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Вы   

  1, 5      , 

        6 . 

  7  ,    ,    

:  

φ = 45◦   φ1 = 15◦ 
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  8     

    :  

  α = 8◦ ;  

  γ = 15◦;  

   –   ;   

      f = 0,2 ; 

  ρ = 0,25 ;  

   r  = 0,8 .  

      13.  = 30 

.  

Вы   

      

   4: SOt = 0,14 / .     

     Ks  = 1.  

  5       

        

 : 

    s  = 1; 

    sh = 1,00; 

     sM = 1,05; 

    sY = 1,2; 

    s  = 1; 

    sφ =1; 

   sj = 1. 

    : 

jYMhДT KsКsKsKsKsКsKsKsSoSo    

18,026,1*14,0 So  /  

       

  ,     

. 
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  32      

: 

 = 530  

yT = 160  

  33       

     : 

      = y = 

0,95; 

     70,0
xPK


 yKp  = 2,0; 

     YyYx КК 0,90; 

      yКК  1,00. 

       

ККККвв
КККК

yYyyMy

Yx

2727,1*160

3186,0*530









 

Вы    

       

    21.  

V=174 /  

       

    v  = 1. 

  23      

       : 

   – CKv =0,5 

  – OKv = 1 

  – jKv  = 1 

    – MKv = 1,1 

   – Kv  = 1 

    – TKv  = 1 

  – Kv = 1,00 
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TMjOC KvKvKvKvKvKvKvKvKv    
55,0Кv  

      

V= vTKv 

V = 174 * 0.55 = 96 /  

    

D
n





1000

 

1204
15014.3

961000 



n
 

      

: 

So = 0.22 /  

  ,  ,    

.  

   

    : 

SM = S0*n / , 

SM = 0,18*204 = 37 / . 

   ы     

:  

 = 
             , 

 lo –     (lo = 212   ); 

 (l1 + l2) –     (l2 + l3 = 4 ); 

SM –   (SM = 37 / ), : 

 = 
     = 2 . 

         005 

 2,    85. 

ы  ы : 

 – 12 18 10  
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  : IT 14 

  : Ra 6,3 

: 

   –  IT 14 

  –   

    – 30,5  

Вы  ы  

  Д55/2Ж   : t=2,3 . 

Вы   

  3     : 15 6 

(  ). 

  10   : D = 63 . 

  11       

   : г = 6, φ = 67 . 

Вы   

  Д56/1Ж    : Sz  = 0,16 / . 

  Д58Ж       

   : 

    KSM = 1,1; 

     KS  = 1; 

     KSφ = 1; 

       KS  = 1; 

    KS  = 1; 

               

KS  = 1; 

    KS  = 0,95 (  66). 

       

: 

Sz = Sz  * KSM * KS  * KSφ * KS  * KS  * KS  * KS , 

Sz = 0,16*1,045 = 0,17 / . 
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  Д61Ж      

  : Sz  = 0,4 / .   

       

 (KS  = 1,1)    : 

Sz = Sz  * KSM, 

Sz = 0,4*1,1 = 0,44 / . 

Вы      

  Д65/3Ж     : VT = 248 

/ ,  NT = 15,4 . 

  (   Д65Ж)    

   : 

   : KVM = 1,1; 

    : KV  = 1; 

  : KV  = 1; 

    : KVφ = 1; 

      : KV  = 1; 

      (  = 60 ): KV  = 1; 

   : KV  = 1; 

  : KV  = 1; 

   : KV  = 0,85 (  66); 

VT = VT * KVM * KV  * KV  * KVφ * KV  * KV  * KV  * KV ,  

VT = 248*0,935 = 230 / . 

     : 

n = 
       

    / . 

n = 
                 = 1163 / . 

   

    : 

SM = Sz*z*n / , 

SM = 0,17*6*1163 = 1186 / . 
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   ы    

  : 

 =2*13* 
     , 

 lo –     (lo = 120   ); 

2 –  ; 

13 –   ; 

SM –   (SM = 1186 / ), : 

 =2*13 
        = 2,65 . 

