Numerical Dispersion and Its Control for 1-D Finite
Element Simulation of Stress Wave Propagation

2 4 Yt o & A* S B 7
Yoon, Sung-Bum Lee, Jong-Seh Yoo, Han-Kyu

—

=EFSTY ¢ 2003F 10% 274 ; AAMERY ¢ 20049 3¥ 29)

2 x|

¥Rt SET A £ARAY W BAsE FAHA BAARE AN Aol HEPRY) 72T AL 72
4R ol§oke] FALALIY EHL BAL BALAE AolT ¢ Uk UL AU 2FYRE THE AHE
= Ao 42AFBRS A8 Aol 9F FARAAS BANKTE AT BAANN NS B g
A 3 ARFEE 2R SHWD ANHA FALS Frheks FaEe) T ot Alke BARAIINE ol
gt A ANk HERAAY AMeE nmG A3} B AT AXE BARYIYY BHYHL FAsgnt

Absiract

With an aim at eliminating the numerical dispersion error arising from the numerical simulation of stress wave
propagation, numerical dispersion characteristics of the wave equation based one-dimensional finite element model are
analyzed and some dispersion control scheme are proposed in this paper. The dispersion analyses are carried out for two
types of mass matrix, namely the consistent and the lumped mass matrices. Based on the finding of the analyses,
dispersion correction techniques are developed for both the implicit and explicit schemes. For the implicit scheme, either the
weighting factor for the spatial derivatives of each time level or the lumping coefficient for mass matrix is adjusted to
minimize the numerical dispersion. In the case of the explicit scheme an artificial dispersion term is introduced in the
governing equation. The validity of the dispersion correction techniques proposed in this study is demonstrated by
comparing the numerical solutions obtained using the present techniques with the analytical ones.
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