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J[ninponemposcokuii HayioHarbHULl YHIGEpCUmMem 3an1i3HUYHO020 mpancnopmy im. akao. B. Jlazapsna
KaniBoaa 5., Ph. D. xag. «Aemomobini, Osucynu 6Hympiwns020 320panHs ma 3a1i3HUYHUL
mpancnopmy, Yecvkuil mexHiuHull yHigepcumem
Henyxka JI. O., x.m.n., doyenm xagp. « Teopemuuna ma 6yoisenvna mexanikay,
Jninponemposecokuii HayionarbHull YHigepcumem 3aiisHUYHO20 MPAHCnopmy iMm. akao. B. Jlazapana

Y craTTi BHKIQJIEHO JOUIJIBHICTh 3aCTOCYBaHHS CYYaCHHUX HPOTPAMHUX KOMIUIEKCIB ISt
MIIBUIICHHS ©()EeKTHBHOCTI POOOTH, TOCSATHEHHS HAWBHUIIOI SKOCTI Ta TEXHIKO-EKOHOMIYHOTO piBHS
pe3yJbTaTiB y cydacHUX yMmMoBax. [IpojeMOHCTpOBaHO, MO JJIsl MPOBEACHHS OCII/KEHb Ha BCIX eTamax
MPOSKTYBaHHS, PO3POOKH, EKCIUTyaTailii, BU3HAUYEHHS OCTATOYHOTO PEeCcypcy, MOJAIbINOl cepThdikamii
TOIIO TPAHCHOPTHUX 3ac00IB Ta iX eNeMEeHTIB HEeoOX1HO BUKOPHUCTOBYBATH CydYacHI KOMII IOTEpHI
TexHouorii. HaBeneHi nesiki mpuKiiaaM cBiqdarh, Mo TeMa CTaTTi aKTyalbHa Ta Ma€ MPAKTHYHY 3HAYHMICTh.

Knwuosi cnosa: nporpaMHHil KOMIUIEKC, TPaHCIIOPTHUH 3aci®, PyXOMHE CKIaja, iHXCHEPHHU
PO3PaxyHOK, MIITHICTh

Application of software tools in the research of vehicles

Tatarinova V. A., Dnipropetrovsk National University of Railway Transport named after Acad. V. Lazaryan
Kalivoda J., Czech Technical University
Neduzha L. O., Dnipropetrovsk National University of Railway Transport named after Acad. V. Lazaryan

The paper shows the applicability of todays’ modern software tools in order to efficiently and
quickly achieve high quality results in current conditions. The necessity of contemporary computer
technologies in designing, development, certification of vehicles and their components and other stages of
research and development process is demonstrated. The presented examples confirm relevance and practical
applicability of the topic.

Keywords: software tools, vehicle, rolling stock, engineering calculation, strength

IlepeJiik BUKOPUCTAHMX JAKEpeJI:

1. Neduzha, L. O. Application of APM Winmachine software for design and calculations in
mechanical engineering / L. O. Neduzha, A. O. Shvets // Hayka Tta nporpec TpaHcropry.
— Ne 2 (62). — 2016. — C. 129-147. doi 10.15802/stp2016/67328.

2. Henyxa, JI. O. TeopeTnuHi Ta €KCIIEpPUMEHTAIbHI JOCTIPKEHHS MIITHICHUX SKOCTEH
xpe0ToBoi Oanmku BaHTaxkHoro BaroHa / JI. O. Hemyxka, A. O. IlIsens // Hayka Tta
nporpec tpancnopty. — 2018. — Ne 1 (73). — C. 131-147. doi: 10.15802/stp2018/123457.

3. Msammin, C. B. JlocimipkeHHS IWHAMIKA Ta MINHOCTI BaHTa)XKHMX BaroHIB: HaBY.
nmocionuk / C. B. Msamiin, JI. O. Hexyxa, A. O. lIBens. — J1.: «Ceimnep A.JL.». — 2018.
—257 c.



10.

11.

12.

13.

14.

15.

16.

17.

18.