         005 

 1,    ⌀20. 

ы  ы : 

 – 12 18 10  

  : IT 14 

  : Ra 6,3 

: 

   –  IT 14 

  –   

    – 71  

Вы  ы  

        

: t = 71 . 

  ы     

  ы  . 

 , ,      

   46…51     

  . 

   D = 20 ,     

    l/D = 3,55     DT = 

20 . (l/D) = 8.      46,  1 :  

Sot = 0.3 / ; 



 

 72 
 

И .  № к . ь Д
Д

 

.15.03.05.2017.452.   
 

vT = 20 / ; 

PT = 6218 ; 

NT = 1,45 . 

    nT    

  vT   : 

T

T
T D

v
n







1000

,
        

      ,   

 52.       53. 

    SO = SOT * KSm (  52) 

KSm = 0,88 

   265.088,03.0 So  / . 

   : 

lWTMT KvKvKvКvКvKvKvvv   

  53  : 

KvM = 0,88 

Kv  = 1.00 (     ); 

Kv  = 1,00 (   ); 

Kv  = 1,00 ( /  = 1,0); 

KvW = 1; 

Kv  = 1 (   – 6 5); 

Kvl = 1,0 (   10902 – 77 ); 

6,1788,0*20 V / . 

      

: 

280
2014.3

6,1710001000










D

v
n


/ . 

   

    : 

SM = S0*n / , 
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SM = 0,265*280 = 74,2 / . 

   ы    

  : 

 =
     , 

 lo –     (lo = 120   ); 

SM –   (SM = 280 / ), : 

 = 
       = 0,96 . 

       

  (     ).  

 000: 

   : l=150 , S =25 / , =6 . 

 005: 

 1: 

 : t=1 , S =0,096 / , V=204 / , n=433 

/ , S =39 / , =2 . 

 : =1,5 . 

  ⌀20: =1 . 

 ⌀26: t =2 ,  t =1 , S =0,4 / , S =0,18 / , 

V =73 / , V =87 / , n =1162 / , n =1154 / , S =465 

/ , S =208 / , =0,17 . 

 8    10: t=34 , S =0,16 / , V=22 

/ , n=778 / , S =125 / , =2,2 . 

  10 8 : S =1,5 / , V=9 / , n=286 / , 

S =429 / , =0,4 . 

 4  ⌀18,1: t=2,7 , S =0,06 / , V=51,5 / , 

n=820 / , S =147,6 / , =0,07 . 

 4  ⌀4: t=17 , S =0,06 / , V=25,5 / , n=2030 

/ , S =121,8 / , =0,56 . 

     1: = 7,9 . 

 2: 
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 : t=1 , S =0,096 / , V=204 / , n=433 

/ , S =39 / , =2 . 

 : =0,5 . 

  ⌀102: t=10 , S =0,16 / , V=75 / , n=164 

/ , S =26 / , =1 . 

 ⌀26: t =2 ,  t =1 , S =0,4 / , S =0,18 / , 

V =73 / , V =87 / , n =1162 / , n =1154 / , S =465 

/ , S =208 / , =0,17 . 

 2 : =2,65 . 

  ⌀18-⌀24: t=1,5 , S =0,06 / , V=51,5 / , 

n=820 / , S =147,6 / , =0,07 . 

 2  11 41: t=11 , S =0,016 / , V=61 / , 

n=1620 / , S =78 / , =3,15 . 

 4  ⌀4,5: t=47 , S =0,06 / , V=26,6 / , n=1882 

/ , S =113 / , =1,66 . 

 4  ⌀11: t=11 , S =0,26 / , V=19 / , n=550 

/ , S =143 / , =0,3 . 

     2: = 11,5 . 

 010: 

 10  ⌀18: t=15 , S =0,35 / , V=16,2 / , n=286 

/ , S =100 / , =1,5 . 

 20  ⌀3: t=16 , S =0,06 / , V=25,5 / , n=2707 

/ , S =162 / , =2 . 

 8  ⌀4: t=25 , S =0,06 / , V=25,5 / , n=2030 

/ , S =121,8 / , =1,66 . 

