .  
2   5 . 
3   5 . 
4  . 
5  4  8  . 
6   4-   8  12-7 . 
7   . 

       5  
   4. 

8   1 . 
9   1 . 
10   6 . 
11   7 . 
12   7 . 
13  . 



14  10  3 . 
15  2  2 . 
16  2   . 
17   2-    20-7 . 
18  10  3 . 
19  2  2 . 
20   9. 

21   9   40. 
22    9  14-7 . 

-    Victor Vturn- 200; 

    ; 
 –    18880-93 6,   

 18882-93 6,    10902-97 11, 13, 17, 19, 

 12, 14, 20  3266-91,   25, 40,  
  9473-90 200, 6. 
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 i -   1  ,  

k , k , k , k , k  - ,     , 
 ,  ,        

, 

Q -  ,  



q -   ,  

S  -    . 
  II  ,  27,3    , 

3   . 
 

 1.3 –   

 
  i k  k  k  k  k  Q q S  

  63600 1 1 0,85 1,06 1 27,3 23 2500 

  63600 1 1,02 0,85 1,06 1 28,4 23 2500 

 

S 1 = 1553,64 . 
S 2 = 1646,47        
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 = (S 2 – S 1)N = (1646,47-1553,64)150 = 13924,5                   (1.6) 
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 –    , 18 ;  
Smin –  , 10 .  
Smax = 46 . 

         
           

 ,      

 

00013,0
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046,0 
l

S
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      230  

 = 230·0,00013 = 30 . 
         

     =160 . 1 = 163 . 
к16316030 22
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i
RzZ  

111min
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  Rz  T   700 .  
  Rz =50 . 

      
    ,    

 

 =   =  ·L                                                                                         (1.15) 

 

              Δ  = 1 .  
  l = 460 .    

ρ  = 460 . 
       

         Д6Ж  
1 = 300 .  

       2 = 160 . 
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 Д4Ж.  
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-  -  

1, 4 – 

 

286-0,68 1   

2   

3   

1,25 

 

0,24 

1,5  

2 

0,5 

290
+3 

288,5-2
 

286,5-1 

5 – -

  
154

+0,1
 1   

2   

 2,8·2 

0,2·2 
148-2 

153,6
+0,4 

6 – -

  
160

+1
 1    3·2 154-2

 

7 – -

  
172

+0,1
 1   

2   

2,16·2 

0,14·2 

2,8·2 

0,2·2 
166-2 

171,6
+0,4 

 

1.8    я  

 

      ,  
  ,    ,    

,    . 
       

. 
1   172

+0,1
. 

     –   . 
 . 

    1.4  t = 2,8 . 
      

   ,     . . 
        .   
  12 [14] S = 0,5 / . 

       
  

9,0



Vyxm

V K
StT

C
V                                                                   (1.16) 

  

   v      
 17 Д14] v = 243;  = 0,15;  = 0,4; m = 0,2; 



v -      , 
   ,        

 

v = Я · Я · Я                                                                                (1.17) 

 Я - ,   -  
  ,   1 Д14Ж    =190 -  

Я = 1; 

Я - ,    , 
  5Д14Ж      - Я =0,8;   - Я 

=1; 

Я - ,   ,   6 
[14Ж      6 - Я = 1; 

v = 1·0,8·1 = 0,8 

 –   ,   
  = 60 ; 

0,9 -    . 

V /1389,08,0
5,08,260

243
4,015,02,0




  

     

 

D

V
n /256

17214,3

13810001000 







                                     (1.18) 

 

 – 250 / . 
    

 

nD
V /125

1000

25017214,3

1000









                                            (1.19) 

 

     

 

p
nyx

pz
KVStCP 10                                                                      (1.20) 

 

         22 [14]  

 = 92;  = 1;  = 0,75; n = 0. 

 –  ,    
.              

 

 =  · φ  · γ  · λ  · r                                                                 (1.21) 

 

  –     , 
     = 190   9 [14]   = 1; 



φ  –      ,   = 30 - φ  = 

1,08; 

γ  –    ,   = 0 -  γ  = 1,1; 

 λ  –      ,   = 0 –  

λ  = 1; 

r  –     ,  r = 0,8  –            

r  = 0,9. 

    = 1,07. 

    
z = 10·92·2,8

1·0,50,75·125
0·1,07 = 1640  

     

 

кВVP
N z

e
4,3

601020

1251640

601020






                                          (1.22) 

 

     4,5 ,   
 – 15 . 

 

  . 

    1.4  t = 0,2 . 
        

      
   .   14 [14]  Ra = 2,5   r = 0,8 ,  

S=0,2 / . 
     .  

