Proceedings of 23" International Scientific Conference. Transport Means 2019.
Stability Research of the Main-Line Locomotive Movement
O. Lunys, L. Neduzha, V. Tatarinova

Lunys, O. Stability Research of the Main-Line Locomotive Movement / O. Lunys, L.
Neduzha, V. Tatarinova // Proc. of 23 Intern. Scientific Conf. «Transport Means.
2019». — 2019. — P. 1341-1345.

Abstract

To ensure an increase in the design speed with simultaneous improvement of the traction, braking and dynamic qualities
of the rolling stock, to increase the level of traffic safety and reduce accident rates the main-line locomotive was
considered.

A complex of theoretical research of free oscillations, factoring in viscous friction and forced oscillations, was carried
out. When considering forced oscillations, the irregularity of a railway track in the vertical direction, due to the rail
joints, was taken into account. Graphs of changes in the vertical movements of a body and a bogie were obtained both
analytically and using a software package.

The results of theoretical research correlate with the experimental data, which allows at the first stages of designing the
new rolling stock units (according to the authors) to significantly reduce the cost for field tests.
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JocaigkeHHs cTilikocTi pyXy MaricTpajbHOI0 J0KOMOTHBA

AHortanis. Jlns 3abe3neueHHs MiJBUIIEHHS KOHCTPYKLIHHOI MIBHAKOCTI 3 OJHOYACHUM TOJIIIIEHHSM TATOBHX,
raJbMiBHUX 1 JUHAMIYHHX SIKOCTEH PyXOMOTO CKJagy 3 METOIO IiJBHIIECHHS PIBHS O€3MEKH pyXy Ta 3MEHIICHHST
aBapiHOCTI PO3TIITHYTO MariCTpalbHUI TOKOMOTHB.

[TpoBeneHo KOMIUIEKC TEOPETHYHHUX JOCITI/DKEHb BIIbBHUX KOJMBAaHb, 3 YpaXyBaHHSM B'S3KOTO TEpPTsS I BUMYIICHHX
KonuBaHb. [Ipn po3rsaai BUMYIICHNX KOJMBaHb BPaxOBYBAJacs HEPIBHICTH 3aJi3HMYHOTO MOJOTHA B BEPTHKAIBHOMY
HarnpsiIMKy, 00yMOBJIEHa CTUKAMH PEHOK.

I'padiku 3MiHN BepTHKAIBFHUX MEPEMIIIeHb Ky30Ba i Bi3KH OTpHMaHI SIK aHAJITHIHHM MHUISTXOM, TaK i 33 JTOTIOMOTOIO
MPOTrPaMHOT0 KOMILIEKCY.

HaBeneHi pe3ynbTaTé TEOPETUYHUX JOCIHIKEHb Y3TOJDKYIOTBCS 3 JaHHUMHU EKCIIEPHMEHTY, HIO J03BOJISE Ha MEPLIMX
eTanax NpOEKTYBaHHS HOBHMX OJMHHIL PYXOMOTO CKJaqy (Ha JyMKy aBTOPIiB) iICTOTHO CKOPOTHTH BUTPAaTH Ha HATYpHI
BHITPOOYBaHHS

KuiouoBi ciioBa: 1oxomomue, meopemuuni 00CAIONCEHHS, MEXAHIKA MPAHCHOPMHO20 3AC00Y, NPOSPAMHUL KOMNILEKC

HccaenoBanue yCTOﬁ‘lHBOCTH ABHKCHUA MAaruCTpaJIbHOI0 JJIOKOMOTHBA

AnHoTtanus. Jis obecriedeHns MOBBIMIEHNS! KOHCTPYKIIMOHHON CKOPOCTH C OJIHOBPEMEHHBIM YIIyUIICHHEM TATOBBIX,
TOPMO3HBIX M TUHAMHYECKHX KaueCTB MOJBIKHOTO COCTABA C LIEJIBIO MOBBIIICHHUS! YPOBHS 0€30IIaCHOCTH IABMXEHUS U
YMEHBIIEHUS] aBAPUIHOCTH PACCMOTPEH MaruCTPaJIbHBIN JIOKOMOTHUB.