  18 1,5 6 : S =1,5 / , V=14,8 / , n=300 

/ , S =450 / , =0,17 . 

  16 1,5 6 : S =1,5 / , V=12,3 / , n=330 

/ , S =495 / , =0,07 . 
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 ⌀30 2 : t=9 , S =0,18 / , V=8 / , n=85 / , 

S =15,3 / , =1,2 . 

 12 : : l=78,5 , S =0,024 / , V=43,5 / , 

n=1730 / , S =124,5 / , =7,6 . 

    010 : = 14,2 . 

 015: 

   : l=71 , S =20 / , =3,55 . 

 020: 

 : t=2,1 , S =0,167 / , V=231 / , 

n=590 / , S =788 / , =0,4 . 

 : t=4 , S =0,048 / , V=56,35 / , n=640 

/ , S =122,88 / , =2,8 . 

 2  ⌀13,8: t=6 , S =0,34 / , V=17 / , n=392 

/ , S =133 / , =0,1 . 

 2  ⌀5: t=15 , S =0,13 / , V=23,3 / , n=1484 

/ , S =192 / , =0,15 . 

  6 2 : S =1 / , V=7,7  / , n=410 / , 

S =410 / , =0,05 . 

    020 : = 3,5 . 

   

       

      , 

      .   

       : 

= + +( + ), 

 –   ; 

 –    ,    

: 

= .+ . .+ + .. 

. –    ,  ; 
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. . –     ; 

–     ; 

. –       . 

( + ) –        , 

  %  + ,     8-10%. 

 000: =0,1+0+0,1+0,15=0,35 . 

 005: 

 1: =0,1+0,6+2,5+0,1=3,3 . 

 2: =0,1+0,7+3,4+0,1=4,3 . 

 010: =0,15+0,5+3,2+0,1=3,95 . 

 015: =0,1+0+0,1+0,15=0,35 . 

 020: =0,2+0,33+0,875+0,1=1,5 . 

 ,    020     

  ,         

 ,     . 

        6. 

 6 –   

№  ,  ,  ,  ,  

000 0,35 6 6,9 30 

005 1  3,3 7,9 12,3  
20 2  4,3 11,5 17,3 

010 3,95 14,2 19,9 15 

015 0,35 3,55 4,3 20 

020 3 7 11 15 

  15,25 50,15 71,7 100 

 

 – -      , 

     10000 ,       . 

 ,      :  

 = 71,7 . 
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      «   »: 

 = 35,85 . 

 

2.2.7     

         

        150    

12 18 10   5632-72.  

      

   ,      

       

«   »,        . 

-       

    . 

      

  ,    ,  

  .       

. 

          

     ( )   

  . 
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3   

3.1      

 . 

       

        

     ,   

 .  

       

    , , 

 ,    ,   .  

     TaeguTec. 

   S12M SCLCR06   

 E2-30x12    ,    

 46. 

 

 46 –   E2-30x12 (D=30 , D1=12 , 
D2=50 , D3=68 , H=28 , L1=60 , L2=51 , L3=22 ) 

      TaeguTec. 
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    :  3260-25 2-08, TOP 3140-20T2-05 

 TOP 3165-25T2-06   FITBORE DIN69871 40 EM20, 

FITBORE DIN69871 40 EM25,     47.  

   ,   

. 

: ,     , 

, . 

 

 47 –  FITBORE DIN69871 40 EM20 (SS=40 , 

d2=20 , D1=72 , L=135.6 , L1=116.5 , L4=71 , G=M16, J=M10) 

     :  SHO 5030, 

5040, 5045, 5049, 5110, 5138    DIN69871 40 TSK 

16-90   TSK 16-6.5,11.5,14.5,     48  

49. 

 

 48  –   DIN69871 40 TSK 16-90 (SS=40 , 

d =2.5 , dmax=16 , D3=40 , L=90 , CSI=TSK16) 
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 49 –  TSK 16-6.5 (D1=24.6 , D2=18.8 , L=45 ) 

     : TDM-228-W32-09, 

3PTE90 318-W16-06  TERD 210-W12-05   Weldon  

  DIN69871 40 EM 12б50, 16б63, 32б100,   

  50. 

