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The article gives research of a stability of a motion of a various stiffness rotor in three versions of  the con-

struction of its supports. An optimal scheme of a rotor in nonrotating elastic supports is deÞ ned.

 :  , ,  ,   .

Key words: a stability of a motion, a rotor, elastic supports, anisotropy of elastic Þ eld.

         ,  -

  . ,    ,    , 

   ,    -

   (    ) [1; 2].   -

,     ,    ; , 

         .

   —      -

,           

   [1; 3, . 27–44] —   .

         , 

      ,  

  .         ,     

   [4].        

       .

        ,   

               ( . 1). 

. 1.    

   ,        -

 .        c
1
  

2
            -

,        ,  

 c
01

  
02

    .          

 m       
1
  

2
      . -

          ,   
0
, 

0.
. 

     ,     .  -

        (  

 k).



В
ы

п
ус

к
3

91

           :

                                                              (1)

   
0
  

0
:

 c
(1)

  c
(2)

 —   ,  :

                                                    (2)

      ,  c
(1)

 = c
(2)

,     -

     ,     -

        [1; 2].    2 , 

 ,   .

          

   [5, . 45–75].        

  ( )      -

     .    -

          . 

            

 (   1–3) ( . 1).

 

  ,   . 1,  ,  

.        (   -

),      
1
    

 k.          2  3  

  , ,   ,  -

     h.

   1.  ,    ,   -

 F         ,    -

: F  = –h ú, F  = –h ú.      R   

  ,            

R
x
 = –kxú, R

y
 = –kyú.     :

x  =  cos t  –  sin t,

y  =  cos t +  cos t                                                               (3)

         : 

          1  

 [1]:



В
ы

п
ус

к
3

92

                            (4)

        ( -

) .       -

   ,  = /
0 
 —   ,  = k/m

0
 —  

  ,  = h/m
0
 —    

,  = (
1
 – 

2
)/(

1
 + c

2
) —        = 

0
t — 

 ; ,   d/d  ,    

(4)  1  :

     

                               (5)

    2  3.         -

   ( ú – ú
0
)  ( ú – ú

0
).     

      2      

 , ,      –2hxú
0
  –2hyú

0
,  ,     

(3),    , : –2h( ú
0
 – 

0
)  –2h(ú

0
 + 

0
). 

        = (
1
 + c

2
)/2

0
  

 .    ,    2,  :

                                           (6)

,   3      ,    

         -

 –2h ú
0
  –2h ú

0
.         

  ,    3,  :

                                           (7)

  = (
1
 + 

2
) / (

01
 + c

02
) —    ;  = (

01
 – c

02
) / 

(
01

 + c
02

) —     . ,     -

  (  = 0)  (7)  :

                          (8)



В
ы

п
ус

к
3

93

 (2)      

                                                   (9)

     (9)  

                                              (10)

  ,    (10)      «–».  

 ° = °( ),       = 0,2,   . 2. 

. 2.  ° = °( )   = 0,2

 ,    ,     -

       °,  :

 

       ,   -

         . -

   2 ,  ,   .  ,  

  3,       .

     

 ,          -

  [1],    .

1.       ,     

      ,     

,    . 

2.          

      .      

      
2
     -

 ,   [1],        

   .      -



В
ы

п
ус

к
3

94

 ,    1.   D- ,   

(    )   (5)   

 = A exp(ip
0

),  = B exp(ip
0 

),                                                      (11)

 ,  —  ; 
0
 —       -

  ; i = –1.

  (11)    (5)    

   —  ,  ,      

  ,  :

                                 (12)

                                                  (13)

  (13) ,       ,  -

    ,  0.    
0
  (12),  

    

                                            (14)

 (14)   ,   [1].   (14) -

,      1     .  -

   .     (13),    

 ,         -

 

    (12),      -

:

                                                      (15)

 a = (2k/ )2, b = k4/ 2 + 2k3/  – 2k  – 4(k/  + 1)2, c = –(k/  + 1)2 [  + (k + )2].

    
3
   (15)     

  
3
    «+».

         -

 (12)      = 
3
:

  d = –1 – 
2

 – (k + )2 / 2, f = ( 2

1
 – 

2
) ( 2

2
 – 

2
) + 2 2

.

 . 3        -

      (    ).  

  . 3,     ,    :   

  (     = 0,02)       

 ;       .   

        ,     

 ,     [1],     ,    -

  .



