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 Rotake 21/7 0,6 39 600 0,97 3400 0,9 283 0,4 15 0,14 4 200,0 0,51 

 

  2.50      Nordberg 214       

  .  

  2.51       
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 2.51 –    

 
,  

. 

, 

 

 

 ,  2 

 -

,  

 

,  
    

 T61230 AE&T 20 39 600 20 0,35 142 210 
  AE&T 

T61230    

    

 (24 )   

  . -

    -

    

 , -

 - , -

, ,  

 (   -

), . 

 

http://aet-auto.ru 

 T61230A AE&T 12 900 12 0,32 43 175 

 

http://aet-auto.ru 

 T61250M AE&T 24 800 18 0,42 85 152 

 

http://aet-auto.ru 

 GARWIN GE-

SP012P 
21 130 12 0,29 76 180 

 

http://aet-auto.ru 

 

  2.52   ,     . 
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 2.52 –    
    - α 0,4 0,1 0,1 0,1 0,3 1 

 T61230 AE&T 20  

q 
- 

 

,  
. 

q 
- 

 

, 
 

q 
- 

  

 , 
 

2  

q 
- 

 

 
, 

 

q 
- 

 
 

 
, 

  -  

 

 T61230A AE&T 0,3 39 600 1,00 20 0,8 0,35 0,3 142 1,00 210,0 0,64 

 T61250M AE&T 1,0 12 900 0,60 12 0,9 0,32 1,0 43 0,83 175,0 0,90 

 GARWIN GE-SP012P 0,5 24 800 0,90 18 0,7 0,42 0,5 85 0,72 152,0 0,63 

 T61230 AE&T 20  0,6 21 130 0,60 12 1,0 0,29 0,6 76 0,86 180,0 0,72 

 

  2.52       T61250M AE&T     

   .  

        2.53. 
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 2.53 –      
  , . , .   

-  ATIS 234 1 84200 

 

  TANTRA 214 1 124700 

 

 Nordberg 214 3 24 850 

 

  -

 

T61250M 

AE&T 
1 12 900 

 

  5 296350  

 

2.13   

 

 2.54 –      -
  

      -7555 
 262 . . 

  2  
     5-   

№ 
 

 

 
  

  
  

  
  , 

. 
. 

 
   

1 2 3 4 5 6 7 
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Remeza  4/ -200 

LB 40 
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2 
   -
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    5 
   

 

3 
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  -
 SMF - 55 

5 
  -
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  2.54 
1 2 3 4 5 6 7 
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  2.54 
1 2 3 4 5 6 7 

35 
  , 
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19 
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NORDBERG 214 

4 
 1400 – 
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 8  

41 
     

   
     

 21 
  

NORDBERG 214 
7 

   -
 40 -50  

42 
    -

 
 1 

  
NORDBERG 214 

5 
  -
 1400 – 

1600  

43 
    

   
 

 2 
  

NORDBERG 214 
3 

  -
 10 – 20  

44 
  -

   -
  

 19 
  

NORDBERG 214 
4 

  -
  20  

45 

   -
,  -

     
   

  
  

 
3 

  
  

  

46 
    

  
  

 1 
  

NORDBERG 214 
3 

  -
 , -
    

   -
, 

  150 – 
180  

47 
  , 

    -
 

 1 
  

 
4 

    
   
  

  
  

48 
    

    -
  

 1 
  

, 
  

6 

  -
  -
   

,   
    , 

  150 – 
180  

 



80 

  2.54 
1 2 3 4 5 6 7 
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3 -    

3.1     

 

       , -

,      ,  , 

   .    -

     . 

     

 

CK  ,  (3.1) 

 

    C  –    (  3.1); 

 –   –  ;  

 –    ; 

 –   , =0 (   -

); 

       

 3.1. 

 
 

 

 3.1 –      
  , . , . 

-  ATIS 234 1 84200 
  TANTRA 214 1 124700 

 Nordberg 214 3 24 850 
   T61250M AE&T 1 12 900 

  5 296350 
 

 

        8%  

      

 

.08,0   

(3.2) 
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       5%  

      

 

.05,0  (3.3) 

 

      

 

CK  , 
(3.4) 

 

    3.2 

 

 3.2 –     
     , . 23708 

   , . 14818 

 , . 334876 

 

3.2         

 

        -

         -

   .         