 

 50 –  DIN69871 40 EM 12б5090  (SS=40 , d2=12 , 

D1=42 , L=50 , L1=30.9 , G=M16) 

    3P TF90-12125-40R-15  

      DIN69871 40 SEM 40б60,  

   51. 
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 51 –  DIN69871 40 SEM 40б60 (SS=40 , d2=20 , 

D1=82 , L=60 , L1=40.9 , L2=27 , G=M16) 

   TPH454C M10x1,5, TPH554C M16x1,5 

    DIN69871 40TC 22-142   

 TA2-M6, TA2-M16,     52  53. 

 

 52 –    DIN69871 40TC 22-142 (SS=40 , 

d2=31 , L=142 , Flb=14.5 , Flf=13 ) 

 

 53 –   TA2-M6, TA2-M16(d2=6 , 

D1=50 , D3=31 , L1=33 , L2=35.5 , S=4.5 ) 
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   ,   

       

 . 

 

3.2        

 

       

   .  

        

          

  . 

    ,   

   ,    

54. 

 

 54 –   020  

       

    ,    

    .   

       . 

http://www.opravki.com/tool_holders/L20000147-fvtomaticheskie_tiski_dlia_chpu_stankov.html
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   : 

   ; 

   ; 

   ; 

  . 

      55-58. 

 

 55 – HOMGE HPAC-130 

 

 56 – HOMGE HPAC-100S 
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 57 – HOMGE HPV-III 6 

 

 

 58 – HOMGE HPV-II 5 

  7     

 . 
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 7 –      

 
HOMGE 

HPAC-130 
HOMGE 

HPAC-100S 
HOMGE HPV-

III 6 
HOMGE 
HPV-II 5 

  
,  

475 131 147 414 100 153 710 1610 168 456 130 158 

 
 ,  

190 170 265 150 

 
 ,  

6000 5000 5000 5000 

 ,  47 32 71 42 
 

       

HOMGE HPAC-130.         

,    .      

    ,     

 

      HOMGE HPAC-130 

   55. 

 

3.3       

. 

      

   ,  ,    

     ,  

 ,      

  . 

       

  , ,  ,  

 , ,  , 

    . 

      

   ,    

http://www.opravki.com/tool_holders/L20000147-fvtomaticheskie_tiski_dlia_chpu_stankov.html
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   , 

  ,    ,   

 ,    . 

,     (  ,  , 

), , ,     

. 

  59    «   »  

   . 

 

 

 59 –   «   » 

   «   »   

 16, 17, 18  19    

 .      

  .     

 TaeguTec. 

   1  8     

 PSSNR 2020 12    SNMG120408  
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5100 (  15 6),     60  61.  

    ,   ,  

   . 

 

 60 –  PSSNR 2020 12 (h=20 , b=25 , l1=125 , 
l2=30 , f=25 ) 

 

 

 61 –  SNMG120408 (d=12.7 , t=4.76 , r=0.4-
1.6 ) 

    2, 7, 11, 20  21  

    S12M SCLCR06    CCMT 

060204  8020 (  15 6),     

62  63. 
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 62 –  S12M SCLCR06 (h=11 , dg7=12 , l1=150 , 
l2=25 , f=9 , Dmin=16 ) 

 

 
 63 –  CCMT 060204 (d=6.35 , t=2.38 , r=0.2-0.8 ) 

   6, 10   TWLNR 

2020K08     WNMG 080408   

5080 (  15 6),     64  65. 

 

 

 64 –  TWLNR 2020K08 (h=20 , b=20 , l1=125 , 
l2=34.2 , f=25 ) 
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 65 –  WNMG 080408 (d=12.7 , t=4.76 , r=0.4-1.2 ) 

   5   CTCPN 2020K22 

    TPMR 220408  5100 

(  15 6),     66  67. 

