15— azmis [V 0 louds /1Y 0590 VF+Y JLus /oL g Lo jlus Silso

T
fuc}fubuuf/

.
- L]
et siref DOI: 10.22044/JSFM.2023.12732.3701 boue B
)J/‘bu”ljogb
-

Oledl (elond doud g 1 ooliiwl b Caled (2 (oo b 3)9 S 50 0o Colad Zlgol (g 5Ludue
st EP S9uxo

Yo o . #d . .
Wi 2oy el & S (2l e !
O3] ceinn chieine (w9 8 SIS (Slo (cwikiden 0SS (Sl 09,5 «(5 JiSS (Gl
O 2] Meind cMeinn w9 38 SIKSIS ¢ e SUSEIS (S0 0955 (S JgwolS § Wioligr (5Ub 63l ol Lo 3T ol ¥
R EA TR R SRR CIAY % 708 LR WP NPT ELR S VAR TR WP IR T XS [ -8

oS
3 Gl Jolw ] 43,5 1 B 059 axgi 8 50 (st Jlawe Judow g (55l Jow a0 0)lgen a5 Coenl Pl il 51 (SO
&S abgy e STy sla pove &)l g bojle )0 zge jLadil gile Jow alias JA el oad a8 5 IS g, Slewlws 4t je g
QO Jols ol baas cooal aiib pod (s ol (pl 5l s 0gd g0 a8 5 S @ olge wles olulid g ojle Cudls ialy dike;
&l S0 L S el oas )] 5 crw pol dlie 10 .0iS e loy 9503 3,00 3939 (g 5ledon 0 ST @ LS AT (68,1ge 40 o%ng
e 280 Gl abo dy g adad il )8 dle [0 (g5le Joe g0l Sl ys 36 a4 eads 1)) hg, pedle Lot dgug |y g,
Sy e w15 b gjladas glas 133l 2ST, sla

Ladad uilS )8 sons Colas zae ¢ 1S oy, egame ladl Lot des g, fgudS OladS

Guided wave modeling of a plate with infinite width using p version of semi analytical
finite element method

Elyas Mirzaee Kakhkil”, Jalil Rezaeepajhand?
1 Ph.D. Student, Mech. Eng., Ferdowsi University. of Mashhad, Mashhad, Iran
2 prof., Mech. Eng., Ferdowsi University. of Mashhad, Mashhad, Iran

Abstract

Balancing accuracy and computational cost in modeling and analyzing engineering problems has always
been a crucial concern in the field. The same principle applies to the modeling of wave propagation in
structures and deriving dispersion curves, which are crucial in structural health monitoring and material
property identification. The importance of maintaining this balance appears especially in cases where there
is a need for repetition in modeling. In this study, we aimed to improve the accuracy and computational
cost of the semi-analytical finite element method by incorporating hierarchical shape functions. The results
indicate that using appropriate shape functions can enhance the performance of the semi-analytical finite
element method for modeling wave propagation in structures. The study also investigated the impact of the
number of degrees of freedom on the calculation of the cutoff frequency, the accuracy of the dispersion
curves and the increase in modelling error as a result of this point.

Keywords: SAFE; dispersion relation; guided wave; cut-off frequency.
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8 Scaled boundary finite element method
° Wavelet finite element method

10 Strip element method

"' Thin element method

12 Functionally graded materials
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! Transfer matrix

2 Global matrix

3 Finite element method

4 Spectral element method

5 Finite difference

¢ Isogeometric analysis

7 Semi-analytical finite element method
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° leakage

7 nonuniform rational B-splines
8 Hierarchical shape functions
9 cut-off frequency
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! hysteretic model

2 Perfectly matched layer

3 Gauss—Lobatto—Legendre

4 Chebyshev spectral element method
5 Gauss—Lobatto—-Chebyshev
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! Dispersion curves
2 Phase velocity
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3 Dispersion Calculator
4 Deutsches Zentrum fir Luft- und Raumfahrt (DLR)
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