[IpoBeneH KOMIUIEKC TEOPETHYECKHUX MCCIEJOBAaHWN CBOOOMHBIX KOJeOaHWH, C YyYETOM BSA3KOTO TPEHUS U
BBIHY)KJICHHBIX  KoneOanmii. Ilpm  paccMOTpeHMM  BBIHYXAEHHBIX  KOJIEOaHWH  y4YUTHIBAJaCh  HEPOBHOCTH
KEJIE3HOIOPO’KHOTO NTOJIOTHA B BEPTUKAILHOM HAIlPaBICHUH, 00YCIIOBICHHASI CTHIKAMHU PEIIBCOB.

I'padmky n3MEHEHNST BEPTHKAIBHBIX EPEMENICHUN Ky30Ba U TEJIEKKH MOMYyUYeHBI KaK aHATUTHIECKUM ITyTeM, TaK M C
MTOMOIIIBI0 IPOTPAMMHOT0 KOMIDIEKCA.

[IpuBeneHHBIE pe3yNBTATHl TEOPETUYECKUX WCCIETOBAHWN COTJIACOBBIBAIOTCS C JAHHBIMH AKCIEPUMEHTa, YTO
MO3BOJISIET HA IEPBBIX JTalax IPOEKTHPOBAHMS HOBBIX EAWHMI] MOIBIXXKHOTO cocTaBa (110 MHEHHIO aBTOPOB)
CYLIECTBEHHO COKPATHUTh 3aTPaThl HA HATYPHBIC UCIIBITAHUS

KaioueBble ciioBa: nokomomus, meopemuieckue uccie0o8anusl, MEXaHUKa mpaHCnopmHo20 cpeocmed, npocpamMmHblil
KOMNIEKC

References

1. Gorbunov, M.; Fomin, O.; Kovalenko, V.; Domin, R. 2017. Theoretical foundations for conceptually new rolling
stock modules. Part 1: monograph. V. Dahl East Ukrainian National University, Akcept PP, 100 p.

2. Spiryagin, M.; Wolfs, P.; Szanto, F.; Sun, Y. Q.; Cole, C.; Nielsen, D. 2015. Application of flywheel energy
storage for heavy haul locomotives. Applied Energy, 157: 607-618. doi: 10.1016/j.apenergy.2015.02.082.


http://www.sciencedirect.com/science/journal/03062619/157/supp/C
https://doi.org/10.1016/j.apenergy.2015.02.082

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21,

22,

23.

Babyak, M.; Horobets, V.; Sychenko, V.; Horobets, Y. 2018. Comparative tests of contact elements at current
collectors in order to comprehensively assess their operational performance. Eastern-European Journal of Enterprise
Technologies. Kharkov, 6, No 12 (96): 13-21.

Sapronova, S; Tkachenko, V.; Fomin, O.; Gatchenko, V.; Maliuk, S. 2017. Research on the safety factor against
derailment of railway vehicles. Eastern-European journal of enterprise technologies, Vol. 6, Issue 7 (90): 19-25.
DOI: 10.15587/1729-4061.2017.116194.

Kliuiev, S.; Bobyr, D.; Vaiéiiinas, G.; SteiSainas, S. 2019. Research of Mathematical Model of Movement of Six-
Axle Locomotives with Controllable Wheelsets Installation. Proc. of 111" Intern. Sc. Conf. «Transbaltica 2019».
Boronenko, Yu. P.; Zhitkov, Yu. B. 2017. Improvement of torque characteristics of railcar body linkage with
bogies during rocking on center plates. Proceedings of the 25th Symposium of the International Association of
Vehicle System Dynamics (IAVSD 2017), 2: 771-776.

Assemkhanuly, A.; Niyazova, Z.; Ustemirova, R.; Karpov, A.; Muratov, A.; Kaspakbayev, K. 2019.
Mathematical and Computer Models in Estimation of Dynamic Processes of Vehicles. Journal of Theoretical and
Applied Information Technology, 31st May 2019, Vol. 97, No 10: 2803-2820.

. Vorobiev, V. I.; Izmerov, O. V.; Kopyilov, S. O. 2018. Features of Decision-Making Simulation When Designing

Locomotive Underframe Part. Proc. of the 4™ Intern. Conf. on Industrial Engineering: 2347-2356.

