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ESTIMATION OF BRAKING DISTANCES OF ELECTRIC TRAIN FOR
EMERGENCY PNEUMATIC AND ELECTRIC-PNEUMATIC BRAKING

A brief analysis of the results associated with studies of emergency braking a new-generation high-speed
passenger train is provided. The braking system of railway rolling stock is one of the main systems providing the
safe traffic. The problems of improvements in the braking effectiveness of the newly developed passenger cars
have received much consideration due to an increase in both an axial load and a speed of motion. At present the
disk braking systems providing an improved braking effectiveness at speeds of 160 km/h and more are in consid-
erable use. Electric trains are the most advanced types of railway transport to carry passengers by rail at range of
500-700 km. For emergency pneumatic and electric pneumatic braking the assessment of braking the EKr1 Tar-
pan electric train, vehicles of which are equipped with gap-free couplers and disk brakes, is made. The braking
distance is presented as a criterion of the effectiveness of train brakes. The predicted values of braking distances
of the electric train for emergency pneumatic and electric pneumatic braking on the horizontal ground do not
exceed the specified values, and agree practically with the data of running braking tests. Maximal values of brak-
ing distances for pneumatic and electric pneumatic braking at an initial speed of 160 km/h with  a 10 ‰ slop are
in agree with the requirements of signaling instructions.

Keywords: electric train, emergency braking, effectiveness of braking system,
disk brakes, experimental investigations, braking distance.

1. Naumenko N. Ye. Simulation of emergency collision with an obstacle of the passenger train equipped with a
passive safety system (in Russian) / N. Ye. Naumenko, I. Yu. Khizha // Tekhnicheskaya Mekhanika. – 2014.
– No 4. – Р. 65 – 74.

2. Grebenyuk P. T. Dynamics of Braking Heavy Trains (in Russian) / P. T. Grebenyuk. – Moscow : Transport,
1977. – 152 p.

3. Vodyannikov Yu. Ya. Effects of time for inflation of braking cylinder by compressed air on braking effec-
tiveness of a passenger train (in Russian) / Yu. Ya. Vodyannikov, S. M. Svistun, A. M. Safronov // Zal-
iznychnyi Transport Ukrainy. – 2014. – No 5. – P. 3 – 8.

4. Kukin S. V. Disk braking systems of passenger trains and their special features (in Russian) / S. V. Kukin,
A. Ye. Nishchenko, S. A. Pavlov // Problems and Prospects of Development of Railway Transport : Abstracts
for the 75th International Scientific and Practical Conference, May 14 – 15, 2015. – Dniepropetrovsk : DIIT,
2015. – P. 145 – 146.

5. Sheleyko T. V. Determination of the friction coefficient for friction pair using results of braking tests of
trains (in Russian) / T. V. Sheleyko // // Problems and Prospects of Development of Railway Transport: Ab-
stracts for  the 75th International Scientific and Practical Conference, May 14 – 15, 2015. – Dniepropetrovsk
: DIIT, 2015. – P. 60 – 61.

6. Asadchenko V. R. Automatic Brakes of Rolling Stock (in Russian) / V. R. Asadchenko. – Moscow : Mar-
shrut, 2006. – 392 p.

7. Balon L. V. Electromagnetic Rail Brakes (in Russian) / L. V. Balon. – Moscow: Transport. 1979. – 104 p.
8. Results of studies on braking effectiveness of EKr1 experimental train (in Russian) / Yu. Ya. Vodyannikov,

S. M. Svistun, K. l. Zhikhartsev et al. // Vagonnyi Park. – 2013. – No 9 (78). – P. 19 – 26.
9. Special features of braking system of PLT 200 electric train (in Russian) / O. O. Pyatakov, Yu. Ya. Vodyan-

nikov, A. V. Grechko et al. // Vagonnyi Park. – 2012. – No 12(69). – 20 – 27.
10. Ignatov G. S. Interregional two-system electric train (in Russian) / G. S. Ignatov // Lokomotiv-inform. –

2012. – No 10. – P. 28 – 33.
11. Ignatov G. S. Interregional two-system electrical train (in Russian) / G. S. Ignatov // Vagonnyi Park. – 2012.

– No 10(67). – P. 10 – 16.
12. GGOST R 53076-2008 (EN 12663:2000) Rail Transport. Requirements for Strength of Bodies of Railway

Rolling Stock. Valid from July 1, 2009. – Moscow : Standartinform, 2009. – 8 p.
13. Studies of disk braking system of passenger train (in Russian) / Yu. Ya. Vodyannikov, S. V. Kukin,

A. V. Grechko et al. // Rolling Stock in XXI century: Ideas, Requirements, Projects: Transactions. – St-
Petersburg : PGUPS, 2007. – Is. 4. – P. 113 – 120.

14. Design of the interregional two-system electric train made at PAO “Kryukovskiy Vagonostroitelnyi Zavod”
(in Russian) / V. I. Prikhodko, Ye. F. Khvorost, S. V. Lutonin et al. // Problems and Prospects of Develop-
ment of Railway Transport: Abstracts for the 73rd International Scientific and Practical Conference, May 23
– 24, 2013. – Dniepropetrovsk : DIIT, 2013. – P. 68 – 69.

15. Vodyannikov Yu. Ya. Selection of clip mechanisms for passenger cars with disk brakes (in Russian) /
Yu. Ya. Vodyannikov, S. M. Svistun, K. L. Zhikhartsev // Zaliznychnyi Transport Ukrainy. – 2012. – No 3/4
– P. 45 – 47.

16. Analysis of brake tests of electric train using mathematical models (in Russian) / Yu. Ya. Safonov,
T. V. Sheleyko et al. // Zaliznychnyi Transport Ukrainy. – 2013. – No 5/6. – P. 29 – 39.



111

17. Blokhin Ye. P. Dynamics of Train (in Russian) / Ye.P. Blokhin, L.A. Manashkin. – Moscow : Transport,
1982. – 222 p.

18. TsSh- 0001 Signaling Manual for Ukrainian Railways (in Ukrainian). – Kyiv : Ministry of Transport and
Communications of Ukraine : TOV Inpres. – 2008. – 159 p.

19.


