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- Mechanical and structural vibrations may cause serious damage on structures themselves, human and environments.
The lecture provides fundamentals of mechanical and structural vibration modeling for linear and nonlinear systems,

analysis and control methods.
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- Students will acquire fundamental skills of vibration engineering with a view to properly capture the dynamic
behavior of the actual mechanical and environmental systems, to model and illustrate the phenomena in an

appropriate manner.
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- To properly capture the dynamics of existing mechanical and structural systems and to explain theoretically
substantive behavior by approximate modeling approach.

- To derive equations of motion for various kind of vibratory systems, and also to find their solutions.

- To suggest possible vibration abatement techniques for the forced response of one-degree of freedom system.

- To understand various kinds of analysis methods for the mechanical and structural dynamics and to put them into
practice.

- To find out potential cause of nonlinearity in vibration systems, to understand and to propose measures for

preventing trouble due to nonlinearity.
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-Week 1: Introduction; Course overview, Objectives of the course, illustration of vibration problems.

-Week 2-3:  Basics review of modeling dynamic systems; Point mass, rigid body, constraint, DOF, coordinates,
equation of motion, etc.

-Week 7: Vibration measurements and signal analyses; FFT, RMS, etc.

-Week 8-9:  Dynamics analysis methods; convolution integral, direct numerical integration, Laplace transform, etc.

-Week 10:  Passive, semi-active and active vibration control / isolation technologies

-Week 11:  Fundamentals of rotor dynamics

-Week 12:  Nonlinear vibration systems overview : definition, cause of nonlinearity, classification of nonlinear
systems, etc.

-Week 13-14: Analytical methods for solving nonlinear equations of motion: harmonic balance method, method of

averaging, equivalent linearization method, phase plane analysis, etc. (Week 13-14)
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- Assignments : 50%; Final Examination : 50%.

- Grading Scale:  S: 90-100% ; A: 80-89; B:70-79; C:60-69; D:Below 60
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- Printed lecture outline will be distributed at the time of each lecture.

- References:
- J. P Den Hartog, Mechanical Vibrations (1985), Dover Publications
- William J. Palm 11, Mechanical Vibration (2006), Wiley

These are available at the University library. Other reading materials will be introduced by the instructor.
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- Regular attendance to the course is strongly recommended.
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- Tuesdays 16:30-18:00. In case the scheduled office hours are inconvenient for you, please make an appointment.

- Questions are also accepted by email.  toshi@se.kanazawa-u.ac.jp
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- Basic knowledge of mechanical dynamics is required.
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