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Abstract. A high speed is one of the most important todays requirements for the rail transport.
However, increasing the maximum speed brings also the problem of a vehicle stability. The parameters
of the vehicle suspension should be tuned in order to achieve vehicle stability in the entire speed range.
The article presents the results of theoretical study of the impact of the suspension parameters of the
mainline electric locomotive type DS3 on the magnitude of its critical speed. The stability and critical
speed are assessed by eigenvalues calculation of the linear model of the vehicle. The study compares 9
variants of vehicle parameters. The sensitivity of the critical speed on the individual parameters is
shown and discussed. At the same time, it is shown that by tuning vehicle parameters in order to
achieve high critical speed, some other vehicle characteristics may deteriorate. As the result, the
optimal range of the stiffness values of the connection of axle-boxes and bogie-frame is recommended.
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BnumB nmapaMeTpiB eJ1eKTPOB03a HA HOI0 KPUTHYHY IIBHIAKICTH

AHoTanifa. Bucoka mBHIKICTP — OAHA 3 HAWBaXJIMBIIIMX Cy4YaCHUX BHUMOI 0 3aJi3HUYHOTO
Tpancnopty. OnHaK, MiIBUIICHHS MAaKCUMAJIbHOI MIBUAKOCTI TaKOX MPHUHOCHTH MPOOJIEMY CTIHKOCTI
TpaHcmopTHOro 3aco0y. IlapameTpu minBimIyBaHHS TPAaHCIOPTHOTO 3aco0y TMOBUHHI OyTH
HAJTAIITOBAHI JUIsl TOCITHEHHS CTIMKOCTI TPAHCIOPTHOTO 3ac00y Yy BCHOMY Jliara3oHi MBUAKOCTEH. Y
CTaTTi MpPEJCTaBJCHI pe3yJNbTaTH TEOPETUYHOIO0 BHBUYEHHS BIUIMBY MapaMeTpiB MiJABIIIyBaHHS
MaricTpaJibHOTO eJeKTpoBo3a Ty DS3 Ha BeNMMYUHY WOTO KPUTHYHOI MBHAKOCTI. CTIMKICTH 1
KPUTHUYHA IIBUJKICTh OI[HIOIOTHCA MUISIXOM pPO3paxyHKy BJIaCHMX 3HA4YeHb JIHIHHOI Mopeni
TpaHCIOPTHOTO 3aco0y. JlocmipkeHHs TMOpPIBHIOE 9 BapiaHTIB MapameTpiB TPaHCIOPTHOTO 3aco0y.
[Toka3aHO Ta MOPIBHIOETHCS BIUIUB KPUTHUYHOI IIBMJIKOCTI Ha OKpeMi mapaMmeTpu. Y TOH jke uac
MOKa3aHo, M0, Bap ipylO4H IMapaMeTpHu TPAHCIIOPTHOTO 3aco0y I TOCATHEHHS BHCOKOI KPUTHYHOT
IIBUJIKOCTI, JEsKl 1HIII XapaKTepPUCTHUKU TPAHCIOPTHOrO 3aco0y MOXKYTh MHoripuryBatucs. Sk
pe3yibTaT, PEKOMEHAYETHCA ONTUMAILHUNA J1ama30H 3HAY€Hb JKOPCTKOCTI 3'€fHAHHA OyKC 1 Ta pamu
Bi3Ka.

Knrouoei cnoea: enekrpoBo3, KpUTHYHA ILIBUJIKICTh, MapaMeTpH MIJBILIYBaHHS, JIIHIMHA MOJEIb,
BJIACHI 3HAUYEHHS.

References

1. Kortum, W., Goodall, R. M., Hedrick, J. K.: Mechatronics in ground transportation-current trends
and future possibilities, Annual Reviews in Control, Vol. 22, pp. 133-144 (2008).

2. Myamlin, S., Dailydka, S., Neduzha, L.: Mathematical Modeling of a Cargo Locomotive. Proc. of
16" Intern. Conf. “Transport Means 20127, pp. 310-312 (2012).

3. Myamlin, S., Luchanin, M., Neduzha, L.. Construction Analysis of Mechanical Parts of
Locomotives. TEKA Commission of Motorization and Power Industry in Agriculture, Vol. 13, No
3, 162-169 (2013).

4. Tatarinova, V. A., Kalivoda, J., Neduzha, L. O.: Research of Locomotive Mechanics Behavior.
Science and Transport Progress, Vol. 5 (77), 104-114 (2018). DOI: 10.15802/stp2018/148026.