  (1.16)  

V /2049,0
2,02,060

292
2,015,02,0




  

  (1.18) 

n /377
17214,3

2041000 

  

 – 315 / . 
   (1.19) 

V /200
1000

31517214,3   

  (1.20) 

z  = 10·92·0,21·0,20,75·200
0·1,07 = 60  

  (1.22) 

кВN
e

2,0
601020

20060 


  

 



2   . 

     –   ,  
 400    36.   

 .  
    1.5  t = 1,5 . 

       33 [14]     
    Sz = 0,2 / . 

  –    [14] 

 

Vpuy

z

xm

q

V K
zBStT

DC
V




                                                                      (1.23) 

 

  CV      
 39,    –   40 [14]. 

V =445; q = 0,2; x = 0,15; y = 0,35; u = 0,2; p = 0; m = 0,32;  
  = 180 ;    = 370 .  v = 0,8 (1.17) 

V /1278,0
363702,05,1180

400445
02,035,015,032,0

2,0




  

   (1.18) 

n /101
40014,3

1271000 

  

 – 100  / . 
    (1.19) 

V /125
1000

10040014,3   

  –    

 

wq

uy

Z

x

p

z K
nD

ZBStC
P






10
                                                       (1.24) 

 

        41,  

      –  

 9 [14]  

 =54,5;  = 0,9;  = 0,74; u = 1; q = 1; w = 0;  =1.  

Pz 47721
100400

363702,05,15,5410
01

174,09,0





  

  (1.22) 

кВNe 8,9
601020

1254472





  

     11 ,   
 – 22 . 



 .  
    1.5  t = 0,5 . 

       37 [14]     
    Sz = 0,1 / . 

  (1.23) 

V /2141
363701,05,0180

400445
02,035,015,032,0

2,0




  

   (1.18) 

n /170
40014,3

2141000 

  

 – 160  / . 
    (1.19) 

V /200
1000

16040014,3   

  (1.24) 

Pz 5031
160400

363701,05,05,5410
01

174,09,0





  

  (1.22) 

кВNe 7,1
601020

200503





  

 

        
[12]      1.7.   

  

 1.7 –   

 1.4. 
  

 

t, 

 

S, 

/  

V, 

/  

n, 

/  

Pz, 

H 

Ne, 

 

  1,5 7,2 125 100 4772 9,8 

  0,5 3,6 200 160 503 1,7 

  2,8 0,5 125 250 1640 3,4 

  0,2 0,2 200 315 59 0,2 

 .11 5,5 0,24 16 500 1208 0,3 

 .13 6,5 0,29 20 500 1296 0,4 

 .16 1,5 0,34 25 500 417 0,07 

 .17 8,5 0,36 20 400 1461 0,5 

 .19 9,5 0,37 20 400 1507 0,5 

  12 0,5 1 8 200 670 0,1 

  20 0,5 1,5 12,5 200 830 0,17 

 



1.9      

 

       
 Д13] 

 

 = t  + t  + t  + t  + t                                                                   (1.25) 

 Э  -  ( ) ,   
    ; Э  -  

,   ,    
 ; Э , t  - , ,   

   ; Э  -     
 . 

      
          

    

 = t  + t                                                                                              (1.26) 

 

t , t   Э   ,     . 
  ,      

 . 
       -  

  ,   ,      
     . 

  

   . 
   4  . 

         
 

nzS

L
t

Z
o 
                                                                                          (1.27) 

 

 δ = δ0 + L1 + L2 -  ,    
  δ0,   δ1    δ2;  

Sz –     ;  

z –   ;  
n –    . 
 

1    . 

      400. 

    L  = 460 . 
           

  5 , . . δ1 = L2 = 205 .  
L = 870 .  



 Sz = 0,2 / ; z = 36; Ч = 100 /  (     ). 
    

to 21,1
100362,0

870



  

 

2  .  

       . 
  L = 200+205+205 = 610 .  

Sz = 0,2 / ; z = 36; Ч = 100 / . 

to 85,0
100362,0

610



  

 

3  . 

      160 .  
  L = 185+5+160 = 350 .  

Sz = 0,2 / ; z = 16; Ч = 250 /  

to 44,0
250162,0

350



  

 

4    .  

  . 
  L = 870 . Sz = 0,1 / ; z = 36; n = 160 /  

to 51,1
160361,0

870



  

 

     
t  = 1,21+0,85+0,44+1,51 = 4,01 . 

 

  [15] 

1         (   
) – 1,72 ;  

2     – 0,43 ; 
3       – 0,36; 

4     – 1,42 .  
 

      

t  = 1,02+0,43+0,76+1,42 = 3,63 . 
 

             
 = 4,01+3,63 = 7,64 . 

 

  

 



    Д15] 

 

 t  = 3% T  = 0,03·7,64 = 0,23 ; 
 t  = 1,5%  = 0,015·7,64 = 0,12 ;                                             (1.28) 

 t  = 6%  = 0,06·7,64 = 0,46 . 
  

