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Table 1. The piezoelectric and aluminum properties [4]
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Fig. 5. Averaged relative error of the first 50 eigen-frequencies of the piezoelectric patch obtained by scaled

boundary finite element method and finite element method
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Fig. 6. Frequency response in the form of displacement in y direction at point A using harmonic excita-

tion in the same direction and point for piezoelectric patch (frequency range 0 to 35 kHz)
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Table 2. 1st-5nd and 46nd -50nd natural frequencies of piezoelectric

patch obtained by scaled boundary finite element method and finite

element method

Sgazee 2l g,

e sla | sgusa 2l g, s i e o)led

[0 Yvaa YA \
[+YYY INAN AvVAaY v
ofee VofY-. VoY v
[++-Y \YFPOY \YFOY £
<[V F) \FePY \i<d4d 5
<[+ VAY YV Y YVNY £s
<[ YPY FYVAN FYVAA £V
</+Y) YENY FYEYO £A
¥y PEVES $EVFS 4
</-Y0 FOAYD 7097 5.




FEAY b YEEY doio VAR Jlo VY 0,leud DY 095 ¢y pool SilSn i 4 pui

x10™"
2
= FEM
= SBFEM
1 J
E
]
£
0 J
g
o
]
[=]
A+ 4
2 ! !
0 1 2 3
Time(s) «10*

Fig. 7. Phase velocity dispersion curves for a steel pipe with outer diameter of 220 mm and wall thickness of 4.8 mm
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Fig. 8. Averaged relative error of the first 50 eigen-frequencies of the piezoelectric patch attached to aluminum
structure obtained by scaled boundary finite element method and finite element method
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Fig. 9. Frequency response of y direction of displacement in point A using harmonic excitation in the same direction
and point for The piezoelectric patch attached to aluminum structure (frequency range 0 to 35 kHz).
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Fig. 10. Transient response of y direction of displacement in point A using harmonic excitation in the same direc-
tion and point for The piezoelectric patch attached to Aluminum structure (0 to 300 ).
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Fig. 11. Averaged relative error of the first 50 eigen-frequencies of the perforated piezoelectric patch obtained by

scaled boundary finite element method and finite element method
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Table 4. 1st-5th and 46th -50th natural frequencies of the perforated
piezoelectric patch obtained by scaled boundary finite element

method and finite element method
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Fig. 12. Frequency response of y direction of displacement in point A using harmonic excitation in the same
direction and point for the perforated piezoelectric patch (frequency range 0 to 35 kHz)
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Fig. 13. Transient response in the form of displacement in y direction at point A using harmonic excitation in the
same direction and point for the perforated piezoelectric patch (0 to 300 My )
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Fig. 14. Averaged relative error of the first 50 eigen-frequencies of the cracked piezoelectric patch obtained by scaled

boundary finite element method and finite element method
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Fig. 15. Frequency response of y direction of displacement in point A using harmonic excitation in the same direction
and point for the cracked piezoelectric patch (frequency range 0 to 35 kHz)
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Fig. 16. Transient response in the form of displacement in y direction at point A using harmonic excitation in
the same direction and point for the cracked piezoelectric patch (0 to 300 £/, ).
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