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Modulio tikslas

Suteikti i§samias zinias apie transporto priemoniy transmisijy dinaminius procesus, problemas, matematinj modeliavima, jy ypatumus, iSugdyti
gebéjimus suprasti vykstancius fizinius procesus, juos matematiskai aprasyti, mokéti teisingai pasirinkti spr

Aim of module

To provide detailed knowledge about vehicle transmissions, dynamic processes, problems, mathematical modeling, their characteristics, to develop
skills to understand the physical processes occurring in them are described mathematically, to pay the co

Suteikiamos Zinios ir gebéjimai

Nagrinéjami transporto priemoniy transmisijose vykstantys dinaminiai procesai. Transmisijy elementy netiesinés charakteristikos. Dviejy kiiny
sgveikos teorijos. Krumpliaraciy sukabinimo charakteristikos. Transmisijos elementy judéjimo lygtys. Pagrindiniy transmisijos elementy matematiniai
modeliai. Transmisijos elementy su stochastiniais parametrais matematiniai modeliai.

Provided knowledge and skills

Vehicle transmissions dynamics processes are investigated. Transmission elements of nonlinear characteristics. Two-body interaction theories. Gear
coupling characteristics. Transmission element equations of motion. Mathematical models of transmission elements. Mathematical models of
transmission elements with stochastic parameters. Research methods of dynamics processes of vehicle transmission.

Modulio anotacija

Nagrinéjami transporto priemoniy transmisijose vykstantys dinaminiai procesai. Transmisjy elementy netiesinés charakteristikos. Dviejy kiiny
saveikos teorijos. Krumpliara¢iy sukabinimo chrakteristikos.
Transmisijos elementy judéjimo lygtys. Pagrindiniy transmsijos elementy matematiniai modeliai. Transmisjos dinaminiy procesy tyrimo metodai.

Module annotation

Vehicle transmissions dynamics processes are investigated. Transmission elements of nonlinear characteristics. Two-body interaction theories. Gear
coupling characteristics. Transmission element equations of motion. Mathematical models of transmission elements. Research methods of dynamics
processes of vehicle transmission.
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B dalis
Modulio pavadinimas Module title
Transporto priemoniy transmisijy dinamika ir Dynamics and Mathematical Simulation of Vehicle
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|M|G] D | 20206 | 6 | 0 | | E |

* modulio registracijos numeris katedroje

Studijy forma Paskaitoms Lab. darbams Pratyboms  Aud. darbui  Sav. darbui I§ viso
[Nuolatinés studijos [F| 48 [ o | 16 | 6 | 9 | 160 |
| IStestinés studijos | I | | | | | | |

List of the Course lecture topics

Number of hours
NL(S) | KS) I(S) |NL(T)

Lecture topics

1. The structure of the vehicle transmission, features of dynamic processes, problems. 2
2. Solid state connections, holonomic and nonholonomic constraints. Features of 2
communication.

3. Writing the equations of body motion with restrictions. Lagrange equations of the first 2

and second degree.

4. Mathematical models of connections of the main mechanisms. 2
5. Methods for solving equations of transmission elements with restrictions. 2
6. Dynamic and mathematical models of gear transmission. Relationship between 2

stiffness and nonlinearity. Influence of damages on dynamic processes.

7. Dynamic and mathematical models of belt drive. Models of the physical and 2
mechanical properties of the belt. Influence of dynamic properties of supports on dynamic

8. Dynamic and mathematical models of variators. 2
9. Dynamic and mathematical models of fluid couplings and transformers. 2
10. Mathematical models of hydraulic systems. 2

11. Mathematical models of pneumatic systems. Isothermal and non-isothermal processes.| 2

12. Mathematical model of the crankshaft of an internal combustion engine. 2 2

13. Mathematical models of electric motors. 2

14. Dynamic and mathematical models of hydraulic pumps and engines. 2




15. 1 Dynamic and mathematical models of pneumatic compressors, engines. 2
16. Mathematical models of clutches and gearboxes. 2
17. Dynamic and mathematical models of cardan transmission. Influence of damages on 2
dynamic processes.

18. Mathematical model of the system "Gimbal transmission - centrifugal pump - pipe". 2
19. Differential dynamic and mathematical models. Influence of damages on dynamic 2
processes.

20. Dynamic and mathematical models of planetary gears. Influence of damages on 2
dynamic processes.

21. Methods for solving equations of nonlinear dynamics. Methods for solving stiff 2
differential equations.

22. Amplitude and phase-frequency characteristics of dynamic systems. Range. 2
23. Poikare diagrams, bifurcations, chaos of non-linear dynamical systems. 2
24. Random processes of transmissions, methods of their study. 1
25. Transmission diagnostics, methods and means. 1

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

1. Research of dynamic processes of gear transmission. Relationship between stiffness 2
and nonlinearity. Influence of damages on dynamic processes.

2. Mathematical model of the gearbox, study of dynamic processes. Influence of damages | 2
on dynamic processes.

3. Mathematical model of belt drive, study of dynamic processes. Influence of kinematic 2
excitation on dynamic processes.

4. Differential mathematical models, study of dynamic processes. Influence of damages 2
on dynamic processes.

5. Mathematical model of planetary gear, study of dynamic processes. Influence of 2
damages on dynamic processes.

6. Mathematical model of hydraulic transmission, study of dynamic processes. 2
7. Mathematical model of the system "Crankshaft - cylinders - flywheel of an internal 2
combustion engine", study of dynamic processes, assessment of thermodynamic

8. Mathematical model of high pressure fuel pump of a diesel engine, study of dynamic 2
processes.

In total: | 16
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