       
 = 7,64+0,23+0,12+0,46 = 8,45 . 

 

      -

  

 

шкш
n


..

                                                                                     (1.29) 

 

 -       
  . . = 28 ,   – 23 ;   – 18 ; n – 

     – 250 . 

кш 56,845,811,045,8
250

28
  

 

        
     1.8, 1.9. 

 

 1.8 –        
 

 to t   t  t  t   
. . 

n -  

05  

1  
  

2    
3  

 

4  
  

 

1,21 

 

0,85 

0,44 

 

1,51 

3,63 7,64 0,23 0,12 0,46 8,45 0,11 8,56 

10  

1  10 . 
2  2-  . 
3  2-  . 
4  2-  

5  10 . 
6  2-  . 
7  20-7  

 

2,42 

0,48 

0,48 

0,14 

0,6 

0,24 

0,32 

12,54 17,22 0,52 0,26 1,04 19,04 0,07 19,11 

 



  1.8  
 

 to t   t  t  t   
. . 

n -  

15  

1   

2   

3   

4   

5   

6   

 

1,69 

0,36 

0,72 

0,72 

1,43 

0,08 

3,18 8,18 0,25 0,12 0,49 9,04 0,09 9,13 

20  

1  4-  . 
2  12-7  

 

1,32 

0,72 

3,05 5,09 0,15 0,08 0,31 5,63 0,06 5,69 

25  

1  13 

2  

3  14-7  

 

0,74 

0,27 

0,28 

2,16 3,45 0,1 0,05 0,21 3,81 0,06 3,87 

 

 

 1.9 –        

 

 to t   t  t  t   
. . 

n -  

05 -  

1    

2   

3   

4   

5  4-  . 
6  12-7  

7   

   

8   

 

9   

 

10   

11   

12   

13   

14  10 . 
15  2-  . 
16  2-  . 
17  10 . 
18  2-  . 
19  20-7  

20  13 

21  

22  14-7  

 

0,32 

0,72 

1,43 

0,04 

1,32 

0,72 

0,44 

 

1,12  

 

1,42 

 

1,69 

0,36 

0,72 

0,04 

2,42 

0,48 

0,48 

0,6 

0,24 

0,32 

0,74 

0,27 

0,28 

 2,87 18,51 0,13 0,07 0,25 18,96 0,36 19,32 



1.10  В  я 

 

 ,    

  05 –   6 13  -  = 8,59 ; 
  10, 20  25 –   2 55  -  = 28,67 ; 

  15 –   2 615  -  = 9,13 . 

 

       

 

F

Nш
N

03557,0
602015

15067,28

60

max. 






                      (1.30)

 

 

 .max –   , , 
N –    , 150 , 
F  –      , 

2015 . 
 

       

F

Nш
N

024,0
602015

15032,19

60

max. 






 

 

  ,  ,  , 
    (  1.10) [15]. 

 

 1.10 –      
 

  -   
 Victor Vturn- 200 

  ,  

    

   

960 

1000 

Ma    
 , /  

4200 

  ,  15 

Ma    
 , /  

12000 

  ,  22 

 ,  ±0,005 

  Fanuc 31i- 5 

 RS-323 

  LCD 10,4” 

 

 

 

 



 
 

 

 1.2  – -   
  Victor Vturn- 200 

 

 

-    Victor Vturn- 200 

(  1.2)      “VICTOR TAICHUNG” 

( ).  ,     
  40 ,       

 .      
       . 

 

 
 



 

 

 1.3  –  -  

  Victor Vturn- 200 

 

 

Victor Vturn- 200      , 
  ,    , 

   .     
  9  (  1.3). 

 



2 я  

 

2.1   я 

  

     
      ,  

       . 
 

2.1.1        
 

 

       
  –  4-      

 .     , 
     .  

 .  
 

2.1.2      

 

      
 4,        

  .      
 1,   –   5.   

  3   . 

  

 

 
 

 

 2.1 –    

 

z F  



  ,      
  .     , 

  . 
   ,   

,   . 
   (  2.1),   

    .  

 

  0. rFRPz
                                                                (2.1) 

 

 Z –    ,   
  Z = 1208  (  ,      

); 
R –   ,      

   ,  r = 88+7 = 95 ; 
F  –     , ; 

 

F   = Q·k                                                                                                                                        

(2.2) 

 

k  = 0,16 –     ; 

Q –     . 

r –     ,  80   

           
1208·95 = Q·0,16·80, 

Q = 8966 . 

 
2.1.3     

 

      ,   
    = f(Q). 

        
    .  

       8966 .    
,         4483 . 

       [22] 

 

Cd 5,1080/44834,1/                                                   (2.3) 

 

  = 1,4 –      ;  
 –  ,    , ;  



 –        45    
 80 . 

  ,   24. 

 ,       
    . 

