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1.  

 

1.1  

 

 ( ), . 

1. : . 

2. . . 1.1. 

 
 

. 1.1 –  

 

 ( ), :  

1. :  10 00187895-012-2006. 

2. : 229 ... 269 . 

3. : 0,5 . 

4. : . 

: 

, , . 

 

 ( )  ( ). 
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. 1.2 –  
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2.   

 

2.1  

 

,  

,  

«Sandvik Coromant»: , , . 

 20 20  6-

,  - ,  -  

6- . 

 

2.2  

 

 

. 

 

2.2.1 . 

 

 t = 2,5 . 

 

2.2.2 , . 

 [2,  2, . 11]  

 s = 2,5 . 

 

2.2.3 : 

                       
;vyxm

v K
StT

C
V

            

 T  – , T  = 45 , [2,  2, .17]; 
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 myxCv ,,,  -  [2,  2, .17]  

 vC =420; x =0,15; y =0,2; m =0,2; 

vK  - , ,  

, ,  

.: . 

, V – , [2,  2, .1-4]; 

 45 - V = 1 , 

  – , [2,  2, .5]; 

: V =1, 

V – , [2,  2, .6]; 

 GC 4025 - V = 1 . 

, : 

 

1451
5,25,245

420
2,015,02,0V ;  

 

 Sandvik Coromant. 

 

2.2.4 : 

;1000
D

Vn   453
100

1451000n .,  

  

n=430 , 135
1000

430100V .. 
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2.2.5  

;nS   10754305.2 . 

 

2.2.6  XYZP : 

 

                    ;10 p
nyx

pXYZ KVStCP             

 

 myxCv ,,,  -  [2,  2, .19] 

:  - pC =300; x =1,0; y =0,75; n=-0.15; 

            -  pC =243; x =0,9; y =0,6; n=-0.3; 

            -         pC =339; x =1,0; y =0,5; n=-0.4.   

    K - , ,  

: . 

, 
35.0
75.0

750
 – , [2,  2, .9]; 

 45 -
62.0

750
600 35.0

75.0

, 

  –  [2, 

 2, .23]; 

89.0 - z, 5.0 - y, 17.1 - x, 

0.1 - z, 0.1 - y , 
0.1 - x, 

0.1 - z, 75.0 - y , 
07.1 - x, 
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0.1 - z, 0.1 - y , 
0.1 - x, 

, : 

394289.062.01355,25,230010 15.075,01
ZP ; 

51275.05.062.01355,25,224310 3.06,09.0
yP ; 

146207.117.162.01355,25,233910 4.05,01
xP . 

 

2.2.7 : 

 

;
601020

VPZ  

 

, : 

 

86.8
601000

1353942N  
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3.  

   

3.1  

   

: 

1

N
N , 

95.099.096.01 , 

32.9
95.0
86.8N . 

,  

,  

, . ,  

 

.  

 –  

, 

,  

.  

 [6]  

.  

, .  

.  

 

 4  [7]. 

 (N  9,32 )  

)  4 132S 02 4  

: n  =  800  ,  n  =  5000  ,  N  =  10,6  ,   

. 
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 4 . 

 – , 

, , ,  

. 

 S1,  S2- S8. 

,  220  110 . 

 

 0  460 ,  

, . 

 – . 

 4  

80-20-0,5  

,  

. 

:  –  

, ,  

. 
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3.2  

 

3.2.1  : 

 

: =350 , 

: d2=100 , 

: d1=100 , 

 : d’=53 , 

: (dn)= 100 5000= 5·105 -1, 

: 4000z . 

 

3.2.2  ( ) 

 

 

. .3.1). 

 
 

. 3.1 –  

 

 

 

 

 

 



 

17 
 . 

. .   

. 
 
 

ÄÏ.ÄÏÒÂ.00.000.ÏÇ 
 

3.2.3  

 

, , 

,  

 –  dn, -1,  ,  d  –   

, n – . 

