
ISSN 2071-2227, Науковий вісник НГУ, 2012, № 4 79

Г Е О Т Е Х Н І Ч Н А  І  Г І Р Н И Ч А  М Е Х А Н І К А ,  М А Ш И Н О Б У Д У В А Н Н Я

,

 
 

 622.625.28 
. . 1, - . , .,
. . 1,
. . 2

1 –  „
“, . , ,

e-mail: protsiv@ukr.net 
2 – -  „ “, 

. , , e-mail: asamdmz@mail.ru 

V.V. Protsiv1, Dr. Sci. (Tech.), Associate Professor 
O.V. Novytskyi1,
A.I. Samoilov2

1 – State Higher Educational Institution “National Mining  
University”, Dnipropetrovsk, Ukraine, e-mail: protsiv@ukr.net 
2 – Science and Production Company “Mining Machines”,  
Donetsk, Ukraine, e-mail: asamdmz@mail.ru 

ADVANTAGES OF MAGNETIC LOADER OVER RAIL BRAKES  
ON MINE LOCOMOTIVE 
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Ɋɢɫ. 1. Ƚɪɚɮɿɤɢ ɩɚɪɚɦɟɬɪɿɜ ɝɚɥɶɦɭɜɚɧɧɹ ɤɨɥɿɫɧɨ-
ɤɨɥɨɞɤɨɜɢɦɢ ɝɚɥɶɦɚɦɢ ɩɪɢ ɫɭɦɿɫɧɨɦɭ ʀɯ ɜɢɤɨɪɢ-
ɫɬɚɧɧɿ ɡ ɦɚɝɧɿɬɨɪɟɣɤɨɜɢɦɢ: ɚ – ɝɚɥɶɦɿɜɧɢɣ ɦɨ-
ɦɟɧɬ 11M s ɧɚ ɩɟɪɲɿɣ ɤɨɥɿɫɧɿɣ ɩɚɪɿ ɬɹɝɨɜɨʀ ɫɟɤ-

ɰɿʀ; ɛ – ɜɿɞɧɨɫɧɟ ɤɨɜɡɚɧɧɹ 11ε ɥɿɜɨɝɨ ɤɨɥɟɫɚ ɩɟɪ-

ɲɨʀ ɤɨɥɿɫɧɨʀ ɩɚɪɢ ɥɨɤɨɦɨɬɢɜɚ; ɜ – ɫɢɥɚ ɨɩɨɪɭ
ɪɭɯɭ 11Wx ɬɨɝɨ ɠ ɤɨɥɟɫɚ; ɝ – ɪɟɚɤɰɿɹ ɪɟɣɤɢ 11N

ɩɿɞ ɬɢɦ ɫɚɦɢɦ ɤɨɥɟɫɨɦ; ɞ – ɝɚɥɶɦɿɜɧɚ ɫɢɥɚ
11F

ɧɚ ɬɨɦɭ ɠ ɤɨɥɟɫɿ; ɟ – ɩɟɪɟɦɿɳɟɧɧɹ x ɪɚɦɢ ɥɨ-
ɤɨɦɨɬɢɜɚ; ɠ – ɲɜɢɞɤɿɫɬɶ x′ ɪɚɦɢ ɥɨɤɨɦɨɬɢ-

ɜɚ; ɢ – ɩɪɢɫɤɨɪɟɧɧɹ x′′ ɪɚɦɢ ɥɨɤɨɦɨɬɢɜɚ
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Ɋɢɫ. 2. Ƚɪɚɮɿɤɢ ɩɚɪɚɦɟɬɪɿɜ ɝɚɥɶɦɭɜɚɧɧɹ ɦɚɝɧɿɬɧɨ-
ɪɟɣɤɨɜɢɦɢ ɝɚɥɶɦɚɦɢ ɩɪɢ ɫɭɦɿɫɧɨɦɭ ʀɯ ɜɢɤɨɪɢɫ-
ɬɚɧɧɿ ɡ ɤɨɥɿɫɧɨ-ɤɨɥɨɞɤɨɜɢɦɢ: ɚ – ɫɢɥɚ ɦɚɝɧɿɬɧɨ-
ɝɨ ɩɪɢɬɹɝɚɧɧɹ 11Fn ɧɚ ɩɟɪɲɿɣ ɥɿɜɿɣ ɫɟɤɰɿʀ ɦɚɝ-

