http://mechanics.journals.modares.ac.ir
g5y oale alzo
i azsoy |

i c9 9 eSS ecign

WA calu s &l

b GOV ko W O Dboww! 10 &ge o Syl
Dol B bascalan Zlgel sy (me)

Tl sl wans i ol ey (sl yao Lid jasan ¢ g T s llasesas

Oldal (lpsl cais oKl (Sl pwaige o)l ol )5 seeeisls - )
Olal (sl cxis il (Sl pwaige HLoliwl -Y
Oldal (lprol gas olBiily (Sl pwiige sliwl -F
hrmirdamadi @cc.iut.ac.ir  (ATYOFAYY VY oy Ggono o liol #

5 oolitul b gl b baiicolie glasl idu by, SeS 4 ST-52) o¥Vgd puses 5 o lojle (todle ol idgh ,0 —oduSe
GlS sl )y sl oal (g eZemlojl (Sl S5, Gl LSS (et Sl (S &5 oS Sl S 655 slo K
Ot OF $9) 00 wal S Sy b o K Slafe-apo ledez g 5 Slal 4 a2 95 Loyt Do g el aiile (5550l JUSens
PERb;] yse @ mae A i Sl o Sl oad gl 5 0 gge (i (phiaatiie B b Sguze izl Julo 0sd o0
g5 g0 03l Sz go ol e (5 Slee Gl gy 9 Aiwgy Szge b e S gl § JuSws (o315 sl Sgdoe 5 S0l
28 Sbled onel ety gl 058 oo e 05l )0 Dezge Jlaim] o] a5 ConBae gzg 0alds il sla g 5l ol b

D410 alidE imghy 4 o ] ebdasin g olulils v oad wl)l i) YU

Sge Jod (so¥gd pts S (gl B Baliulas zlael ()00 Sl deojle cedle ol :Qb‘j‘g.\,o).f

Application of wavelet transform in damage identification
in a thick steel beam based on ultrasonic guided wave
propagation
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Abstract- In this study, the structural health of a thick steel beam, made of ST-52, is inspected by ultrasonic guided
wave propagation method using piezoelectric wafer active sensors that is one of the most important techniques of on-
line structural health monitoring. The key parameters of the diagnostic waveform such as excitation frequency and cycle
number are determined in relation to beam dimensions as well as pulse-echo configuration of PZT active sensors
attached to the beam. Finite element simulations were conducted to characterize wave propagation in the beam, and the
signals of wave propagation were experimentally measured. For signal processing and feature extraction, continuous
wavelet transform and scaled average wavelet power technique are used. Using the extracted features, probable existing
damage in the structure is detected, localized, and intensified. The acquired results are representing a higher precision of
the implemented method for damage identification and characterization with respect to a previous study.

Keywords: Structural Health Monitoring (SHM), On-Line Monitoring, Ultrasonic Guided Waves, Thick Steel Beam, Wavelet Transform.
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1. Actuator/Sensor Pulse-Echo Configuration
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4. Synchronous Moving Filter
5. Signal-to-Noise Ratio (SNR)
6. Discrete Wavelet Transform (DFT)
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1. Amplitude Modulation (AM)
2. Frequency Modulation (FM)
3. High-Pass Filter
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2. Scale-Averaged Wavelet Power (SAP)
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1. Continuous Wavelet Transform (CWT)
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