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Kinematics: Position vectors, velocity and acceleration; Translating and Rotating coordinate systems;
Coordinate transformation; Finite motions; Principles of dynamics and equations of motion of

dynamic systems ranging from one-dimensional motion of a single particle to three-dimensional

motions of rigid bodies and systems of rigid bodies; Applications on selected engineering problems,
such as rotordynamics, gyroscopes, and electromechanical devices; Introduction to energy methods:
Lagrangian dynamics; Stability analysis of dynamic systems; Dynamics of Electro-mechanical

systems.
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14.1 AagdsyasdiFanganssu
1) Toemploy an appropriate coordinate system in kinematics analysis of the dynamic systems
2) To develop equations of motion (EOM) describing dynamics of mechanical systems via
Newton-Euler approach and/or Lagrange approach
3) To determine analytical and/or numerical solutions of EOM

4) To analyze dynamic responses and stability of the dynamical systems
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14.2 Hlersednaeti Tua

dlanin 1 Introduction

o s . . . . . . .
dla1vin 2 Kinematics: position vector, velocity, acceleration, and angular velocity; Moving
coordinate systems



15.

16.

#lanin 3 Kinematics relative to moving coordinate systems; Coordinate transformation
#la1in 4  Finite motion and MatLab/Simulink simulation

ﬁﬂmﬁﬁ 5 Reviews of a system of particles; Laws of linear and angular momentums;
Angular momentum of a rigid body; Moment inertia matrix of a rigid body
dlanin 6 Dynamics of a rigid body: Newton-Euler approach; Modified Euler's equations

Fanidi 7 Applications in gyroscopic systems; Examples; Introduction to stability analysis
of a spin plate
flanin 8 Midterm

ﬁﬂmﬁﬁ 9 Muti-body dynamics: Constraints; Degrees of freedom; Dynamic analysis
(Newton-Euler approach)
A 10 Kinetics of multi-body mechanical systems: Examples

ﬁﬂmﬁﬁ 11 Virtual displacement; Generalized coordinates; Principle of virtual work;
D’Alembert’s principle
#la1in 12 Kinetic and potential energies; Derivation of Lagrange equations

ﬁﬂmﬁﬁ 13 Dynamics analysis through Lagrange equations; Examples; Lagrange multiplier
flandi 14 Stability Analysis
Faiii 15-16 Dynamics of Electro-mechanical systems
§anidi 17 Final
14.3 25TamsFoUMIToU MIAOULVUUITONY

1. Reunszauuazunula
2. Laboratory demonstration
14.5 msianamsiseu

1.m3thuaz Insaau 20 AU
2.M399UNANNA 40 AU
3.msaeuilarenia 40  azuuy
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- Moon, F. C., Applied Dynamics: With Applications to Multibody and Mechatronic Systems, John Wiley

& Sons, 1998.
- Crespo da Silva, M. R. M., Intermediate Dynamics, McGraw-Hill, 2004.
- Ginsberg, J. H., Advanced Engineering Dynamics, Cambridge, 1998.
- Greenwood, D. T., Principles of Dynamics, Cambridge, 2003.
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