
31 
 

 629.113 
 

     
 

 . .,    
 . .,    

 . . 
 . . 

 
.          

 .        ,  
  ,      ,    . 

  ,           
    .      
 ( )   . 

         , 
         .  

   Tom Gelinas [1]  ,  80%     
90%       . 

       .  
  ,      100  ,  70% 

      . "   
          " 

[2].  
            
 , -      ,   

          
   .  

 .         ’  
    .      [3]  

          
 .          

(     - ),     
.  

1 2 1 2 1 1 2 2 1 1 0 1 1

1 1 1 1 1 1 1 2 2

2 2 2 2 2 2 3 3 3

3 3 3 3 3 4 4 4

4 4 4 4 4 5 5 5 5 5 5 5 5

( )
( )*

*sin ( )cos ( )sin
( )cos ( )sin

( )cos ( )sin ( )cos ;

r r

r r

r r

r r r

m m u m b c m a v
k k m v X X
k k X X

k k X X
k k X X k k  

 
2 1 1 1 1 2 1 1 1 1 1 1 1 1 1 1 1

1 1 1 2 2 1 2 2 2 1 2

2 2 2 2 1 2 3 3 3 3 3 3 3 3

4 4 4 4 4 4 4 4

5 5

( ) ( ) ( )
( ) * ( ) ( sin ) ( sin )

( ) cos ( ) sin ( ) cos
( ) sin ( ) cos
( )s

r

r r

r r r

r r

r

m u b c a v I k k a
X X h X h b X h b

k k b X X k k
X X k k
X X 5 5 5 5 5 5in ( ) cos ;rk k

 

____________________ 
  . .,  . .,  . .,  . ., 2013 



32 
 

  
2 1 1 2 2 1 1 1 2 1 1 1 1 3 3 3

3 3 3 3 3 4 4 4 4 4 4 4 4 5 5 5

5 5 5 5 5 3 3 3 3 3 3 3 3 4 4

4 4 4

( ) ( ( ) ( ) ) ( )sin
( )cos ( )sin ( )cos ( )sin

( )cos ( sin ) ( sin ) (
sin )

r

r r r r

r r

r

I m a u b c a v X X
k k X X k k X X

k k X h b X h b X h
b X 4 4 4 4 4 4 4 4 4 5 5

5 5 5 5 5 5 5 5 5 5 5 5

( sin ) ( ) cos (
sin ) ( sin ) ( ) cos ,

r

r r

h b k k b X h
b X h b k k b

                        (1) 

 
 ’      , : 

               
2 2

2 2 1 1 2 1 2 2 2 2 1
1 2 2

2 1 1 2 2 2 1 2 1 1 2

0 ( ) 0 0 0 ;m B m b c A m C I m I a A A I Iu
m C m I m I B m m I I m I I

 

                           
2

1 2 1 1 2 2 2 2 2 1
1 2 2

2 1 1 2 2 1 2 1 2 1 1 2

( ) 0 0 0 0 ;m m b c B m I B m I A I m B
m C m I m I B m m I I m I I

                     (2) 

                    
2 2

2 1 1 1 2 1 2 1 2 2
1 2 2

2 1 1 2 2 1 2 1 2 1 1 2

( ) 0 0 0 0 ,m b c m B m B m C m C m B m I B
m C m I m I B m m I I m I I

 

             1
1 2 1 1 1

1 1 1

42 10 3 ;AA A uA m m v A
v v v

 

 
1 1

2 1 1 1
1 1 1

1 1
2 1 1 1

1 1 1

1 420 2 3 ;

1 320 1 .

B u BBB m B C v B
v v v

C u CCC m v C C
v v v

                                                           (3) 

 , ,       
. 

   -  : 

                                               
1

1
3 1

11 3,4
1

1
1

0.ij ij

u
u

a b                                                (4) 

         
      (1)   (5).  

 ,   -  ,     
1 1 1 1 2 3, , ( , , ) exp( )u a a a t ,           

                                                 4 3 2
0 1 2 3 4( ) 0D A A A A A .                             (5)  

      



33 
 

                                 
2

11 11 12 12 13 13 14 4
2

21 21 22 22 23 23 24
02

31 31 32 32 33 33 34

0;
n

n i
i

i

a b a b a b b
a b a b a b b A
a b a b a b b

                           (6)  

 
ija   

ijb  –  ,      ,  
    Maple 12.  

