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t]1|mM|Gg|] D | 20002 | 6 | 0 N E | |

* modulio registracijos numeris katedroje

Studijy forma Paskaitoms Lab. darbams Pratyboms  Aud. darbui  Sav. darbui I§ viso
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Modulio tikslas

ISmokti sudaryti riedmeny asiraciy sankibos su bégiais matematinius modelius; jvertinti sankibos veiksniy koreliacinius rySius; analizuoti riedmeny
stabilaus vaziavimo uZztikrinimo principus; jvertinti energijos regeneravimo energetinj veiksminguma.
Aim of module

To learn modelling of interaction between rail vehicle wheel-set and track; evaluate adhesion factors correlation; analyse principles of train steady
running assurance; estimate energy efficiency of traction energy recovery processes.

Suteikiamos Zinios ir gebéjimai

I$mano ir kriti$kai vertina naujausius riedmeny traukos teorijos tyrimy rezultatus. Geba konceptualizuoti traukiniy stabilaus (nepertraukiamo)
vaziavimo procesy valdyma. Geba jvertinti, palyginti ir kurti jvairiy tipy riedmeny traukos valdymo modelius. Geba analizuoti ir kurti riedmeny
varan¢iyjy asiraciy praslydimo valdymo ir stabdomyjy asiraciy antiblokavimo technologijas. Geba holistiskai suprasti priimty sprendimy poveikj
gelezinkelio infrastruktiirai, aplinkai ir visuomenei.

Provided knowledge and skills

Sophisticate and critical asses the results of latest research on rail vehicle traction theory. Skill to conceptualize the control of train stable running
processes. Skill to evaluate, to compare and to create different types of rail vehicle traction control models. Skill to analyze and to develop the
technology of rail vehicle driven wheel-set slipping and braked wheel-set anti-lock control. Skill to evaluate holistically the influence on infrastructure,
the environment and society.

Modulio anotacija

Traukos riedmeny rato su bégiais sankibos mechaniné ir fizikiné -cheminé prigimtis, Kalkerio ir Hertzo teorijos rato kontaktui su bégiais nagrinéti.
Sankibos koeficiento kitimo désningumai ir jo dydzio nustatymo problematika. Riedmeny raty praslydimas ir santykinio slydimo reiskinys.
Nagrinéjama riedmeny parinkimo pagal raty sankibos su keliu salygas metodika ir traukinio kritinés masés nustatymo buidai pagal trauka. Tiriami
vezimeéliy su keliu saveika jtakojanéiy veiksniy koreliaciniai rysiai ir riedmeny stabilaus (nepertraukiamo) vaziavimo uztikrinimo principai. Traukos
jégos, judéjimo varzy ir greicio diagramos lokomotyvy apkrovoms analizuoti, kritiné prekiniy sastaty masé. Optimalios traukos jégos parinkimo
algoritmai, jvertinantys kelio geometrinius parametrus (vertikalias ir horizontalias kreives) ir rato/bégio sankibos salygas. Inovatyviosios lokomotyvy
traukos ir stabdymo jégos automatinio koregavimo bei valdymo sistemos. Traukos riedmeny parinkimo ilgiesiems (1500 m) ir sunkie

Module annotation

Mechanical, and physical-chemical phenomena of rail traction vehicle wheel/rail adhesion, Hertz and Kalker theory for consideration of wheel/rail
contact. Regularities of adhesion coefficient variation and the problematic of defining its value. The phenomenon of rail vehicle wheel slip and
creepage. The selection methodology to select the rail vehicle according wheel/rail adhesion conditions and the ways to indicate a critical mass of
train. Investigation of correlation of factors influencing on bogie interaction with the track and ensuring principles of train stable (continuous) running.
Traction force, running resistance and speed diagrams for locomotive load analysis, the critical mass of freight trains. Algorithms of optimal traction
force selection, taking into account track geometric parameters (vertical and horizontal curves) and wheel/rail adhesion conditions. Innovative systems
of locomotive traction and braking force automatic adjustment and control. Scientific algorithms of
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Savaranki$ko darbo turinys

Sav. darbo apimtis vienai uzduociai Uzduoéiy skaicius 1§ viso valandy
Uzduoties pavadinimas . Priimta
Reézis NL(S) | 1(5) 1(T) [ NL(T) NL(S) | LS) I(T) | NL(T) [ NL(S) | I(S) I(T) | NL(T)
Pasirengimas atsiskaitymui 16-40 30 1 30
Kitos savarankiSkos studijos 1-200 20 1 20
IMokslinis seminaras 20-60 30 1 30

Ivertinimo sandara

Nuolatinés studijos: Galutinio atsikaitymo jvertinimo sandara:
GA=0,4 PR+0,6 (0,5 E1+0,5 E2);
¢ia: PR - praktiniy uzduociy atlikimo jvertinimas; E1 - egzamino pirmojo klausimo jvertinimas; E2 - egzamino antrojo klausimo jvertinimas.
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Gelezinkelio riedmeny traukos teorija
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Fakultetas Katedra B,A,M,1,D Modulio Nr.* 18 viso: 18 jy: KD, KS, KP I,EL, E2, E, BE,BD, TD, A KD, KS, KP
t]1|mM|[Gcg] D | 20002 | 6 | 0 | E | |

* modulio registracijos numeris katedroje

Studijy forma Paskaitoms Lab. darbams Pratyboms  Aud. darbui

Sav. darbui

I8 viso

|Nuolatinés studijos | F | 48 | 0 | 32 | 80

80

160

|I§te;stinés studijos | I | | | |

List of the Course lecture topics

Number of hours
Lecture topics
NL(S)| I(S) | I(S) [NL(T)

1. Factors influencing on rail traction vehicle wheelset (wheel) adhesion with the rails. 6

Research methods of analysing of this correlation.

2. Assessment of selection methodologies of traction rail vehicle characteristics 6

considering the wheel/track adhesion conditions. Adhesion phenomena as a mechanical

3. Harmonization of rail traction vehicle power-plant, drive and running gear parameters 6

and analysis of interaction compatability.

4. Comparable analysis of determination of freight train critical mass and the running 6

modes.

5. Algorithms of definition of traction rail vehicle energy efficiency and reliability of their| 6

operation.

6. Principles of creating of mathematical model "traction vehicle-train-track": 6

presumptions, demand, methods.

7. A critical mass of the train and transitional running modes on difficult operating 6

conditions.

8. Scientific methods of choice of traction rail vehicles for hauling long (1500 m) and 6

heavy freight trains.

In total: | 48
List of the Course exercise topics
Number of hours
Lecture topics
NLES) | I(S) | I(S) |NL(T)

1. Solving the tasks of definition of correlation of rail traction vehicle wheelset/rail 4

adhesion factors.

2. Comparative analysis of methodologies of choose of traction rail vehicle characteristics| 4

considering the train mass and track profile.

3. The solution of tasks of traction vehicle power-plant, drive and bogie parameters 4

optimization.




4. Determination of train parameters and rational modes of operation and evaluation of 4
determination methodologies.
5. The solution of tasks of traction vehicle energy efficiency and operating reliability. 4
6. Creating of mathematical model "traction vehicle-train-track" and finding the solution. 4
7. Calculation of train braking parameters according to given critical conditions. 4
8. The solution of tasks of traction vehicle choice for hauling long (1500 m) and heavy 4
freight trains.

In total: | 32
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