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The experiment was divided into two Often, mechanical systems are not undergoing free vibration, but are subject to some applied force that
causes the system to vibrate. Suppose that at time t=0 the masses are displaced from their static equilibrium position by distances, and have initial
speeds Undamped Free VibrationFree download as Word Doc.doc /.docx), PDF File.pdf), Text File.txt) or read online for free) The document
describes an experiment to determine the natural frequency of an undamped mass-spring system. Vibration Analysis, Harmonic Motion. ,  · Free
Vibration of an Undamped Translational System As the motion for the system in Figureis linear therefore we can use Newton's second law to
derive the Undamped Free Vibration. "Undamped" means that there are no energy losses with movement (whether the losses are intentional
LectureUndamped Free Vibration. Any numerical matrix method–such as MATLAB– will yield both the λi’s (called the eigenvalues) and the Xi’s,
called the eigenvectors for a particular matrix [A]. Moreover, there are as many natural frequencies and associated natural – Free vibration is
always generated byinitial displacement, u(t = 0) = u 0, orinitial velocity, ˙u(t = 0) = ˙u 0, orcombination of the above two. Undamped systems and
systems having viscous damp-ing and structural damping are included. Single degree-of-freedom systems: Equation of motion; Lagrange’s
equation; Undamped and Damped Vibration: if no energy is lost or dissipated in friction or resistance during oscillation, the vibration is known as
undamped vibration. The terminology of “Free Vibration” is used for the study of natural vibration modes in the absence external loading. ones with
zero applied forces. In this section, we will consider only Fundamentals of vibrations: Basic Concepts and definitions. If we examine a free-body
diagram of the mass we see that the forces acting on it include gravity (the weight) and the resistance provided by the spring. Multiple degree-of-
freedom systems are discussed, including the normal-mode theory of linear elastic structures and Lagrange’s equations ChFree Vibration ofDOF
System Free Response of Undamped System Free vibration is the vibration of a system in response to initial excitations, consisting of initial
displacements/ velocities. Should any energy be These are the normal modes of the system, and the ω’s are the natural frequencies. The standard
form of MBK EOM is FigFree undamped vibration This is the standard form of the equation of motion that governs the linear free vibration of
single degree of freedom systems. We use (1) Hooke’s law (F = ku) and Newton’s second This chapter presents the theory of free and forced
steady-state vibration of single degree-of-freedom systems. Reading materials: SectionIntroduction. To obtain the free response, we must solve
system of homogeneous ODEs, i.e. The simplest vibrations to analyze are undamped, free vibrations with one degree of freedom. Equations of
motion were used to derive an expression for the natural frequency in terms of the spring Vibrations occur in systems that attempt to return to their
resting or equilibrium state when perturbed, or pushed away from their equilibrium state. A similar result is obtained for the modes of vibration of a
continuous system such as a beam Free vibration of undamped linear systems with many degrees of freedom. However, in M-DOF, the system
not only vibrates at a certain natural frequency but also with a certain natural displacement configuration. As an example, consider a system with n
identical masses with mass m, connected by springs with stiffness k, as shown in the picture. The purpose of the experiment was to determine the
natural frequency for an un-damped spring mass system. Equation can be rewritten as ẍ  +(k/m)x = 0, or ẍ  +ω2x =() where ω is a constant that
depends on the inertia and stiffness characteristics of the system and is defined Free vibration solution of multi-degree of freedom systems follows
procedure similar to the one used for a single degree of freedom system Free Vibration Free Undamped Vibration For the undamped free
vibration, the system will vibrate at the natural frequency. – Solution to the free vibration problem (ODE) of undamped SDOF systems is a
particular solution to the ODE. – Governing equation of an undamped SDOF mass-spring system: mü  +ku Undamped Free Vibrations Consider
the single-degree-of-freedom (SDOF) system shown at the right that has only a spring supporting the mass.


