
 »
 

. . . . . 18. 2019 . 

 
doi: https://doi.org/10.15802/tstt2019/182882 © . ., . . 2019 

88 

 629.463:656.212.5 

. . 1*, . . 2* 
1* . « »,  « », . , 34, 
246653, . , , . (0232) 95-39-48, .  pgsergey2006@yandex.ru, ORCIID 0000-0002-
6929-1008 
2*  « »  « », . , 
199, 247210, . , , , . (2334) 6-22-22, .  kisevgenix@mail.ru  

 
 

 
 

-
 ( )  

. . -
, -

, . . . -
. -

,  
, -

, . -
. , -

, ,  
. 

. , -
 « » -

, -
-

, -
.  

: ; ; ;  

 

-
 -

-
 .  

,   30   
, -

-
,  ,   

 1520 -
 

-
,  

. 
, 
-

, -
-

,  

-
 [4], -

 –  
. 

-
 ( , ) -

, -
 

. -
 

-
-

.  
 (  

),  
 

 ( ) .  
.  

-
. 



 

89 

,  
 

-
 ( ). 

,  [7] -
-

, -
.  

 
 

, , -
. -

 
,  .  .   

-
-

, , . 
,  

 
, 
 
, 
-

, , -
-

. 
 [8], ,  

 
 30 %  

-
,  

-
 « », -

 
 15  2,5–10 , .  6–1,5  

 
)  

 
 [3]. -

-
 

  = 1,3…1,6,  1,2…1,25,  
 [4].  « » 

 
-

,  
 ( )  

.   
-

: -
,  

, -
 « »  –  -

, -
,  -

.  

,  
 
 

 ( ), -
-

 ( ) 
 

.   
 
 

 ( )  
 [5].   

-
 

,   
 
 

. 
 

,  
-

 ( )  
-

,  
 

. 

 

-
-

 ( ),  
-
 
 

. 

 
-
-
 

-
 ( ).  

 0,1  ( -
-4 )  

-
, ,  

, 
-

 [4,  
 4.2]: 

1) »  « »  – -
 q -

 w ; 
2) »  –  q  

-
 w ; 



 

90 

3) »  – -
 q ,  

 w . 
-
 
 

-
 
 

 3100 . -
.  -

 
-

 ( ), -
 minq  

 18,4 ,  maxq – 
94 . 

, -
, . 

,  ,   « »   
»  q -

 18,4   43,6  ,   
»  q  –  

 43,6  68,8 ,  « » 
q  –  68,8  94 . 

 
,  

 « »  « »  
 77,23q , « »  – 23,61q  

 « »  – 97,85q . 
. 1 -

 ( ),  
 

-
. 

-
 2 -

 ( 2 = 1194,75 ). 
-

 [ ] 23,54M m . 

 
. 1.  

  

 
 

 
.  

 km -
 

, -
, -

 ][ kmM . 
, -

-
-
-

 ][mM ,  
-

 
n

k
kmMmM

1
][][ . 

,  
 

-
  hm  

][ hmM , -
. -
 q  ][qM , 

 
][qM  

 ][][][ hmMqMqM . (1) 
,  

 ][ hmM . 
, -

 230,5  
245,3 -

 ( )  
 [1,  1]. 

 
.  

 
.  ,   [1, 

] -
 950…964 , -

 –  800…810 . -
-
-

 82 , -
 – 70 .  

 
. -

 
,  ,   

-
. 
-

,   



 

91 

 
. 

-
 (  

-53) .  
 

,  
-53 -

-
 (418 )  

 (443 ).  
-
-

, -53  
 2800 

,  
 ( ). -

, -53 -
. 

 ][ hmM  
.  

-
,  

. 
-53  

-
, , -

-
 
 

 D  
h  

 )44,3734638598( hD . (2) 

. 2 
ˆ( )D f h ,  

 ( -
 %71,982R ).  

 
. 2.  

 

 (2)  ,   
 

-
 (  [2, 6]  

 22 )  
 

, , ,  
. -

 
. ,  

 964  844 -
, 
-

 12,4 %. -
-

,  
 

-
. -

 [1]  -
 

 30 -
 30 ,  

 1, 2  –  
15 .  

, -
 ][ hmM ,  -

 
 maxh .  .  1   

 
 886  

 (  
-53 ).  