. Krol, O.; Sokolov, V. 2019. Parametric Modeling of Gear Cutting Tools. In: Advances in Manufacturing Il. Lecture

Notes in Mechanical Engineering, 4: 3-11. Springer, Cham. DOI: https://doi.org/10.1007/978-3-030-16943-5 1.
Dub, M.; Kola¥, J.; Lopot, F.; Dynybyl, V. 2016. Dynamic simulation of a driving wheelset on the roller test rig.
In: Civil-Comp Proceedings. Railways, The Third International Conference on Railway Technology: Research,
Development and Maintenance, Cagliari, 2016-04-05/2016-09-08. Stirling: Civil-Comp Press Ltd.
DOI:10.4203/ccp.110.260.

Myamlin, S.; Dailydka, S.; Neduzha, L. 2012. Mathematical Modeling of a Cargo Locomotive. Proc. of 16%
Intern. Conf. “Transport Means 2012”: 310-312.

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

Lazarian, V. A. (Ed). 1972. Ustoychivost dvizheniya relsovykh ekipazhey. Kyiv: Naukova dumka, 197 p. (in
Russian).

Sichani, M. S.; Enblom, R.; Berg, M. 2016. A fast wheel-rail contact model for application to damage analysis in
vehicle dynamics simulation. Wear, 366: 123-130.

Myamlin, S. V.; Neduzha, L. O.; Shvets, A. O. 2018. Research of Dynamics and Strength of Freight Cars. D.:
«Svidler A.L.», 257 p. (in Ukrainian).

Sokolov, Y. N. 2011. Konspekt dlya lokomotivnykh brigad. Elektrovoz DS3. Ustroystvo, upravlenie, obsluzhivanie.
Kyiv: Izdatelstvo Yugo-Zapadnoy zheleznoy dorogi, 299 p. (in Russian).

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

Klimenko, I.; Kalivoda, J.; Neduzha, L. 2019. Influence of Parameters of Electric Locomotive on its Critical
Speed. Proc. of 11" Intern. Scientific Conf. «Transbaltica 2019».

Klimenko, I.; Cerniauskaite, L.; Neduzha, L.; Ochkasov, O. 2018. Mathematical Simulation of Spatial
Oscillations of the "Underframe-Track™ System Interaction: Proc. of 12" Intern. Conf. «Intelligent Technologies in
Logistics and Mechatronics Systems — ITELMS’2018»: 105-114.

Blokhin, Y. P. (Ed). 2002. Dynamika elektrychnoho rukhomoho skladu: Navchalnyi posibnyk. D.: Dnipro National
University of Railway Transport named after Academician V. Lazaryan, 138 p. (in Ukrainian).

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

Facchinetti, A.; Bruni, S.; Zhang, W. 2013. Rolling Stock Dynamic Evaluation by Means of Laboratory Tests.
International Journal of Railway Technology, 2(4): 99-123. DOI: 10.4203/ijrt.2.4.6.

Myamlin, S.; Kalivoda, J.; Neduzha, L. 2017. Testing of Railway Vehicles Using Roller Rigs. Procedia
Engineering. Proc. of 10" Intern. Scientific Conf. «Transbaltica 2017», 187: 688-695. DOI:
10.1016/j.proeng.2017.04.439.


http://www.multitran.ru/c/m.exe?t=6485096_1_2&s1=%EA%EE%FD%F4%F4%E8%F6%E8%E5%ED%F2%20%F3%F1%F2%EE%E9%F7%E8%E2%EE%F1%F2%E8%20%EF%F0%EE%F2%E8%E2%20%F1%F5%EE%E4%E0%20%F1%20%F0%E5%EB%FC%F1
http://www.multitran.ru/c/m.exe?t=6485096_1_2&s1=%EA%EE%FD%F4%F4%E8%F6%E8%E5%ED%F2%20%F3%F1%F2%EE%E9%F7%E8%E2%EE%F1%F2%E8%20%EF%F0%EE%F2%E8%E2%20%F1%F5%EE%E4%E0%20%F1%20%F0%E5%EB%FC%F1
http://www.jatit.org/volumes/Vol97No10/14Vol97No10.pdf
https://dx.doi.org/10.1007/978-3-030-16943-5_1
http://www.sciencedirect.com/science/journal/18777058/187/supp/C
https://doi.org/10.4203/ijrt.2.4.6