    :   -

 ,    , ,  

,  . 

   .     

      . 

          

   .   :    -

   ;    ,    

 ,    , ,   .  

    ( З )    
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        З  -

   

 

З  = ч К  , (3.5) 

 

    ч  –     3-  , ч = 150, .∙ .; 

К  –    , К =60%; 

 –      , =11042, . . (  2.10). 

        -

   

 

з = З  з/100, (3.6) 

 

    з  –      , 

з=30%. 

        

 

З  = З /(N12), (3.7) 

 

     N –      , N=2 . (  2.14)  

    3.3 

 

 3.3 –      
    , . 7066861 

       , . 2120058 

    , . 39260 

 

      

 э = Wэ эк , (3.8) 

 

     Wэ –    , ; 

эк  –  1        -

 , эк =6,2 . 
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Wэ = 
mC

oo

ZZ

KZN




, (3.9) 

 

   N  –      , 

N =10  [17, . 25]; 

 –     , =2070 . 

(  2.13);  

oZ  –   , oZ =0,6; 

oK  –    , oK =0,3; 

CZ  – ,    , CZ =0,96; 

mZ  –   , mZ =0,9. 

     – 5%    

    

 

  = 0,05 , (3.10) 

 

  ,      -

     1430    -

     

 

  = 1430N, (3.11) 

 

   «  ,   » -

 2200         

 

 = 2200N, (3.12) 

 

   ,     

 .    ё   -
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 . 

    10%   .  -

     3.5. 

 

 3.5 –   
   ,  27600 

    , . 171120 
   , 3 240 

       , . 7920 
    , . 14817,5 
  ,    -

   , . 21450 

   «  », . 33000 
     , . 248308 
   , . 24831 

  , . 273138 
 , . 27600 

, . 171120 

 

           

3.6. 

  

 3.6 –         
      

  
, 

. 

 , . 
 

 
  

  
, 

% 

, 
. 

 , 
. 

 
 

  
  

, % 
  

1000  
 1 

.∙ . 
  

1000  
 1 

.∙ . 

 
  

7 066 861 7 067 640 74,90 7 568 608 7 569 653 74,7 

  
 
 

2120058 2 120 192 22,47 2270582 2 271 196 22,4 

 
 

248 308 248 22 2,63 297 969 298 26 2,9 

 -
 

24831 25 2 0,26 29 797 30 3 0,3 

 9435227 9435 854 100 10137159 10137 874 100 
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3.3 ё      

 

    :   , 

    ,      

  . 

      

 

=100· (1– 2/C1), (3.12) 

 

  1  2 –  1        

 . 1 = 874 .,  2 = 854, . (  3.6) 

        -

    , . 

 

Ээ = ( 1 – 2)·T, (3.13) 

 

   –      ,   =11042 .∙ . 

     , . 

 

Э = Ээ–К · , (3.14) 

 

     К   –  , .; 

 –     , = 

0,15. 

       

 

=
эЭ

К , (3.15) 

 

 ё    3.6. 
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 3.6 –    
 , % 2,3 

 , . 219211 

  , . 168980 

 ,  1,5 

 

       -

        -

 : 

-      3.7. 

 

 3.7 – -   

 
  

 
  

  , . 30 30 

    
.· . 11594 11042 

  , . 18 15 
    -

, .∙ . 35040 39260 

 , . - 334875,5 
 , . - 219211 
  , . - 168980 

   , . - 1,5 
 1 .· . 874 854 
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4     

4.1        

4.1.2     ,  
 

 

    ,   

 , /  

 

310i
i i i

i

L
M N n m

L
     , (4.11) 

 

   iN  –   i-  ; 

in  –  ,    i-  , 1in  ; 

 

4.1.4       

 

     , /  

 

410i i i iM N q n L H         , (4.13) 

 

    iq  –     100  , /100 ; 

in  –     100  , /100 ; 

H –    , 0,13H  ; 

 

4.1.3      

 

      -

  , /  
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310i
i i i

i

L
M N n m

L
     , (4.3) 

 

 in  –       i-  ; 

im  –        i-  , ; 

iL  –     i-      

 . 