 1  

 

 
 

maxh ,  

67
 

68
 

69
 

70
 

71
 

72
 

73
 

74
 

75
 

76
 

77
 

78
 

79
 

-
-
, 

k 

2 1 2 7 19
 

51
 

15
3 

19
8 

24
9 

15
6 

35
 

11
 

2 

 
. 1  

 maxh -
 

i

i

k
kh

h max
max ; .  4,74maxh  

-
 ][ hmM -

 minh -
. . 2  

 
 836   

 ( -
-53 ). 



 

92 

 2  

-
 

 
 

minh ,  
23

 
24

 
25

 
26

 
27

 
28

 
29

 
30

 
31

 
32

 
33

 
34

 
35

 
36

 

-
-
, 

k 

4 11
 

32
 

53
 

91
 

10
8 

93
 

19
3 

86
 

88
 

41
 

21
 

10
 

5 

 
. 2  

 minh -
 

i

i

k
kh

h min
min ; 4,29minh . 

 
-

,  
 ][ hmM : 

9,512/)( maxmin hhh . 

 
 1  2 ,  

-
 (  2 -

 38,69  50,71).  
,  

 23  
79  

, -
 h . -

 
-

 224  (3 -
). 

. 3 -
 1792 ,  

.  

 
. 3. -

: 1 – ; 2 –
; 3 –  

-
 

( 2 = 460,42 ),  îáh -
 52,3 , , 

 (51,9 ).  
-

 (2)  
. 3.  (2)  

 74,4 -
 D  957,3 . -

, 
 957,3 ,  

-
,  

74,4  10 .  
 7850 3 [1, -

].  
. 3. 

 (2) -
-

.   
.  3 -

 
-

,  
. 

 

 3  
 

 
 

h ,  

-
 

 D ,   

   
 R -

,  
 

*, 3 
 

* 
hm  ,  

 
** hm ,  

74,4 957,3 0 0 0 0 
64,4 937,6 9,9 3848259*** 30,2 241,7 
54,4 917,5 10,1 3849018*** 30,2 483,4 
44,4 896,9 10,3 3849827*** 30,2 725,2 
34,4 875,8 10,5 3850694*** 30,2 967,0 
24,4 854,2 10,8 3851625*** 30,2 1208,9 

*     
. 

**   . 
***  AutoCAD  D  R -

. 



 

93 

. 3 , 
-
 

. , -
 hm , ,  

 m  h  

 24,1777 1798,96 hm h , (3) 

 
 hm  

 h : 

 02215,3864,224 hmh . (4) 

-
 n -

, 
-

 4- :  

 
8

1i
hh i

mnm . (5) 

 [6]   
-

 20 ,  – 
 40 .  

 
. 

 (3)  (5) -
,  hm , -

 
 

,  
.  

 (5)  
. 

-
-

 ( ), -
-

 (3). 
,   

,  
 1  ( )  (3)  

 ( -
 125 ) : 

2,516,5
24,1777

125 1798,964,47 )(hX . 

 n -
,  

-
 (3), : 

439,3
5,2

1,27 
8
1

)(
 

8
1 22

hX
n . 

 0,5 -
 

 (3) ,  
 14 . , 

 
-

. 
,  ( -

)  
, -

, -
 

 ( ).  [4, . 6.1], -
-
-
 

» .  
 

, -
 ( -

)  « »  « -
»  q  ][ hmM .  

 9,51h -
 ][ hmM : 

.0,54   544
9,5124,1777 1798,96 ][ hh mmM  

 
(1) 23,2354,077,23][qq . 

-
 « » -

 hm  -
-

 

1,279,51793 max hh . 

)1,279,51(24,1777 1798,96  hm  
. 1,2   1199  

-
 0w  w  

 
-

 ( ,  
.).  

 ][ hmM -
-
 



 

94 

 [4,  4.3],  
 [4,  6.3]. 

 
 

,  
-
-

 ( , ) [4,  4.1]. 
, ,  

 « »  « » -
 « » , 

-
 

» . ,  
 

 –  – -
 0,29.  

 294,3  (30 )  
,  

 27 . -
 0,4  

 34 .  
-
-

,  
. 
 
 

 230,5  (23,5 ).  
-
-
-

.  -
 
 

. 
 