   -  [4], ,     
  ,      .   ,  

    .      
  .  

        
:       –  ,   ;  –   

’   –       .    
   ,         

 ,  ’       . 
    (5)  1 –   

   ,   3 –      
   .   (2)  ,   

   
                                       

1 2 1 1 1 2 1 2 3 4, , , , , , , , , ,..êðv f m m a L c L k k k k .                                            (7) 
 

  (7)      ,  , 
          

 ,        .  
        -  

DAF XF 95.430   KRONE – SDP 24  N3+O4. 
   (5)  (6),     

 ,ij ija b      ,     
    0 1 2 3 4, , , ,A A A A A    3  

 . ,      
   ’     Maple 12. 

        
,     4À = 0,  ,   3  = 0 – 

.          
 ,     ,    V  

  .   : 
             4 0 ÊÐÀ V V ; 4 0 ÊÐÀ V V ; 

4 0 ÊÐÀ V V ,                                     (8)   
  

 V  –   ; 
ÊÐV  –    ; 

 
                    

3 00 ;V V  3 00 ;V V  3 00 V V ,                               (9)  

 V  –   ; 
 

0V  –      . 
 
 



34 
 

 ÊÐV   0V     ,       

ÊÐV V   
0V V   ,     (2)   

    .    (8)  (9)    
   : 

                                                    4

3 0

( , )
( , )

ÊÐÀ f V ³í ø ³ ô àêò î ðè
f V ³í ø ³ ô àêò î ðè

,                                                     (10)     

,        
ÊÐV V   

0V V ,  
    (9).        ’    

           
        . 

        
’  .      (9) ,   

  
4( )ÊÐV f A  0 3( )V f    .  

       .  
 
 

   
ÊÐV   

0V   4 0À   3 0   : 

4 ( , ) 0iÀ V X   3 ( , ) 0iV X , 1... ,i n  

 V    ; 
iX  ; 

n  . 
    V   

minV   
maxV    max minV VV

n
,  

  
minV   maxV       

4 0À   3 0.   
  ,    V      

 
Ê ÐV   0V .       ÊÐV   0V  

 -    . 
      ,     
,     ,       .  

          
       ,      
       .  ,  

       .  
   ,      ’  

        ,  
. 

       ,  
              

    . 
       

ÊÐV   0V ,  
   (1).  -    

    ,      
    [5,6]. 

         DAF XF 95.430  
 KRONE – SDP 24       

30,6 /   110,16 / .  



35 
 

   -      
        : 

-       – 3  +3 [ ]; 
-       – 3  +3 [ ]; 
-  -      0,12  1,1 [ ]; 
-    8 000  33 610 [ ]; 
-     5 000  10 000 [ ]; 
-      100  400 [ / ]. 

          
   ’  . ,   

   
ÊÐV   0V ,      

   . 
         

. 
 .1          

 .         1, 
    -  2,     

 3     4.  
  -      ,    

.        . ,  
   1º      15,1%,   

-  –  12,2%,      –  6,2  5,1% 
.     3º      
. 

 

  1. –      
     

        
1 2 3 4, , ,êðV f , 

   . ,       
    .  ,  . 3.2: )  1,   
 ; )  7      ; )  9,  

   .   
 



 

      
 

 
 

 

 

 
 
 

 

 

 1 
 2 
 3 
 4 
 5 
 

 
 
 

    

. 1 
 

 

 1 – 
 

  

 (+) 
 (–) 

  
.

 2. – 
 /  
1 

 
 3 – 

 1 
 2 
 3 
 4 
 5 

. 3 
 

 2. – 

  
 

 

, 

 
.  

 

 
 

 

 
 

 

,  
1, 

 3.

 

 
 

2
+1
– 
0
0
0

  
 

32,4
31,2
30,2
29,6
29,2

 
  

36 

  

 
 

  

 

–

, 
 

 
1 

2 
1 
1 

0 
0 
0 

 
 

, /  

 
 

  
 (

1 
0 
1 
3 

–3 

 
 . 2. 

  

3
0
0

+
–
0

 , 
  

 
 
 
 

 

 

,  

 
) 

 
2 

0 
1 
3 

–3 

   

2 
3 
0 
0 
1 
1 

0 

  
 

 

6 
7 
8 
9 

10 

: 
1m  

 

,  
 

 

  

4
0
0
0
0

+

. 3. 
 

