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Abstract

Ultrasonic non-destructive testing method has the advantages of accurate defect location, high ef-
fectivity to area defects and high sensitivity, especially, it can detect the internal defects of thicker
structures. In this paper, a multi-channel ultrasonic detection software system is developed by
LabVIEW for thick-walled composite pressure vessel. The continuous wavelet transform is intro-
duced to process the ultrosonic signals for a better time-frequency analysis, and the software sys-
tem can achieve an automatic detection results for thick-walled composite pressure vessel.
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Figure 1. Flow chart of ultrasonic testing software system
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Figure 2. Parameter settings panel

E 2. SHREBR

2.2.2. SMEBIECIREVE

E R VA B0 SR 4 1) 3 A 12 % (Dynamic Link Library, DLL), HUS 2247 FOF AL FLARSEILN -
TF AR EE R AR GEIN 175 25 G A7 A s, SRARESE I A BA 1 (Queue) SR BRI AT, 45 SRR AR I B JORT 22
TP AL o

2.2.3. RIAES 48

B RE-R AR e 5, BREF s T 2G5 A AL . JR G i\ FFT Power Spectrum
PR HOFEAT P fE B AR 4 (FFT), iJrﬁ 3 Frbgig. HIbER, JFIHHEEERE MATLAB Script 75 s
BTSN AR A B . SR (5 5 A ERAE R, L 3.

DOI: 10.12677/iae.2019.73026 196 (NE ESRES


https://doi.org/10.12677/iae.2019.73026

NEF %

Original Signal
0

—Signal in Time Domain

2
0.1 }
o /4

"

-0.1

Amplitude

g5S
0 2 4 6 81012141618 2022242628 3032343638 4042444648 50
Time(us)

4 T T
o — CWT of signal

Amplitude

Al Mt o
.5 5556 65 7 758 85 9 9510
Frequency(MHz)

t(us)

Figure 3. Typical signal processing results
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Figure 4. Damage identification program
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Figure 5. Damage detection results in system; (a) Composite delamination; (b) Interface debonding; (c¢) Thickness of steel
layer
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Figure 6. Real-time viewing of TDMS files during acquisition process
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Figure 7. Thick-walled composite tubular structure

E 7. BERESENREN

FATR A BATHEA R0 BB S i AT 7 1) C B R Es 101 5 0 b, AT A 2]
SREERI AT = L A0 8 B e i R AR TN 25 SR RT R, A AGT I A AN AT AR T ik s 1) B AR AR s
[ th BE B 5 KD, T L T DU BB 58 5 T 5 4 < A LR TR PR AR A o A I 45 R A5 T e B 7 A
AIRSF KAMR— 2.

STEREA ER BB [
— — — — 500
. ®
2 S - aso
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100105110 115120 125 130 135 140 145 150
TR %%W?@fﬁ&mu‘/&tt
"/ ¥a ‘ 'a ™ "_'-." . \." 2~ B 10— -
0 '..) b : W\ o 50 55T
o/. - ‘ V,l\ .‘ " n\,',' | 4 sl L
L OO o - "'f“..'. I.P %A oa e o “ .00 -
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100 105 110 115 120 125 130 135 140 145 150
1 ’WJEEE
g B - 2 20
= FHE e AR
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100105 110 115 120 125 130 135 140 145 150

Testing region 1}%64*:.._- - -f‘ — - :
o X 42 2 NN\ AV VI YA VA Vi Vi N N WA NN '

y(em) O 5 10 15 20 25 30 35 40 45 50 5560 65 70 75 80 85 90 95 100 105110 115 120 125 130 135 140 145 150
x(cm)

Figure 8. Testing results
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