5. Myamlin, S., Kalivoda, J., Neduzha, L.: Testing of Railway Vehicles Using Roller Rigs. Procedia
Engineering. Proc. of 10" Intern. Scientific Conf. “Transbaltica 2017”, Vol. 187, pp. 688—695
(2017). DOI: 10.1016/j.proeng.2017.04.439.



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Myamlin, S., Neduzha, L., Urbutis, Z.: Research of Innovations of Diesel Locomotives and Bogies.
Proc. of 9" Intern. Scientific Conf. «Transbaltica 2015», Vol. 134, pp. 470-475 (2016). DOI:
10.1016/j.proeng.2016.01.069.

Kalivoda, J., Bauer, P.: Roller Rig Tests with Active Stabilization of a Two-Axle Bogie. In: Civil-
Comp Proceedings. Railways 2016, The Third International Conference on Railway Technology:
Research, Development and Maintenance, Cagliari, 2016-04-05/2016-09-08. Stirling: Civil-Comp
Press Ltd (2016). DOI:10.4203/ccp.110.96.

Vorobiev, V. L., Izmerov, O. V., Kopyilov, S. O.: Features of Decision-Making Simulation When
Designing Locomotive Underframe Part. Proc. of the 4™ Intern. Conf. on Industrial Engineering,
pp. 23472356 (2018).

. Knothe, K. and Béhm, F.: History of Stability of Railway and Road Vehicles. Vehicle System

Dynamics, Vol. 31, Issue 11, pp. 283-323 (1999).

Braghin, F., Bruni, S., Resta, F.: Active yaw damper for the improvement of railway vehicle
stability and curving performances: simulations and experimental results. Vehicle System
Dynamics, Vol. 44, Issue 5-6, pp. 857-869 (2007).

Polach, O.: Curving and stability optimisation of locomotive bogies using interconnected
wheelsets. Vehicle System Dynamics, Vol. 41, Supplement, pp. 53-62 (2004).

Kyryl'chuk, O., Kalivoda, J., Neduzha, L.: High Speed Stability of a Railway Vehicle Equipped
with Independently Rotating Wheels. Proc. of 24™ Intern. Conf. Engineering Mechanics 2018,
pp. 473-476 (2018). DOI: 10.21495/91-8-473.

Klimenko, I., Kalivoda, J., Neduzha, L.: Parameter Optimization of the Locomotive Running Gear.
Proc. of 22" Intern. Scientific Conf. «Transport Means. 2018», pp. 1095-1098 (2018).

Klimenko, I., Cerniauskaite, L., Neduzha, L., Ochkasov, O.: Mathematical Simulation of Spatial
Oscillations of the "Underframe-Track" System Interaction. Intelligent Technologies in Logistics
and Mechatronics Systems — ITELMS’2018: Proc. of 12th Intern. Conf., pp. 105-114 (2018).
Gorbunov, M., Fomin, O., Kovalenko, V., Domin, R.: Theoretical foundations for conceptually
new rolling stock modules. Part 1: monograph. Volodymyr Dahl East Ukrainian National
University, Akcept PP, 100 (2017).

Dub, M.; Kolaf, J.; Lopot, F.: Axle gearbox hinge as a diagnostic member for rail vehicle drive.
EAN 2018 56th conference on experimental stress analysis, Conference Proceedings. Praha: Ceska
spole¢nost pro mechaniku, pp. 77-83 (2018).

Dub, M.; Kolat, J.; Lopot, F.; Dynybyl, V.: Dynamic simulation of a driving wheelset on the roller
test rig. In: Civil-Comp Proceedings. Railways 2016, The Third International Conference on
Railway Technology: Research, Development and Maintenance, Cagliari, 2016-04-05/2016-09-08.
Stirling: Civil-Comp Press Ltd (2016). DOI:10.4203/ccp.110.260.

Bauer, P.; Kalivoda, J.: System of Axle-Box Force Measurement for Experimental Railway Bogie.
In: Experimental Stress Analysis - 56th International Scientific Conference, EAN 2018,
Conference Proceedings, Praha: Ceska spole¢nost pro mechaniku, 9-16 (2018).

brnoxun, E. I1., Koporenko, M. JI., Jlyxanun, H. W.: O KOHCTpYKIIMOHHON CKOPOCTH JTIOKOMOTHBA.
BanizHnuHuil Tpancnopt Ykpainu, Vol. 4, 41-42 (2007).


http://www.sciencedirect.com/science/journal/18777058/187/supp/C
https://doi.org/10.1016/j.proeng.2016.01.069