:  (dn)max= 5·105 , 

 

7218  4  

 [nmax]=4000 -1. 

 

7217  4  

 [nmax]=4500 -1. 

. 3.5 – 

  (dn)max= 4.5·105 – . 

. 3.1 t=50…55°  

. 

 

 

3.2.4  

) 

 

  l=260 . 

 

l
laP

R
)(

1   ,     38.9
260

)260350(4
1R . 

l
aP

R2   , 38.5
260

3504
2R   , 
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:
21

1

"'
RCr , 

 :
22

2
2 "'

RCr . 

,  r'  – , 

        r" –  

. 

111' Rr , 

, 1  

: 

)02.07.0(10333.01 4 d · -2/3 , 

 

,  3 ,    

44 10173.0)9002.07.0(103/1 , 

0016.01073.138.9' 3
1r . 

 

 d=85 . 

222' Rr    

, 2 - : 

,  2 ,    

 
544

2 106.2)5.802.07.0(105.0)02.07.0(105.0 dK p
-2/3. 

0015.0106.28.5' 5.
2r . 

 

 

: 

)1(
4

D
d

bd
RK

r , 
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, =0.015…0.025·10-4 3 , 

  191.0)
90
531(

119
38.9104 6

1r , 

198.0)
85
531(

6.65.8
38.5104 6

2r . 

 

: 

 

Cr /523730
191.06.1

109381
3

. 

Cr /316843
198.05.1

105382
3

. 

 

 

3.2.5  l  

 

: 

 

2
32

2
3

1
1

3

2

2

))(1()1()1(
3 l

ae
l

laeP
J

l
J
a

E
aPY  

 

, =4000 , 

       =350 , 

       = 2.1·105  , 
4

1

1
4

1 1
64 d

ddJ 46
44

1078.4
90
531

64
90 , 

4

2

2
4

2 1
64 d

ddJ 46
44

102.3
85
531

64
85 . 

3=0.4 ( . 3.4), 
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Cr
e /1091.1

523730
11 6

1
1 , 

Cr
e /101.3

316843
1

2
1 7

2 , 

0058.01018.1211.0138.10

)350)(4.01(1037.2)4.01(3501086.44000

1078.4
)4.01(

102.3
350

101.23
3504000

5
2

27
2

7

665

2

l
ll

ll
l

lY

  

 

dl
dy ,  0  

: 

 

01018.1211.02.20 5
23 lldl

dy ,    l  0 : 

02.20211.01018.1 35 ll  

 

,  ymin  l=159 , 

 l =260 . 

 

 

3.2.6  

 

, l, E  J1, J2,  

y- :  

 

y 01.00058.03001018.1
300
211.0

300
138.10 5

2  

:
y
Pj /400/400000

01.0
4000 , 
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: 
j

/105.21 6  

lyy 026.00001.0 , 

. 

 

 

3.2.7  

 

l
a 007.0

)
260
3501(6

1.0

)1(6
1  - , 

 

,  - 0.1 – , 

012.0

260
3506

1.0
2 - . 

 

3.2.8 , ,  

 

, ,  

: 

1i

i
n A

Al . 

14.0
)(

5.0 2
21

2
21

laa
l 27.0 , 

, 35.01 -  

. 

 

3.2.9  

 

: 
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ÄÏ.ÄÏÒÂ.00.000.ÏÇ 
 

 

23
1

)1( am
JE

c , 

, 4.2 , 74.0
350
260

a
l ,  

m- , lddVm
4

)( 212

, 

d 90 ,  d 531 . 

aall 81010026035021 , 
3/85.7 , 

1J 461078.4 , Vm 4.2685.781
4

)3.59( 22

, 

1
23

611

530093
35.0)74.01(4.26

1078.4101.24.2c . 

 

 

3.3  

 

1. : 

 

-  m = 78 , 

-  m = 28 , 

-  m = 21 , 

-  m = 22 , 

-  32 5 m = 5 , 

-  1FK6-042 m = 11 , 

- , , ,  m = 25 . 