29,6
29,3
28,9
28,6
27,1

  
 

 

 
 2,

3 
0 
1 
3 

–3 

3 
4 
0 
0 
0 
0 
1 

 
, /  

6 
3 
9 
6 
1 

 ,

 
, 

 

 
, 



 

2m  

 

 
                 

 
 

 

 

 

 
 

 

 
.   

                  

 3. – 
 

 
 

   
  

.  
, 

. 
. 4 
 

 
 

 4. – 

, 1c  

       )        

 
 ( ) 

 
 

. 
 

 
  

 
 

, 
 

 
 

 

                  

 
   

,  
  

 
 

 
. 

   
  

 
 ( )  

37 

  

                  
 

 
-

,  
  

 

 

 
 

 
 

 
 

 

                  

 
 

  
   
 

 
  

 

 
 

   
 

 
 

 

                  

 
 

-

  
 

 
  

 
, 

 .  

 
  

  

           ) 

  : 
 

 
  

 
 

 

  
 

  

:  
 ( ) 

  

 

 
 ( ) 

 

  
 

 

 
  
. 

 

 

 

 
 
 
 
 
 

 
 
 



38 
 

 
  , . 3  4, ,     

        
           .   

  ,   . 
.   -   -    

       .      
  . ,     1º    

  15,1%,   -  –  12,2%,     
 –  6,2  5,1% .     3º  

    . 
 

  
1. Tom Gelinas. Mis Alignment: The Tire Killer // Fleet Equipment. – 1999. –  V.18, N 2. – 

.20. 
2. Tom Gelinas. Preventative Suspension Maintenance // Fleet Equipment. –  1991. – V. 17, 

N 12. – . 9. 
3.  . .        

      / . . , . .  // 
,       . – 1996. –  

1. – .116–120. 
4.  A.M.   /  A.M. – .– .: -   , 1956. 

– .2. – 475 . 
5.  . .    : [ .   

. . ] /  . . – .: , 1990. – 352 . 
6.  . .  : .  . – .: , 1975. – 

216 .  
  

 
 . .,  . .,  . .,  . .    

 . /   ,   ,  
 ,    //    

. – .:  – 2013. – . 27.    
         

 .        ,  
  ,      ,    .  

      ( )   ,  
      . 

        ’   
   . ,     

        . ,  
   1º      15,1%,   

-  –  12,2%,      –  6,2  5,1% 
.     3º      
. 

 : B  , - , 
,  ,   ,  ,  

  
 

 
 



39 
 

ABSTRACT 
Sakhno V.P., Timkov O.M., Gumenyuk P.O., Faychuk M.I. To determination of indexes of 

stability of lorry convoy. /Vladymir Sakhno, Alexsandr Timkov, Pavlo Gumenyuk, Mickol h 
Faychuk // Herald of the National Transport University. - K.: NTU - 2013. - Issue. 27.  

The necessity of permanent control after the corners of setting of the guided wheels does not 
cause doubts. It is necessary for providing of the protracted term of service of tires, low resistance 
of woobling of wheels, proper indexes of stability and safety of motion, and also economy of fuel.  
Unperpendicularity of axes of bridges and frame of semitrailer (trailer) is stipulated by their defect. 

Out-of-parallelism of back bridges is caused by the surplus friction of tires with a surface 
dear, causes enhanceable resistance woobling of wheels and creates undesirable lateral forces which 
can result in violation of stability of motion. 

The decision of task about stability of motion of lorry convoy is based on the decision of the 
system of differential equalizations of his motion. It is set such decision, that in any direction 
diminishes stalling speed of lorry convoy the increase of defect of | - | bridge of 
car-tractor and semitrailer. Perekos| of back bridge of semitrailer influences  most substantially. So, 

| of this bridge on 10 reduces stalling speed of lorry convoy on 15,1%, second bridge of car-
tractor – on 12,2%, second and first bridge of semitrailer – on 6,2 and 5,1% accordingly. 
Subsequent growth of defect over 30º  of swaying instability of lorry convoy leads. 

KEYWORDS: LORRY CONVOY, CAR-TRACTOR, SEMITRAILER, STALLING SPEED,  
LATERAL FORCE, DEFECT OF BRIDGE, CORNER OF SETTING.  
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