     4.3. 

 

 4.3–      
 -

 
Ni,  ni,  mi,  

LHi, . 
/  

Li, . 
/  

mi ,  M, /  

-7555 10 6 2,5 10 24 360 0,360 
-7547 5 6 2,5 10 21 158 0,158 
-75131 15 6 3 10 18 486 0,486 
 644 0,644 

 

4.1.4                   
 

 

     , 3 

 

30,9 10q n     , (4.4) 

 

     q –       , 800q   ; 

n –     . 

     4.12. 

   ( ),   , 3 

 

6( 1 2) 10

(100 )

C C
W

B




  


 
, (4.5) 

 

     C1 –      , / ; 

C2 –    , / ; 



91 

B –  , 85B  %; 

  –    , 1,1   . 

     4.12. 

    , /  

 

3( 1 2) 10G C C      . (4.6) 

 

        , /  

 

/ (1 )B
c cG G B  , (4.7) 

 

     B –  , 0,85B  . 

     4.4. 

 

 4.4 –     

  
 

q,  n ω, 3 

W, 3 
 , /  

      

 
 -  

  
 -  

 
 -  

   800 10950 8760 1,240 0,565 18597 8480 123983 56531 

 

4.1.5    

 

     , /  

 

/ (1 )M m k  ,          (4.8) 

 

 m –   ,   , 0,028m   / ; 

k –     , 0,05k  . 

 

60,028 / (1 0,05) 29,5 10M     .  
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4.2 ё       

 

       30  -

    2.1.      

,            -

.  

4.2.1        

 

      , -

        . 

        

:   – ,  – ,   – N x,  -

    N 2,   – ,  ,    

  SO2  

        L1 

(  )  L2 (  )   ,  

 

1 1
1 2

L L
L


 , (4.9) 

 

2 2
2 2

L L
L


 , (4.10) 

 

    L1  –           

 , 1 0,007L  ; 

L1  –           

  , 1 0,149L   ; 

L2  –           

 , 2 0,007L   ; 

L2  –           

  , 2 0,149L   . 
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1 2

0,007 0,149
0,078

2
L L


   . 

 

 i-     k-        

   ,  

 

1 1 1ik ik Lik ххik ххM m t m L m t      , (4.11) 

 

    ikm  –   i-       k-

 , / ; 

t  –   , 5t   .; 

Likm  –   i-  ,  k-    -

   10-20 / , / ; 

ххikm  –   i-       k-  

   , / ; 

1ххt  –           

, 1 1ххt   . 

 i-     k-        

   ,  

 

2 2 2ik Lik xxik xxm L m t    , (4.12) 

 

   2ххt  –           

, 2 1ххt   . 

     4.5. 

  ( ) 

 

k

k

N

N
  , (4.13) 
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   Nk  –       k-  , -

     .; 

Nk –      . 

 

0,8  . 

 

     4.5. 

 

 4.5 –       

 
CO CH N   SO2 

T X T X T X T X T X 

 

m ik, / . 1,65 2 0,8 0,86 0,62 0,74 0,023 0,03 0,112 0,121 
M ik 1,485 1,8 0,72 0,774 0,62 0,74 0,0184 0,024 0,1064 0,11495 

mlik, /  6 7,2 0,8 1 3,9 3,9 0,3 0,45 0,69 0,86 
mxxik, / . 1,03 1,03 0,57 0,57 0,56 0,56 0,023 0,023 0,112 0,112 

M1ik,  8,10 41,59 3,83 17,85 3,34 15,66 0,14 0,66 0,61 2,60 
M2ik,  1,50 1,59 0,63 0,65 0,86 0,86 0,05 0,06 0,17 0,18 

 

  i-      , 

/  

 

  6
1 2

1

10
k

i
j ik ik k p

k

M M M N D 



      ,       (4.14) 

 

    D  –      , D  =365. 

     4.6. 