 

 66 –  CTCPN 2020K22 (h=20 , b=20 , l1=125 , 
l2=50 , f=19.4 ) 

 

 67 –  TPMR 220408 (d=12.7 , t=4.76 , r=0.4-
1.6 ) 
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  3  Ø20   3260-25 2-08  

 SOMT 08T306 DP  8020 (  15 6),  

   68  69. 

 

 68 –   3260-25 2-08 (D=26 , d=25 , D3=32 , 
L=155 , L1=78 , L2=99 , Ls=56 ) 

 
 69 –  SOMT 08T306 DP (d=7.9 , t=3.97 , r=0.6 , 

D1=2.85 ) 

   13, 15, 36, 37, 38, 43, 53  54  

 Ø4  SHO 5040  9030 (  6 5). 

   43, 50, 60, 59, 58   Ø3  

SHO 5030  9030 (  6 5). 

   30  31   Ø3,5  SHO 

5045  9030 (  6 5). 

   32  33   Ø11  SHO 

5110  9030 (  6 5). 

   46  49   Ø13,8  SHO 

5138  9030 (  6 5). 

   47  48   Ø4,95  SHO 

5049  9030 (  6 5). 
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        70. 

 
 

 70 –  SHO 5030 (D=3 , d=6 , L=66 , L2=28 , 
Ls=38 ) 

  34, 40, 44, 52, 57  Ø16,5  TOP 

3165-25T2-06   SOMT 060204 DP 8020 (  15 6). 

  35, 39, 45, 51, 56  Ø14  TOP 

3140-20T2-05   SOMT 050204 DP 8020 (  15 6). 

          71 

 72. 

 

 71  –  TOP 3140-20T2-05 (D=14 , d=20 , D3=25 , 
L=110 , L1=42 , L2=60 , Ls=50 )  

 
 72  –  SOMT 050204 DP (d=4.9 , t=2.38 , r=0.4 , 

D1=2.25 ) 
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   TDM-228-W32-09   SPM6090404-

EM 8020 (  15 6),     73  74,  

  4 

 

 
 73 –   TDM-228-W32-09 (D=28 , d=32 , 

L=125 , H=60 ) 

 
 74  –  SPMG 6090404-EM (d=9.8 , t=4.3 , r=0.8 , 

ap=9 ) 

   3P TF90-12125-40R-15   3PKT 

150516R-M 9080 (  15 6) ,     75  

76,    9  23. 

 

 75 –   3P TF90-12125-40R-15 (D=125 , Da=40 , 
L=63 , ap=11 ) 
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 76  –  3PKT 150516R-M (d=10.7 , t=5 , r=0.4-2.4 , 
ap=11 , a=0.5-2 ) 

   3PTE90 318-W16-06   3PKT 

060304R-M 9080 (  15 6) ,     77  

78,    12  14. 

 

 77 –   3PTE90 318-W16-06(D=18 , d=16 , 
L=90 , H=36 , ap=4.7 ) 

 
 78  –  3PKT 060304R-M (d=5.3 , t=2.8 , r=0.2-0.8 , 

ap=4.7 , a=0.6-1.2 ) 
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   TERD 210-W12-05   RDMX 0501-

M 9080 (  15 6) ,     79  80,  

  24  25. 

 

 79 –   TERD 210-W12-05 (D=10 , d=12 , 
L=80 , H=30 , ap=2.5 ) 

 

 80  –  RDMX 0501-M(d=5 , t=1.5 , r=2.5 , 

ap=2.5 ) 

     16, 17, 18  19  

 TPH454C M10x1,5. 

     35, 39, 45, 51, 56  

 TPH554C M16x1,5. 

        81. 

 
 81  –  TPH454C M10x1,5 (l1=80 , TL=12 , 

l2=30 , d=6 , S=4.9 ) 
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     ,  

       

  . 
 

3.4       

        

   Ø 8,43+0,3    1,6×45º,  

        82.  

 

 

 

 82  –    

        

    . 

      

  ,   .   

  , ,    

,      

. 
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 ,     , 

   ,    . 

    8,43   40    

   3   055   

   .   

      

     .  

        

.     :   8,5   12 

. 

 . 

).   

1.       

     – 6 5    19265-73, 

      ,   

     ,    

. 

