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Modulio tikslas

Suteikti iSsamias zinias apie $iuolaikiniy rotortronikos tyrimo objekty problemas, jy ypatumus, dinaminius procesus, iSugdyti gebéjimus suprasti
vykstancius fizinius procesus, juos matematiskai apra$yti, mokéti teisingai pasirinkti sprendimo metodus

Aim of module

Provide detailed knowledge of objects of rotortronics (rotor systems of transport machinery), their characteristics, the dynamic processes that develop
the capacity to understand the physical processes occurring in them are described mathematically,

Suteikiamos Zinios ir gebéjimai

Suteikti iSsamias Zinias apie Siuolaikiniy rotortronikos tyrimo objekty (transporto masiny rotorinés sistemos) problemas, jy ypatumus. Gebéti sukurti
rotoriniy sistemy matematinius modelius su netiesiniais elementais bei gebéti parinkti sprendimo metodus.

Provided knowledge and skills

Provide detailed knowledge about dynamics processes of rotor systems their important aspects. Tp able to create mathematical models of rotor system
with nonlinearities and to choose solution methods.

Modulio anotacija
Nagrinéjama rotoriné sistema ir jos elementai atskirai ir kaip vientisa sistema. Rotoriaus kaip deformuojamo kiino judéjimo lygéiy sistema, priimtos
prielaidos, veikiancios jégos ir momentai. Hidrodinaminio tepimo uzdavinys. Reinoldso lygtis, kraStinés salygos, sprendimo metodai.

Slydimo guolio standumas ir slopinimas. Dviejy kiiny saveika, Hertco kontakto teorija, prielaidos. Riedé¢jimo guoliy matematiniai modeliai, priimtos
prielaidos. Rotorinés sistemos stabilumas. Rotorinés sistemos diagnostika, matavimo jranga ir diagnostikos metodai.

Module annotation

Investigation system is rotor system and its elements.

Rotor as a deformable body motion equations, the assumptions adopted, the applied force and moments. Hydrodynamic lubrication problem. Reynolds
equation, boundary conditions, solution methods. Hydrodynamic bearing stiffness and damping. Two-body interactions.Hertz contact theory and the
assumptions. Rolling bearings mathematical models, the assumptions adopted. The rotating system stability. The rotating system diagnostics,
measurements devices and diagnostic techniques.
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VILNIUS GEDIMINAS TECHNICAL UNIVERSITY STUDY

MODULE CARD
Mobiliyjy maSiny ir geleZinkeliy transporto katedra
B dalis
Modulio pavadinimas Module title

Rotortronika. Dinamika ir diagnostika.

Rotortronics. Dynamics and Diagnostics.

Modulio kodas Kreditai Atsiskaitymo forma
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 | 20205 | 6 | 0 | E | |
* modulio registracijos numeris katedroje
Studijy forma Paskaitoms Lab. darbams Pratyboms  Aud. darbui  Sav. darbui I§ viso
| Nuolatinés studijos | F | 48 | 0 | 16 | 64 | 9 | 160 |
| IStestinés studijos | I | | | | | | |

List of the Course lecture topics

Number of hours

Lecture topics

NL(S)| I(S) | I(S) [NL(T)

1. Composition of rotor systems, principle of operation, problems, malfunctions, 4

diagnostics.

2. Elements of the rotor system, their dynamic characteristics. 4

3. Orientation of the deformable body in space. Eulerand Cardants angles, Euler 6

parameters, rotation matrix and its properties.

4. Equations of motion of a deformable body. 4

5. Interaction of two bodies. Contact forces. 4

6. Mathematical models of rolling bearings, kinematic bearings. 4

7. Reynolds equation. Border conditions. BEM for solving the Reynolds equation. 6

Solution algorithm.

8. Plain bearing geometry. Mathematical model of a plain bearing. Rigidity and damping 6

coefficients. System stability.

9. Segment bearings, geometry. Mathematical model of segment bearings. Rigidity and 4

damping coefficients.

10. Stability of bearing systems, the effect of damage on stability. Damage diagnosis. 4

In total: | 46
List of the Course exercise topics
Number of hours
Lecture topics
NLES) | I(S) | I(S) |NL(T)

1. Investigation of dynamic processes of rotor system with variable support stiffness and 2

damping coefficients.




2. Investigation of dynamic processes of a rotary system with a large body, evaluating the | 2

gyroscopic effect

3. Investigation of dynamic processes of rotor system with rolling bearings. 2

4. Investigation of dynamic processes of rotary systems with rolling bearings and 2

evaluation of bearing damage.

5. Investigation of dynamic processes of rotary system with plain bearings. 2

6. Investigation of dynamic processes of rotor system with short plain bearings. 2

7. Investigation of dynamic processes of rotary systems with plain bearings with surface 2

damage.

8. Determination of dynamic characteristics of a rotary system with plain bearings. 2
In total: 16
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