Msmviin, C. B. TexHiuHmid cTaH KOB3YHIB SIK OJMH 13 (JAaKTOPIB BIUIMBY HA TUHAMIKY
BaHTaxHux BaroHiB / C. B. Mamiin, JI. O. Henyxka, A. O. IlIBeup // 30. Hayk. mp.
HoulI3T. — 2013. — Bumn. 35. — C. 65-72.

Mypansn, JI. A. K Borpocy o miiaHax WCIBITAaHUN HAJIEKHOCTH MEXAHHYECKUX CHUCTEM /
JI. A. Mypazasn, B. 0. llanomnuk // 30. Hayk. mpais YKp. IepK. YH-TY 3aji3HUY.
TpaHcn. — XapkiB: YkpAY3T, 2015. — Bun. 157. - C. 119-128.

Myamlin, S. Research of Innovations of Diesel Locomotives and Bogies / S. Myamlin,
L. Neduzha, Z. Urbutis // Procedia Engineering. — 2016. — VVol. 134. — P. 469-474. doi:
10.1016/j.proeng.2016.01.0609.

Myamlin, S. Mathematical Modeling of a Cargo Locomotive / S. Myamlin, S. Dailidka,
L. Neduzha // Proc. of 16th Intern. Conf. Transport Means. 2012. — 2012. — P. 310-312.
Mathematical Modeling of Dynamic Loading of Cassette Bearings for Freight Cars / S.
Myamlin, O. Lunys, L. Neduzha, O. Kyryl’chuk // Proc. of 21Ist Intern. Sc. Conf.
Transport Means. — 2017. — P. 973-976.

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

Ursulyak, L. V. Improvement of mathematical models for estimation of train dynamics /
L. V. Ursulyak, A. O. Shvets // Hayka Ta nporpec tpancrnopty. — 2017. — Ne 6 (72). — C.
70-82. doi: 10.15802/stp2017/118002.

Ten, A. A. DKclIepUMEHTaJIbHBIE HCCIEIOBAHUS JUHAMHYECKONM HArpyKEHHOCTH
[0JyBaroHa Ha mepcreKTHBHBIX Teaekkax / A. A. Ten, C. B. Mamun, JI. A. Hexyxas //
Baronnwuii nmapk. — 2014. — Ne 10. — C. 14-18.

Hemun, F0.B. Marematuueckoe MOJACIMPOBAHUE W JMHAMHKA IIOJIBUKHOIO COCTaBa
xene3nbix gopor / FO. B. llemun, A. 1O. Yepnsik, P. 10. [lemun // 3ani3HUUHUN TpaHCIL.
VYkpaian. — 2007. — Ne 4. — C. 3-8.

HemuH, FO. B. KoM’ roTepHe MOJ€II0BaHHS AMHAMIKA PEHKOBUX TPAHCHOPTHUX 3aC001B
/ 1O. B. pomin, O. II., 3axoBaiiko, I'. FO. Yepnsk, I1. A. IlleBuyk // Bicauk HTYY
«KTIII». Cepis mammuaOOymyBanHs. — 2014, — Ne 1 (70). — C. 94-98.

Kowmm’toTrepHe MOJENOBaHHS 3a1i3HUYHUX TPAHCIIOPTHHUX 3acO01B: METOJ. BKa31BKU 0
BUKOHAHHS MPAKTUYHUX pPOOIT, KypCOBOIO Ta AWUILUIOMHOrO mpoekTyBaHHs / M. L
Kamina, 5. Kamisoga, JI. O. Hengyxa, O. b. Oukacos, JI. B. Uepnses. — JI.: JJTHY3T,
2018. - 59 c.

KamiBoga, S. JlocBii eKCHEpUMEHTAIBHUX JIOCHIIKEHb pPYyXOMOIO CKJIagy 3
BUKOPHCTaHHSM cTeHoBoro oonaaHanus / S. KamiBona, JI. Hemyxa // Baronuuii mapk.
—2017. — No 3-4. — C. 28-30.

Myamlin, S. Testing of Railway Vehicles Using Roller Rigs / S. Myamlin, J. Kalivoda,
L. Neduzha // Procedia Engineering. — 2017. — Vol. 187. — P. 688-695. doi:
10.1016/j.proeng.2017.04.4309.