2.     –  40 . 

         

.         .  

).     . 

;c lllL   

  lc –    ; 

 
      l  –    ;

 
       l  –  . 

  : 

     : 

;c llll 
 

   l -   , l 40 ; 
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       l -  , âðl 3 ; 

       l  -   , l 2 ; 

       i -      , i 1. 

lc 452340 
 

  10903 – 77   12489 – 71      

 : 

;142484945lllL c   

).        

1.    ( )  Д2, . 150Ж. 

         

 Д2, . 151, . 43Ж. 

       

  44 Д2, . 151Ж:   α =12º,   γ=34º (  

);   a=1 , l=2 ; f0=0,85, 2φ = 118º,  = 30º; 

=40 º,  

 2φ –   ;  

 –    ;  

 –     . 

   q    q=(0.99..0.98)d. 

    8,4 . 

 ,     , 

  R  =(0,75...0,9)Н  r  =(0,22...0,28)d,     

 ,      .  

 R  = 7 , r  = 2 . 

    Θ      

   2...3o. 

    Ø8,5 – 45  (  ). 

  83    . 
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 83 –    

         

D=8,5  (  ):                                
 

2.       

:       (0,125-

0,145)d.  =1,1    . 

  0,03…0,08  100  . 

  DВ 93,45,858,058,0  . 

3.        

  (   885-77). 

    hD )036,0(95,8  . 

           

  14      

  )
2

14
(

IT


 
  25347 – 82.     

       0,15 .  

      

  +0,5 . 
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2789-73: 

     Ra 1,6; 

    Ra 0,4; 

    Ra 1,6; 

   Ra 0,4. 

).       . 

1.   . 

        

  Д2, . 151, . 43Ж. 

       

  44 Д2, . 151Ж:   α =12º   γ=38º (  

); 2φ = 90º,  = 30º; 

 2φ –   ;  

 –    ;  

 ,     , 

  R  =(0,75...0,9)d  r  =(0,22...0,28)d,    

  ,      .  

 R  = 9,5 , r  = 3 . 

    Θ      

   2...3o. 

2.       

:       (0,125-

0,145)d.  =1,5    . 

  0,03…0,08  100  . 

  DВ 8,68,1158,058,0 
 
. 

3.        

  (   885-77). 

    hD )043,0(912  .  
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14        

)
2

14
(

IT


 
  25347 – 82.      

      0,15 .  

      

  +0,5 . 

  . 

).   :  ,   

ø8,43+0,3.   l 40 .  –  ø8,5 .  

  S 0,2 /  Д2, .277, .25Ж.  

  [2, c.276]: 

./7,18
2,025

7,05,8
7 7,02,0

4,0

ST

KD
CV

ym
v

q

V 







  

 V - , V 7 [2, c.278, . 28Ж; 

q, y, m-  , q 0,4; y 0,7; m 0,2 [2, c.278, . 28Ж; 

 –  , T 25  [2, c.279, . 30Ж; 

 VK  -      ,  

,7,075,0193,0  LVsvmvv KKKK  

  Я –     

  

Я  = 93,0)
750

(  nvК
  Д2, .261, .1Ж ; 

 =550. 

 - ,     

. 

=0,7. 

Vn -  , Vn 0,9 [2, c.262, . 2Ж; 

VSK  -    , SVK 1 [2, c.263, 

. 6Ж; 
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VLK - ,   , VLK 0,75 [2, 

c.280, . 31Ж. 

).   :  ,   ø11,7. 

  l 1,6 .  –   ø12 .  

  S 0,25 /  Д2, .277, .25Ж.  

  [2, c.276]: 

./35,30
25,045

93,012
8,9

7,02,0

4,0

ST

KD
CV

ym
v

q

V 








 

 V - , V  9,8 [2, c.278, . 28Ж; 

q, y, m-  , q 0,4; y 0,5; m 0,2 [2, c.278, . 28Ж; 

 –  , T 45  [2, c.279, . 30Ж; 

VK  -      ,  

93,01193,0  LVsvmvv KKKK , 

  Я –     

  

Я  = 93,0)
750

(  nvК
  Д2, .261, .1Ж ; 

Vn -  , Vn 0,9 [2, c.262, . 2Ж; 

VSK  -    , SVK 1,0 [2, c.263, 

. 6Ж; 

VLK - ,   , VLK 1,0 [2, 

c.280, . 31Ж. 