-
, 
-
 

. 
-

 ( ) -
, 
 

, -
. 
-
 
 

-
-
 

,  
 

 
. 

, -
-
-
-
-

. 

 

,  
 

-
 0,5-1,2  

. ,  
-

,  
,  « », 

 
. , -

 
 (3) -

 « » -
-
 

. -
.  

, -
  = 

= 1,3…1,6. 
,  

-
. 

  
 

-
 

, -
, -

. 
-

,  -
 « »  

  
-
 

-
 

.  
-
 

», -
-
 

 «  



 

95 

» [9] -
-
-

. 
, -

-
 

-
 
 
 

 (5) . 

 

-
: 

1.  
 «  

»  
 

, -
. ,  

 
 2  10 , -

-
.   

-
-
-

. 
2. -

-
 

. -
-
 
 

-
 
 

 (  30 %)  
 [8].  

-
. 

, -
-
 

,  
 « » [9].  

-
 (  2,5…10 ) -

-
-

 [3].  

 
 

  = 1,3…1,6. 
3.   

-
 
 

. , 
 

-
. 

 

1.  10791-2011 . -
 [ ].  10791-2004 

 9036-88 ;  
142  

01.01.2012 . – . : , 2011. – 32 . 
2.  

 (  
) [ ] : 808-2017 .  

 -
.  21-22 

 2009 . 50 
3. . .  

-
-

 [ ] / . . , 
. .  //  

. . : -
,  .   –  

2013. –  6. – . 76-81. 
4. -

. -207-
89. – . : , 1992 – 104 . 

5.  
 [ ] : -

 68-  
 

17-18  2018 . 
6. -

-
 

 1520 (1524)  [ ] :  
27.05.01-2017: :  01  2018 

. 
7. . -

 [ ] :  32 
 168-2017:  

06/262  26.07.2011 . 
8. . .  

-
 [ ] / . . , . . , 

. . , . .  // , , 
. – 2015. – 12. – . 2–4. 

9. . . -
 [ ] / 

. . , . . , . .  // 
,  ,  .  – 2018. – 1. – .  

21–23. 



 

96 

  
., . . . ( -

) 

 21.10.2019. 
 30.10.2019. 

. . , . .  

 
 

 
 

 ( -
) -

. . -
, , . . -

.  
. ,  

, 
, . 

. ,  
, ,  

. -
. ,  

»  
, -

, -
. 

: ; ; ;  

S. POZHIDAEV, YE. KISELEVSKII 

DETERMINATION OF CALCULATED RUNNERS PARAMETERS 
WHEN DESIGNING SORTING HUMPS TAKING INTO ACCOUNT 
CHANGE IN THE WEIGHT OF COMPONENT PARTS OF CARS AND 
THEIR ACTUAL CONDITION 

The purpose of the study is to improve approaches to determining the parameters of the calculated runners (un-
hooks) in the design and inspection of sorting devices, taking into account changes in the operation of the actual 
condition of the cars. Methodology. Based on the methods of probability theory and mathematical statistics, it is es-
tablished that the mass of wagon wheels has the greatest dispersion in the formation of wagon tare mass, since their 
state changes to the greatest extent. Processing of statistical material for establishment of dependence between the 
sizes of wheels and weight of cars is made. The results of the study showed that it is difficult to take into account 
the decrease in the mass of cars in operation has slightly effect on the basic design parameters of sorting devices, but 
its actual value is important for regulating the modes of their operation, especially in adverse conditions. Originali-
ty. The empirical dependences of the mass of cars and wheel pairs on the thickness of the wheel rim are obtained, 
taking into account both the variability of their sizes and the uneven wear of the contact surfaces, which together al-
lows to more accurately determine the mass of the calculated runners on the basis of statistical analysis. Practical 
value. The view of the actual condition of cars, which will be formed in the automated system "a Digital model of 
marshalling yard" or modern systems of control and diagnostics of a rolling stock allows to improve the quality of 
engineering decisions in projects new or reconstruction of existing screening devices to improve security and relia-
bility of their work and to lead an emergency technological situations when dissolution of compounds in real condi-
tions. 

Keywords: hump; the estimated weight of the runner; a pair of wheels; the thickness of the wheel rim 