 

2.  
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: 

J =  · r² · L  / 1000 

-  J1 = 0.00035  · ², D = 32 , 

-  J2 = 0.00048  · ², D = 40 , 

-  J3 = 0.00116  ·  ². 

 

3. , : 

 

- : 

J1  = J1 + m (2345) · (P1 / 2 ) ², 

m (12345) = 28 + 41 + 92 + 5 = 166 , 

J1  = 0.00035 + 166 · (0.005 / 2 ) ² = 0.000455  ·  ². 

- : 

 

J1  = J2 + m (1234567) · (P2 / 2 ) ² = 0.00048 +280 · (0.005 / 2 ) ² = 

0.00067  · ², 

 

m (1234567) = 78 + 28 + 41 + 92 + 5 + 11 + 25 = 280 . 

 

4. , : 

 

-  

J1 = J3 + (J1  + J3) /i1²+J 1=0.00023+ (0.000421 + 0.000116) 

/1²+0.000347= 0.00128  · ², 

, 1.0- . 

-  

J2 = J3 + (J2  + J3) /i1²+J 2=0.00023+ (0.000421 + 0.00023) /1+0.00086= 

0.00138  ·  ². 
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5. : 

 

-  Ft1 = (m12 · g + F 1) · f, 

, f = 0.062 - , 

  F 1 = 200  -  

, Ft1 = (113 · 9.81 + 200) · 0.062 = 81 . 

-  Ft1 = (m1234567 · g + F 2) · f = (280 · 9.81+ 200) · 0.062 

= 150 . 

 

6. , : 

 

- 1 = (Ft1 · p) / (2  ·  · i1) = (81 · 0.005) / (2  · 0.9 · 1.5) 

= 0.0477  · , 

- 2 = (Ft2 · p) / (2  ·  · i2) = (150 · 0.005) / (2  · 0.9 · 

1) = 0.0884  · . 

: 1 = 2 = 1  · . 

: 

1 = 1 + 1 = 1.0477  · , 

2 = 2 + 2 = 1.0884  · . 

 

7. : 

 

1 = 2 1 = 2 · 2.39 = 4.78  · , 

2 = 2 2 = 2 · 4.78 = 9.56  · . 

 

8. : 
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-   tp1  =  (  ·  J1  ·  n 1)  /  (30  ( 1  ±  1))  =  (  ·  

0.00128 · 3000) / /(30(6.4-1.0477)) = 0.075 . t 1 = (  · J1 · n 1) / (30 ( 1 ± 

1)) = (  · 0.00128 · 3000) / /(30(6.4+1.0477))=0.054 . 

 

-  tp2 = (  · J2 · n 2) / (30 ( 2 ± 2)) = (  · 

0.00138 · 3000) / /(30(12-1.0884)) = 0.04 . t 2 = (  · J2 · n 2) / (30 ( 2 ± 

2)) = (  · 0.00138 · 3000) / /(30(12+1.0884))=0.033 . 

 

9. . 

 

:  

 

1 = 3500  = , 

2 = 3500  = z. 

 

 ( ): 

 

do =  (64 • P • (  · L) ²) / ( ³ · E), 

, 1 = 0.5, 2 = 0.5, L = 310 , L2 = 390 . 

do1 =  (64 • 3500 • (0.5 · 310) ²) / ( ³ · 20000) = 10.1 . 

do2 =  (64 • 3500 • (0.5 · 390) ²) / ( ³ · 20000) = 14.68 . 

 

: 

 

do · n <80000 

do1 = do2 <80000 / n = 80000/5000 = 16 . 

 

, : 
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do> 2 · 10 ³ · n  · L² /  · k. 

 do1> 2 · 10 ³ · 3000 · 310² / 1 · 0.7 = 7.7 , 

 do2> 2 · 10 ³ · 3000 · 390² / 5.59 · 0.7 = 24.5 

. 
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4.  