).  : 

,1000
D

V
n





 

  V –  ; 

700
5,814,3

7,18
1000 


n  /  

   : 
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n  = 700 / . 

).    : 

./7,18
1000

Dn
V 





 

./38,26
1000

Dn
V 






 
).   Д2, .277Ж: 

KSy 18383,02,0681010 7,0   

 P - , P 68 [2, c.281, . 32Ж; 

q, y -   ,q=1,0; y 0,7 [2, c.281, . 32Ж. 

).    Д2, .277Ж: 

7,583,02,05,80345,01010 8,02  KsDCM yq
M , 

 M - , M 0,0345 [2, c.281, . 32Ж; 

q, y -  , q 2,0; y 0,8 [2, c.281, . 32Ж; 

K  - ,    ,  

       , 

83,0
750

550

750

6,0
















pn

К 
, Д2, .264, . 9Ж, 

).    Д2, .386Ж: 

,
9750

n
N   

  n –   

  V –  ; 

4,0
9750

700
7,5 N  . 

NN    114,0  , . .  . 
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3.5         

  

      

     I - 150-0,05  166-

89         . 

 I - 150-0,05    85. 

  ,      

,    84. 

 

 84 –     I - 150-0,05  

 

  85 –  I - 150-0,05  166-89 

      

   - 300-0,1  .33.2-30291682-001-

2004,    87.  

  ,      

,    86. 
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 86 –     – 300 - 0,1  

 

 

 87 –  - 300-0,1  .33.2-30291682-001-2004 

    : 

 -  6-7  -   17763-72; 

 -  18 1,5-7  -   17763-72; 

 -  16 1,5-7  -   17763-72; 

 -  10-7  -   17763-72. 

 -       

 89.  

  ,      

,    88. 
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 89 – -   -   17763-72 

      

 9378-93,     90. 

 

 90 –    9378-93 



 

 106 
 

И .  № к . ь Д
Д

 

.15.03.05.2017.452.   
 

      : 

 -  8133-0908 14  14810-69 (⌀4,5); 

 -  8133-0906 14  14810-69 (⌀4,0); 

 -  8133-0901 14  14810-69 (⌀3,0). 

 -       

   92.  

  ,      

,    91. 

 

 91 –   -   

 

 92 – -  -   14810-69 
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   -1 R3  4126-82; 

   -1 R1  4126-82. 

     94. 

  ,      

,    93. 

 

 93 –      

 

 94 –    4126-82 

     

      . 
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4.1      

    

     

 ,     
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 ,   . 

4.1.1      ,  

   

   «   »  

 ,    . 

        

  .  

4.1.2        

       

      

-   ,       

    . 

4.1.3        

       

  .       

 ,       -   

    . ,    

        

   ,     

 ,       

.        

  . 
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4.1.4     

  : 71   146   70 ;  – 2,34 . 

         

  . 

4.1.5        

        

,   /  /    

   .  005   

        

1,    91.   ,   

   2  3,     

92. 
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     –  ,    , 

;     –    , ;  –     

. 

o60 K
T ,

N


  o  –    ,  ( o = 4025 ); K  

–       ( K = 

0,85); N  –    , . 

                            

 

   ,     

,      .         
      

      8. 

 8 –      

  

 

,  

 

 

, 

 

 

 

, 

 

000  6,9 0,2 1 

005    

    
29,6 0,87 1 

010    19,9 0,58 1 

015 -  4,3 0,13 1 

020    5,5 0,32 1 
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4.2.2        

-    

 -   ( )   

   :    

  ( )     

         ; 

     ,       

;      

( -  ,    .),   

 ;       

          

- . 

4.2.2.1   -  

     

(  ),         

,   :                        
     –    ,  (         );     –  , 

  ;     –     

, ; N –      

 . 