Kalivoda, J. Enhancing the scientific level of engineering training of railway transport
professionals / J. Kalivoda, L. O. Neduzha // Hayka Ta nporpec tpancnopty. — 2017. —
Ne 6 (72). — C. 128-137. doi: 10.15802/stp2017/119050.

Myamlin, S. Experimental Research of dynamic qualities of freight cars with bogies of
different designs / S. Myamlin, O. Ten, L. Neduzha // Hayka Ta nporpec TpaHCIOpTy.—
2014. — Ne 3 (51). — C. 136-145. doi: 10.15802/stp2014/25921.


https://scholar.google.com.ua/scholar?oi=bibs&cluster=4509446927386345555&btnI=1&hl=ru
https://scholar.google.com.ua/scholar?oi=bibs&cluster=4509446927386345555&btnI=1&hl=ru
https://doi.org/10.15802/stp2014/25921

19.

20.

21.

22,

23.

24,

25.

26.

27.

Shykunov, O. A. Three-element bogie side frame strength / O. A. Shykunov // Hayka ta
nporpec Tpancropty. — 2017. — Ne 1 (67). — C. 183-193. doi: 10.15802/stp2017/92535.
Tatarinova, V. A. Research of Locomotive Mechanics Behavior / V. A. Tatarinova, J.
Kalivoda, L. O. Neduzha // Hayka Ta nporpec tpancmopty. — 2018. — Ne 5 (77). — C.
104-114. doi: 10.15802/stp2018/148026.

Myamlin, S. Estimation of Dynamic Qualities of Freight Wagons on Bogies of a
Perspective Model / S. Myamlin, O. Lunys, L. Neduzha // Proc. of IX Intern. Conf.
«Transport Problemsy. — 2017. — P. 459-469.

JluHaMuKa TPY30BBIX BaroHOB C y4Y€TOM IMOMNEpeyHOro cMmemieHus tenexek / H. .
Jlyxanun, C. B. Mamnun, JI. A. Henyxas, A. A. llIser // 36. nayk. np. HouI3T. — 2012.
— Bum. 29. — C. 234-241.

Henyxa, JI. O. BukopuctanHsi Cy4acHOro TMAakeTy Mporpam IMpU pO3B’sI3aHHI
IH)KEHepHUX 3a/lad Ha 3ami3HuyHomy Tpancmnopti / JI. O. Hemyxka, A. O. lIBeus //
JlokomoTtuB-iHpopM. — 2016. — Ne 5-6. — C. 42-44.

CBIIONIITBO MPO PEECTpAIlil0 aBTOpChKOro mpaBa Ha TBIp Ne 42224 (VkpaiHa).
Komm’roTrepna mporpama «IIporpamMHuii KOMIUIEKC Il BU3HAYCHHS MOMEHTIB 1HEpIIii
Ky30BiB BaroHiB» / Msamiia C. B., Hexyxa JI. O., Ten O. O., llIBenp A. O. (Ykpaina) ;
3asiBHUK Ta NATEHTOBJIACHHUK JIHIMpomeTp. Hal. YyH-T 3ali3H. TpaHCI. iM. akaj. B.
JlazapsiHa. — 3asBi. 13.02.2012.

CBIOLITBO MPO peeCTpalliio aBTOPChKOTO MpaBa Ha TBIp Ne 42263 (Ykpaina). Anroputm
pO3paxyHKy A0 KOMIT'IOTepHOi nporpamu «lIporpamMHuii KOMIUIEKC JUIisi BU3HAUYCHHS
MOMEHTIB 1Hepiii Ky3o0BiB BaroHiB» / Msamiin C. B., Hegyxa JI. O., llgeup A. O.
(Ykpaina) ; 3asBHUK Ta NATEHTOBJACHHWK [lHIMpomeTp. Hall. yH-T 3ajli3H. TPAHCIL. IM.
akaz. B. JIazapsana. —3aaBn. 15.02.2012.