 

4.1   

 

,  

. ,  

.    

. ,  

.  

 ( ).  

. .  

.  

,  

 .  

 (  

),  

, . 

 

. 

.6  

.  

. . 

. 

.  

. 

 

,  

.  
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 4.1 –  
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4.2 . 

 

 

.  

, .  

 

.  

.  

. , ,  

. .  

, .  

.  

, . ,  

,  

. ,  

. 

:  

.  

 

.  

.  

. 

 

.  

.  

.  

 

. 
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 4.2 – . 
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4.3 . 

 

 

 

.  - 

,  - .  

.  

: .1, .2, 

.3, .4.    

.5  

.  CGC-100  

"Camozzi". .15  

. .11 . 

.1.  

 (  60813-100-002-001 ) 

.  

.  ( .  

 60813-100-003-001 )  

.1 .  

.5 .6 .  

.  ( .  

 60813-100-004-001 )  

.16. 

.15.  

.17 .2.  

.109 .5.  

.32.  

.26 .105.  

.29 .30 .31. 
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.107 .1  

.21.  

. .1  

.19 .20, .3.  

,  

.51. .16  

. .7  

. 
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  4.3 -  
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4.4 . 

 

.1 , .  

. 

 " "  

 4-46120 .50, .2,  

. .3 ,  

, .29,  

.37 .51.  

 " "  4-46120  

.50.  

.4,5,6, 7. .8  

.39 .43.  

 5-118 .48, .19 

.28. .22 .21.  

.48  

. .23 , 3-

.11, .13 .9. .11 

.12 .14, .15. 

.15 .16,  

.15 .38.  

 1000830 .49. .49 

.17, .18 

.35. .20.  

.25  

.23  ( )  

.17  

 ( )  

.20 .15 .16.  
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.11  

.23,  

.17  

.15,  

.14 .11 .  

.23  

. .15  

, .20 ,  

.23  20000 

. .23  3,5 ... 3,7  

 
 4.4 –  
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4.5 . 

 

  , .  

 . 

 " "  

 FAG B7215C . 67, . 20, 

, . 1  

. 27.    " " -

 FAG B7213? . 66.  

.22, 23, 25, 26.  

. 2 . 

42 .29.     -  

 5-211, ,  

. 9  

. 11 . 10 . 

3. 

 

 
 4.5 –  
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4.6  

 

.2 94 

1583-93 ,  

.  

.17  

.2. .25 

.  

.36. .4 .1  

8,  

.35 ..  

.20 .2  

.  

.3  

 ( ),  

. 

.  

.52  

. .5, 6 .11 

.7 .22  

.45.    

.39 .  

,  

.11.  

 

, ,  

, .11, 
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.  

.  

 

.10 .25  

.12  

.20.  

.8 .52.  

,  

,  

 

.  

.  

.  

.  

,  

,  

.  

 

.  

,  

.  

.  

,  

 

.  

,  

 

.  

 



 

39 
 . 

. .   

. 
 
 

ÄÏ.ÄÏÒÂ.00.000.ÏÇ 
 

.  

,  

.  

.  

. 

 
 4.6 – . 

 

 

4.7  

 

.  

.1 .  

 ( .16  50 )  

. .1,  

.3 . .11  

. .15.  

.12 .2,  

.41 61M2P050A0035  "CAMOZZI".  

.9  



 

40 
 . 

. .   

. 
 
 

ÄÏ.ÄÏÒÂ.00.000.ÏÇ 
 

.15. .15  

.25 . .1, 

.53 .54  

.7. .7 .55 

0632-025-00  Rexroth. .7  

 50M2AP40A1900  

"CAMOZZI", .7 .13  

.19. .7 .4.  

.4, .8  

. .7  

.11, .  

.24 .25,  

. :  

 

 

.  

.11 .7  
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