 

 4.6 –        
 

 
Mij, /  

 
Nk CO CH Nox  SO2 

 365 0,0350 0,1576 0,0163 0,0675 0,0154 

 

4.2.2                      
    

 

    (  – )    ( -

 – )      , 
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   .      

         i-    

  

 

  6
к

K

1K
iкTLiкTi 10ntmS2mM 



 , (4.15) 

 

     ikLm  –   i-    k-  , / . 

kim  –   i-      k-  , 

/ .; 

ST –         , ST = 0,001, . 

nк –    ,       k-  

 (  2.6); 

t  –  , t  = 1,5 . 

     4.7. 

 

 4.7 –   , , NOx, , SO2      
 

CO CH N   SO2 

 
ST,  0,001 

 
t ,  1,5 

 

m ik, /  1,65 0,8 0,62 0,023 0,112 

mlik, /  6 0,8 3,9 0,3 0,69 

nk 1589 

MTi 0,003209 0,001408 0,001226 0,000046 0,000240 

 
 

4.2.3         

 

        -

,    . 

    ,   , 

, NO , , SO2  

  i- o      -
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  6
к

к

1к
iкTLiкiT 10ntmS2mM 



 , (4.16) 

 

   ikLm  –   i-    k-  , / ; 

kim  –   i-      k-  , 

/ .; 

ST –       , ST = 0,001, ; 

nк –  ,       k-  -

 (  2.5); 

t  –  , t  = 1,5 . 

      4.8. 

 
 

 

 4.8 –         
 

CO CH N   SO2 

 
ST,  0,001 

 
t ,  1,5 

 

m ik, /  1,34 0,59 0,51 0,019 0,1 

mlik, /  4,9 0,7 3,4 0,2 0,475 

nk 10950 

MTi 0,00895 0,00346 0,00391 0,00017 0,00070 
 

 

4.2.4       

 

       

   4.9. 

 

 4.9 –   , , NOx, SO2 ,       -
 

  CO CH NOx  SO2 

  0,19264 0,08381 0,07569 0,00329 0,01299 
     0,0032 0,0014 0,0012 0,00005 0,0002 
   0,00895 0,00346 0,00391 0,00017 0,00070 

 , /  0,2048 0,0887 0,0808 0,0035 0,0139 
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   –       

  .      -

      .  

  ,    -

        -

         , 

  .     

   ,     

 ,      -

,   . 

        -

,     . 

       -

     ,   -

    .     -

  

          

  :  

– -  ATIS 234; 

–   Big Red TEL05005; 

–   TANTRA 214; 

–  Nordberg 214; 

–    T61250M AE&T. 

    , -

       . . 

         

    .  -

 :     

.  
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–     334 875 .; 

–   c  1,5 . 

         -

        

  . 



99 

CONCLUSION 

 

Improvement of work of repair of vehicles aimed at the implementation of the 

basic indicator: improvement of performance of works on repair of cars at the enter-

prise. The main requirement is to ensure a high technical level and economic efficiency 

of the enterprise. Based on advanced technology, a sufficient level of mechanization of 

production processes ensured by the given productivity of labour and low self-cost of 

the works for compliance with required quality car repairs, high production. With the 

improving technology of repair of cars at the enterprise, necessary conditions also are 

justification of power, the use of standard designs of buildings and structures, the use of 

modern equipment. 

The result of the thesis have been made major races-the couple developed the 

necessary technical documentation. 

In the technological part was the calculation of the production program on repair 

and maintenance of vehicles, calculated the required number of workers and technolog-

ical posts. Compiled summary tables and SDE Lana insights 

To improve the quality of works in the area of TR was proposed to introduce new 

equipment:  

– Stand tilter ATIS 234; 

– Electric hoist Big Red TEL05005; 

– Kanavy lift TANTRA 214; 

– Pneumohangars Nordberg 214; 

– Press hydraulic floor T61250M AE&T. 

Performed the development of the necessary technical documentation, drafted the 

routing with the use of the proposed equipment. . 

In the economic part was the calculation of the economic effect of the proposed 

implementations and the payback period. Designed technical and economic indicators: 

the economic efficiency is proved events.  

– The amount of capital investment amounted to 334 875 RUB.; 

– The payback period was 1.5 years. 

In the last Chapter, an assessment of the environmental impact calculated quanti-

ty of generated solid waste from production processes in the repair of cars. 
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