ɧɿɬɨɪɟɣɤɨɜɨɝɨ ɝɚɥɶɦɚ ɥɨɤɨɦɨɬɢɜɚ; ɛ – ɝɚɥɶɦɿɜ-
ɧɚ ɫɢɥɚ

11Fm
ɧɚ ɬɨɦɭ ɠ ɤɨɥɟɫɿ; ɜ – ɞɨɜɚɧɬɚɠɭ-

ɸɱɚ ɫɢɥɚ
11Nn
ɧɚ ɬɨɦɭ ɠ ɤɨɥɟɫɿ; ɝ – ɜɡɚɽɦɧɿ ɩɟ-

ɪɟɦɿɳɟɧɧɹ
1lmΔ ɫɟɤɰɿɣ ɥɿɜɨɝɨ ɦɚɝɧɿɬɨɪɟɣɤɨɜɨɝɨ

ɞɨɜɚɧɬɚɠɭɜɚɱɚ; ɞ – ɲɜɢɞɤɿɫɬɶ
11xm′
ɩɟɪɲɨʀ ɥɿ-

ɜɨʀ ɝɚɥɶɦɿɜɧɨʀ ɫɟɤɰɿʀ; ɟ – ɩɪɢɫɤɨɪɟɧɧɹ
11xm′′
ɬɿɽʀ

ɠ ɝɚɥɶɦɿɜɧɨʀ ɫɟɤɰɿʀ; ɠ – ɤɭɬ ɧɚɯɢɥɭ
11mα
ɩɟɪ-

ɲɨʀ ɥɿɜɨʀ ɝɚɥɶɦɿɜɧɨʀ ɫɟɤɰɿʀ; ɢ – ɤɭɬ ɧɚɯɢɥɭ 12mα

ɞɪɭɝɨʀ ɥɿɜɨʀ ɝɚɥɶɦɿɜɧɨʀ ɫɟɤɰɿʀ
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Ɋɢɫ. 3. Ɋɨɡɪɚɯɭɧɤɨɜɚ ɫɯɟɦɚ ɪɨɛɨɬɢ ɫɟɤɰɿʀ ɦɚɝɧɿɬɨ-
ɪɟɣɤɨɜɨɝɨ ɞɨɜɚɧɬɚɠɭɜɚɱɚ
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ɤɨɥɨɞɤɨɜɢɦɢ ɝɚɥɶɦɚɦɢ ɩɪɢ ʀɯ ɫɭɦɿɫɧɨɦɭ ɜɢɤɨɪɢ-
ɫɬɚɧɧɿ ɡ ɦɚɝɧɿɬɨɪɟɣɤɨɜɢɦɢ ɞɨɜɚɧɬɚɠɭɜɚɱɚɦɢ
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Ɋɢɫ. 5. Ƚɪɚɮɿɤɢ ɩɚɪɚɦɟɬɪɿɜ ɝɚɥɶɦɭɜɚɧɧɹ ɦɚɝɧɿɬɨɪɟɣ-
ɤɨɜɢɦɢ ɞɨɜɚɧɬɚɠɭɜɚɱɚɦɢ ɩɪɢ ʀɯ ɫɭɦɿɫɧɨɦɭ ɜɢ-
ɤɨɪɢɫɬɚɧɧɿ ɡ ɤɨɥɿɫɧɨ-ɤɨɥɨɞɤɨɜɢɦɢ ɝɚɥɶɦɚɦɢ
(ɩɨɡɧɚɱɟɧɧɹ ɧɚ ɪɢɫ. 2) 
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Purpose. To simulate the process of braking of mine 
locomotive by 10  wheel shoe brakes together 
with magnetic brakes or loaders. 

Method. Composition of equalizations of Lagrange 
of the second degree, which after transformation into dif-
ferential equalizations of the second degree have been 
solved by means of the mathematical software Wolfram 
Mathematica 8, has been used to determine the length of 
braking distance. 

Results. Theoretical research of possibility of imple-
mentation of magnetic brakes as the magnetic loader of 
biaxial locomotive 10  (mass of 10 tons) with 
rolling stock of the loaded trolleys has been conducted. It 
has been proved that suspension of magnetic loader sec-
tions by tractions on a stringer leaning against bearing 
support of the first and the second wheel pairs, under an-
gles close to vertical, allows finishing loading of locomo-
tive wheels and achieving higher rate of coefficient of 
rolling friction for realization of mine locomotive brak-
ing forces than the rate of friction coefficient of magnetic 
brake section sliding by the rolling surface of the rail. 

Originality. Equalizations of Lagrange of the second 
degree has been used for construction of mathematical 
model of mine train braking with the locomotive which 
has magnetic loader, and determination of the length of 
braking distance. 

Practical value. The research results allow us to 
count the number of the loaded trolleys which can be 
transported by a mine locomotive with magnetic loader 
through the dangerous section of rail way. 

Keywords: mine locomotive, brake, Lagrange equa-
lization, coefficient of rolling friction 
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