Kyryl'chuk, O. High speed stability of a railway vehicle equipped with independently
rotating wheels / O. Kyryl’chuk, J. Kalivoda, L. Neduzha // Proc. of 24" Intern. Conf.
«Engineering Mechanics 2018». — P. 473-476. doi: 10.21495/91-8-473.

Msimiin, C. B. Poiib cTyA€HTCHKOI HAyKH y (POpMYBaHHI CBITOTJISIY 1HXKEHEpa-MeXaHiKa
/ C. B. Msamuin, JI. O. Henyxa // JlokomotuB-iadpopm. — 2015. — Ne 1-2. — C. 55-57.

REFERENCES:

Neduzha L. O., & Shvets A. O. (2016). Application of APM WinMachine software for
design and calculations in mechanical engineering. Nauka ta progres transportu, 2(62),
129-147. doi: 10.15802/stp2016/67328. (in English)

Neduzha L. O., & Shvets A. O. (2018). Teoretychni ta eksperymentalni doslidzhennia
mitsnisnykh yakostei khrebtovoi balky vantazhnoho vahona. Nauka ta progres
transportu, 1 (73), 131-147. doi: 10.15802/stp2018/123457. (in Ukranian)

Myamlin S. V., Neduzha L.O., & Shvets A.O. (2018). Doslidzhennia dynamiky ta
mitsnosti vantazhnykh vahoniv. Navch. posibnyk. — D.: 257. (in Ukranian)

Myamlin S. V., Neduzha L. O., & Shvets A. O. (2013). Tekhnichnyi stan kovzuniv yak
odyn iz faktoriv vplyvu na dynamiku vantazhnykh vahoniv. Zb. nauk. pr. DonlZT, 35,
65-72. (in Ukranian)

Muradjan L. A., & Shaposhnik V. Ju. (2015). K voprosu o planah ispytanij nadezhnosti
mehanicheskih sistem. Zb. nauk. prac' Ukr. derzh. un-tu zaliznich. transp. — Harkiv:
UkrDUZT, 157, 119-128. (in Russian)



6. Myamlin S., Neduzha L., & Urbutis Z. (2016). Research of Innovations of Diesel
Locomotives and Bogies. Procedia Engineering, 134, 469-474. doi:
10.1016/j.proeng.2016.01.069. (in English)

7. Myamlin S., Dailidka S., & Neduzha L. (2012). Mathematical Modeling of a Cargo
Locomotive. Proc. of 16th Intern. Conf. “Transport Means 20127, 310-312. (in English)

8. Myamlin S., Lunys O., Neduzha L., & Kyryl’chuk O. (2017). Mathematical Modeling of
Dynamic Loading of Cassette Bearings for Freight Cars. Proceedings of 21st Intern. Sc.
Conf. Transport Means, 973-976. (in English)

9. Myamlin S., Luchanin M., & Neduzha L. (2013). Construction Analysis of Mechanical
Parts of Locomotives. TEKA Commission of Motorization and Power Industry in
Agriculture, 13 (3), 162-169.

10.Ursulyak L. V., & Shvets A. O. (2017). Improvement of mathematical models for
estimation of train dynamics. Nauka ta progres transportu, 6 (72), 70-82. doi:
10.15802/stp2017/118002. (in English)

11. Ten A. A., Myamlin S. V., & Neduzha L. A. (2014). Eksperimentalnye issledovaniya
dinamicheskoy nagruzhennosti poluvagona na perspektivnykh telezhkakh. Vahonnyi
park, 10, 14-18. (in Russian)

12.Demin Ju. V., Chernjak A. Ju., & Demin R. Ju. (2007). Matematicheskoe modelirovanie
1 dinamika podvizhnogo sostava zheleznyh dorog. Zaliznichnij transp. Ukraini, 4, 3-8.
(in Russian)

13.Demyn Yu. V., Zakhovaiko O. P., Cherniak H. Yu., & Shevchuk P. A. (2014).
Kompiuterne modeliuvannia dynamiky reikovykh transportnykh zasobiv. Visnyk NTUU
«KPI». Seriia mashynobuduvannia, 1 (70), 94-98. (in Ukranian)

