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Finite element modeling of pulsed ultrasonic waves
scattered from cylindrical hole in solid

LI Shu-bang“? LI Shu-guang!, LIU Xue-feng*
(1. China University of Petroleum, Dongying 257061, China; 2. Liaocheng University, Liaocheng 252069, China)

Abstract: A two-dimensional plain strain finite element model of infinite isotropic solid has been deve-
loped to investigate the ultrasonic wave scattering by a cylindrical hole. The results, presented in the form
of displacement snapshot, and divergence and curl snapshot, are compared with the previous observations
obtained with the dynamic photoelasticity method. Good agreement is found. By processing the data, screw
creeping of the incident compression wave along the hole can clearly be seen, verifying a theoretical
prediction and compensating for the deficiency of experimental results.

Key words: solid; ultrasonic wave; cylindrical hole; scattering; finite element method

50 , White™
, N.N. Kishore®

Miklowitz 1978 ,

, Matlab

: 2005-08-29; :2005-11-12
(1972-),

, E-mail:lishb2003@yahoo.com.cn



418

2007
: , 2.2
2
2.1
: , Lysmer
NaVIer (5] [3] Sarma [8]
(M) V V- u+uVau=p (jtl; (1) ; Lysmer
N lamé ,
g g C= | NTANdV (5)
lac 0 |
' A= 6
( 0 bcs) (6)
(Galerkin) (1) (6) a b , Lc
61 Cs
MU+Ku=P (2) Sarma _
M K P (Rayleigh) ,
’ ’ C=aM+BK (7)
M= Y, M, K= D Ke P= Y P (3) a B ,
) ) ) a+Bwi=2wi; (8)
(O] 1§i
M= | pN'NdV, K= | B'DBAV,P'= | N'Tds  (4) 0.05~0.3
y (64
(2) New-
mark , B
(2)
161 MU.+CLj+Ku:P (9)
g ' C=C+C, (10)
AX, Ax AT, 2.3
AtS AX/Cran( G ) L
26mm
20mm 4mm
E=69.55Gpa, w©=0.34, p=2 700kg/m®
AMHz( T=0.25p5) : 117 199 59 122
ft)= sin(2nft) 0< t< 0.25ps :
0 t50.25us Lysmer :
3mm Sarma
¢,=6300m/s c.=3100m/s ;=2 900m/s 14mm, :
[91
A,=1575mm A&=0.775mm  A,=0.725mm b
Ar Ax=0.1mm, c, Ax u(e)=ue ™ (11)
At=0.015p.s

(11) B , B



419

4
4y 8 e i1
:
= ke
v =
X
< 20um ———»

% Wi it B
1
Fig.1 Finite element model and mesh geometry
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under a plain compression incident wave
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Fig.5 Divergence (compression wave) and Rotation (Shear
wave) snapshots of the displacement field at 13.68T
under a plain shear incident wave
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