, : 

                             
       

.          

,   10 %  K ,          . 
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4.2.2.2       

        

 :                     
   -     , ;      –  

,      , .;      – 

    , ;  =  = 305 .               
 N –             , . 

 :                         
      

    ( t )   ( t ) : t  = 5 

; t  = 3 . 

 :                       
 

4.2.2.3     

    .n      

:                          
 t  –     , ; .K  – 

 ,    , .;  – 

     , .               
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       –  ,     , 

.; Ч –  ,      , 

.:            
 1n  –   ,      

   , .; 1n =5; 1k   2k  –  

,         

        ( 1k )  

      ( 2k ); 1k  = 1,15; 2k  = 1,05. 

 :                                        
   : 

i21 kkkk t...ttt  , 

 
1kt , 

2kt , ..., 
ikt  –     

    1, 2  . . i-   . 

      (  

     )   

: 

t  =5 ; 

      (   

   ): 

.t  =30 . 

 :                                              
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.         

. 
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   93. 
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    ( ),        

(  1),       2,     
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 9 –      
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,       1   ,   

      .   

  ,      1 ,         2,  

     3,     

   2.        

( ),    -   .    

      ( )   
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        ( ),  

      ( ). 

     ,  

    ( ). 

       

      

(  10). 

      

         

   .      96. 

       128 . 
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4.2.2.5      

 

        ,  

       .  

   T      : 

60

tKtK
T  

 , 

 K   –      ; K   – 

   ; t   –  ,  

        , ; t   –  

,        , . 

      : 

21 tttt   , 

 1t  –    "    ", ; 2t  –  

  "    ", . 

.k1 tttt  , 

.k2 tttt  , 

 kt  –            

, ; t  –      , ; .t  – 

       "  ", 

; .t  –   "  ", . 

 kt     kt  = 1,5…10 ;  .t  = .t  = 

0,15…0,25 .      : 

y

y

x

x

V

L

V

L
t  , 

 xL   yL  –       x  y, 

; xV   yV  –       x  y, 
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/ .   : xV  = 40 / ; yV  = 5 / ; Lx = 1 ; Ly = 

1 . 

 :                                                                                                                     
    ,   

    : 

60

T
K 1 

 , 

  –   , . 

 :                              
        

    . 

4.2.3      ,  

   

     

      

    ( ).   

     ,   

      .   

      .   

    . 

        

      . 

 ,       

     ( ).  
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    .  

        

,    ,        

  (109 ).     

 93.  

4.3      

 

     

 .   —  , 

. .  ,     

  ,   

 ,     

 .     

     . 

          

Fanuc 120iC (  97),        

   20 ,       2-  ,  

    ,   

     «   

».      

 11. 

 11 –    FANUK M710IC/20L 

   

  6 

 ,  20 

  ( ) 0,08 

  ( ) 250 

  ( ) 1811 
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 . 
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 102 -       
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.     ,      1 ,     
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( ),      .      
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        ( ),  
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     ,   ,  

, ,      ,  
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 ,      

.    , , , . 
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 ,    
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 ,      
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, ; 

        

  ; 

       

,    . 

,    : 

        

 ; 

     ,     

     121.3.025-80 . 

  .   ; 

         

; 

           

 1   6 . 

6.1.2         

 : 
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  ; 

   . 

       

         0,5 / .  

    850-900 3/    
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  ,    12. 
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 12 -    

  
  
 

 
 

t  
 

, % 

 
 

, 
/  

  
 

      1 
      2 
      3 

21-24 (25-28) 
18-20 (16-17) 
16-18 (15-26) 

60-40 ( 75) 
0,1 (0,1-0,3) 
0,2 (0,2-0,5) 
0,3 (0,3-0,6) 

 
      1 
      2 
      3 

22-25 
20-23 
18-21 

60-40 (75-55) 
0,2-0,5 
0,2-0,5 
0,3-0,7 

      

 : 

      ; 

      , ; 

 

6.2    

 -     

 ,        
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      ,  

     ,    

        

       

        

 . 

 ,    ,    

,    ,   
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          13. 
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