14.M. |. Kapitsa, J. Kalivoda, L. O. Neduzha, O. B. Ochkasov, & D. V. Cherniaiev (2018).
Kompiuterne modeliuvannia zaliznychnykh transportnykh zasobiv: metod. vkazivky do
vykonannia praktychnykh robit, kursovoho ta dyplomnoho proektuvannia. — D.:
DNUZT, 59. (in Ukranian)

15.Kalivoda J., & Neduzha L. O. (2017). Dosvid eksperymentalnykh doslidzhen
rukhomoho skladu z vykorystanniam stendovoho obladnannia. VVahonnyi park, 3-4, 28-
30. (in Ukranian)

16.Myamlin S., Kalivoda J., & Neduzha L. (2017). Testing of Railway Vehicles Using
Roller Rigs. Procedia Engineering, 187, 688-695. doi: 10.1016/j.proeng.2017.04.439. (in
English)

17.Kalivoda J., & Neduzha L. O. (2017). Enhancing the scientific level of engineering
training of railway transport professionals. Nauka ta progres transportu, 6 (72), 128-137.
doi: 10.15802/stp2017/119050. (in English)

18.Myamlin S., Ten O., & Neduzha L. (2014). Experimental Research of dynamic qualities
of freight cars with bogies of different designs. Nauka ta progres transportu, 3 (51), 136-
145. doi: 10.15802/stp2014/25921. (in English)

19.Shykunov O. (2017). Three-element bogie side frame strength. Nauka ta progres
transportu, 1 (67), 183-193. doi: 10.15802/stp2017/92535. (in English)

20.Tatarinova V. A., Kalivoda J.,, & Neduzha L. O. (2018). Research of Locomotive
Mechanics Behavior. Nauka ta progres transportu, 5 (77), 104-114. doi:
10.15802/stp2018/148026. (in English)


https://doi.org/10.15802/stp2014/25921

21.Myamlin S., Lunys O., & Neduzha L (2017). Estimation of Dynamic Qualities of Freight
Wagons on Bogies of a Perspective Model. Proc. of IX Intern. Conf. «Transport
Problemsy, P. 459-469. (in English)

22.Lukhanyn N. Y., Myamlin S. V., Neduzhaia L. A., & Shvets A. A. (2012). Dinamika
gruzovykh vagonov s uchetom poperechnogo smeshcheniya telezhek. Zb. nauk. pr.
DonlZT, 29, 234-241. (in Russian)

23.Neduzha L. O., & Shvets A. A. (2016). Vykorystannia suchasnoho paketu prohram pry
rozviazanni inzhenernykh zadach na zaliznychnomu transporti. Lokomotyv-inform, 5-6,
42-44. (in Ukranian)

24.Myamlin S. V., Neduzha L. O., Ten O. O., & Shvets A. O. Svidotstvo pro reiestratsiiu
avtorskoho prava na tvir No. 42224 Ukraina. Kompiuterna prohrama «Programny;j
kompleks dlja vyznachennja momentiv inercii' kuzoviv vagoniv» [Computer program
«The Programmatic complex for determination of moments of inertia of car bodiesy].
Certificate UA, no. 42224, 2012. (in Ukrainian)

25.Myamlin S. V., Neduzha L. O., & Shvets A. O. Svidotstvo pro reiestratsiiu avtorskoho
prava na tvir No. 42263 Ukraina. Algorytm rozrahunku do komp’juternoi’ programy
«Programnyj kompleks dlja vyznachennja momentiv inercii' kuzoviv vagoniv» [Product
research and practical «Algorithm to calculate of computer programs «The
Programmatic complex for determination of moments of inertia of car bodies»»].
Certificate UA, no. 42263, 2012. (in Ukrainian)

26.Kyryl'chuk O., Kalivoda J., & Neduzha L. (2018). High speed stability of a railway
vehicle equipped with independently rotating wheels. Proc. of 24" Intern. Conf.
«Engineering Mechanics 2018», 473-476. doi: 10.21495/91-8-473. (in English)

27.Myamlin S. V., & Neduzha L. O. (2015). Rol studentskoi nauky u formuvanni
svitohliadu inzheneramekhanika. Lokomotyv-inform, 1-2, 55-57. (in Ukranian)



