


Objectives

* Present a simple 1D Vibration problem, which is related to vibrations of
an elastic string.

e The physical problem is described by 1D wave equation




1D Wave Equation Problem — Vibrations of an elastic string
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1D Wave Equation

Assumptions and conditions :

* Thin flexible string with neglible weight




1D Wave Equation

u(x, t); u - vertical displacement, c - wave propagation speed

X — spatial coordinate, t —time; 0 <=x<=L; t > 0;




1D Wave Equation — Simplified Case

e Simplified Case : f(x) #0; g(x) =0;

* Boundary Conditions:



1D Wave Equation (Undamped) — Solution By Centered-Difference Method

* Uy = C% * Uyy
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1D Wave Equation (undamped) — Solution By Centered-Difference Method

* |nitial Conditions:

* u; (x,0)=0




1D Wave Equation (Damped) — Solution By Centered-Difference Method

® U + Y % U= C? * Ugy cerreerrruenn (1); Y — damping factor
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1D Wave Eqguation — Solution By Centered-Difference Method

* |nitial Conditions:

* u; (x,0)=0




1D Wave Eqguation — Solution By Centered-Difference Method

 Centered-Difference method (space and time) is an explicit method and is

conditionally stable.

. . * At
e Stability criteria : nu = (=




summary

In this video,

* We presented a 1D wave equation that describes the vibration of an elastic