 

 = r · ·tg(+)+                                                                              

(2.4) 

 

 r  = 0,45d –   ;  
 -    (  24  = 218);   
 = 1030 -     ;  

  -       

 

22

33

3

1

dD

dD
f
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D  = 1,7d; d  = d; f = 0,16. 

           
            

 = 0,2d·  = 0,2·24·4483 = 21,5                                                        
(2.6) 

 

     ,   
   f    30-50 % ,   .  

       

 

 = 0,25d·  = 0,25·24·4483 = 27                                                      

(2.7) 
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 .      ,    

      – 0,5 . 
     .  

       
,    ,   

  .   , 
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       [4] 

 

=  - · Д( 1· )
 2
+ 2

+ 2
+ 2

+ 2
+ Д( 2 ·А) 2] 0,5

                            

(2.8) 

 

  = 500  –  ;  
 = 1,2 – ,    
      ;  
1 = 0,6 – ,    
       ;  
2 = 0,7 – ,     

  ,  ,   
;  

W –   ;   
  –     ;  
  –   ,    

  ;  
  –     ;  
  –   ,    

  ;  
  –    .  

         
         

 .   -     
       

.     

 

minmax
SS

BA
                                                                             (2.9) 

 

  –   , 100 ;  
 –     , 100 ;  

Smin –  , 125 .  
 = Smax = 325 . 

    = 0, . .    
          

.  

      
     ,    = 0. 

          
 

  = 2·N                                                                                                (2.10) 

  



 2 = 0,002 – ,     
    –  ; 

N –        .    
      ,   
   ,      2084 .                  
  = 0,002·2084 = 4  . 
      -    

    ,   = 20 , 

   А = 120 . 
   = 500-1,2· Д(0,6·125)

2
+4

2
+20

2
+ (0,7·120)

2
]

0,5 
= 500-138  = 362 . 

  ,       
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2.2     я 
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  166-90.    

   868-82. 

     -

 –   .    
       7398-95 
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2.2.1      
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   .    ,  
       

.  
       . 
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.        

   1,      



2.       6 

  5   1  ,    
   .    
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 2.2 –    

 

 

      ,   
     3,  

 4. 
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  –      
  . 

  ,     , 
   8-30%    . 

   50 , , 

     15 . 
         Д4Ж 
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  ∆    –       , 
    .  



        
  –        

  

 

2040

S 
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 S –        

, 0,026 ; 

40 –  ; 20 –   . 

013,0
40

20026,0



  

 ∆   – ,           
(0,001 );   

∆   – ,          (0,002 );   
∆  –     (0,005 ); 

к15014,02005,02002,02001,02013,0  . 

  ,      
         

.  
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 3.1 –    

 

 

 

-

 

-

, 
 

 
 
 

R  

-

 
, 

2
 

 
 

,  

 
, 

 

-

 6 13 

1 11 23 2,6 2,3 1037000 1037000 

-

 2 55 

1 5,5 26  2,7 1,5 952000 952000 

-

 2 615 

1 4,5 21 4,4 2,6 1508000 1508000 

 3 21 70 54  3497000 
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  (  3.2). 
 

 3.2 –     

 

 

 

-

 

-
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R  

-

 
, 

2
 

 
 

,  
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-  
 

 Victor  

Vturn- 200 

1 52 46 5,5 3,4 3482500 3482500 
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 П –      ; 
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  . . 
     3    

  21,5 
2
.  

S  = 21,52,5= 54 
2 

       1 .  

S  = 18,72,5 = 47 2 
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     ,   
      - 

.      ,  
     . 

 



3.4 я  я 

 

       
       

  .  
 ,   ,   

    .    
      

, , ,  . 
          

 . 
         

     . 
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 – 1553,64 . 
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 di
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       i ––     ; 
            m –     ; 
            C

di
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     i-   ,  / . 
          d-      

    i-         , 
 ,       
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 = ri· k · k · k · k · k · k · di
                                                             

(3.3) 

 



  ri
 –          , 52,2 / ;  

          k  –  , 
k , k , k , k , k   –  ,    ,  

             (1,3),   
 (1),     (1,4),  

  (1,095),       (1,3);  
di

 –       , / .  
      

 .   1,21.     
  46,36   0,7727 ;     – 

19,32   0,322 . 

 

 = 52,2·1,21·1,3·1·1,4·1,095·1,3 ·0,7727 = 126,44  /  

 

       
         . 

    , ,  , 
   ,  0,161 .    
  25%.     

,  15%   . 
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 . 
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   .  
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      1 % -  

  .     1 %  
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N
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-
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, 
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, 
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, . 

 
.  
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1  54
2
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5    37735 15 5660 1,34 
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    (    – 0,75  0,76,  
   – 0,46  1); 

ko  –          
(0,7); 
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  = 37,87+85,91+12,41+8,66 = 144,85 /   
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12
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