В
ы

п
ус

к
3

95

. 3.      1   = 0,2  k = 0,16

, ,    ,   ,  

      .  
01,2 

 -

             

,        , ,    

         .  

  |
03

| (    )   . 3  -

.          p
3,1

 = 
3
 – 

0,3
  

3,2
 = 

3
 + 

0,3
,     . ,    

 
3,1

 = 1,        
3,1

 = (
1
 + 

2
) / 2.

          -

 ,           -

 
1
  

2
 ;         

   .

    (14),         

    [
1
  

2
],       -

         ,  

     2  3     .

      

           -

  [1],         

1
  

2
     

 

  

.                                              (16)

   [6]   . 4 (   -

  ).    –  -

  = 0,1   . 5,        |
03

|  -

 .    ±
03

       : 
3
,
1 
=  – p  

 
3
,
2 
=  + p .   p

3,1
   ,    

3,2
  -

    . 

. 4.       2   = 0,16    = 0,2



В
ы

п
ус

к
3

96

. 5.      2   = 0,1

     ,         

  
01

 = 
02 

= 0     p
1
 = 

1 
 p

2
 = 

2
,    -

         .  p
3,1

   

    : p
3,1

  0,5(
1
 + 

2
),  

1
  

2
 —  

   ,   (16).  
1
( )  

2
( ) -

  . 5  .    . 4  5,    

,         < 0,2,  -

          é 

   ,    .     

      3.       -

   .      

 ,   [1].

        

 . 6    –   -

  ,   ,     .  -

           . 7,  

       = 1.   

      3  . 8,    -

     = 0,07. ,     

       . 9.

 ,  . 7–9      
1
  

2
,    3    :

. 6.       3

  = 0,2,  k = 0,16    = 0,1



В
ы

п
ус

к
3

97

   

 

                                     (17)

    ,   |
03

|      

 ,         p
3,1

  p
3,2

  

   .

. 7.      3 

  = 1   = 0,1

. 8.      3 

  = –0,07   = 0,1

. 9.      3 

  = 1   = – 0,9

   ,     -

       0,   (10) ( . . 2), 

         

  .       ,  

 « »            

[
1
,  

2
].     , ,  ,      

     .       

    ,      .



В
ы

п
ус

к
3

98

  ,          

  = (c
1
 – 

2
 ) / (c

1
 + 

2
) = 0,2  h =  0,16 m

0
,    k = 0,16.

    ,       

          -

     .   1,    

,       0,2.   2    -

       ,    

     
1
  

2
      — -

  ,  .

   3,      « »     -

 ,         (   ,  )  -

           , 

    0.

        -

         .   1  

 = 0,2      
3
 = 2,25.    -

 
3 

 , , - ,   > 0,2     

  ( . . 3).   2     
3 

 

,      3,  .   -

  3–4     .   -

     ,       

    ( . . 5). ,   3   

    ,        

(  = 0,1) ( . . 8).         

   .        

   ,      (   0);     -

     .

            -

   ,        — 

       p
3,1

 = 0,5(
1
 + 

2
)  

3,2
 = 2

3
 – 0,5(

1
 + 

2
 ),  

 
3
 —     .

,         2  -

  ,         -

           -

   .

 

1.  . .     / . . . — .: 

 , 1959. — 247 .

2.   : .:  6 . — .: , 1980. — . 3:  -

,    . — 544 .

3.  . .     / . .  //   

. — .: , 1972. 

4.  : . . 314009  /  . .,  . .,  . . — 

. ., 1971. —  27.



В
ы

п
ус

к
3

99

5.  . .        / . . , 

. .  //  . — , 1976. — . 10. 

6.  . .       -

      (   001219) / 

. .  //   : . . — .: , 1975. —  2.

 620.197:629.12(4)  . . ,

-  . , ,

   ;

. . ,

, 

   

   

  , 

  

STUDY OF CORROSION RESISTANCE OF METALLIC HULLS 

OF SHIPS TREATED BY EFFECTIVE FILLERS
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In the article the analysis of existing methods for protecting metal hulls is carried out, a new technical solu-

tion for the effective Þ ller having greater resistance to corrosive degradation in comparison with the conventional 

protective coatings is made.  A new environmentally safe for marine, environmental Þ ller is developed and tested. 

The practical uses of this coating, which as compared with the current standard coating is elastic are shown. This 

coverage does not have any existing analogues and has a relatively low cost because it is composed of industry and 

agriculture waste products. Covering having a high adhesion ability can keep  on the metal surface with various 

parameters of the environment, as evidenced by the above experiments described in this article. 
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Key words: Þ ller protective coating, Þ ller component, crude rubber, aggressive environment, corrosion, 

corps, ship, steel, marine environment.
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