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Fig.2 The size and distribution of the defect model in the two—dimensional aluminum plate by
ultrasonic flaw detection
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Fig.3 Acoustic pressure distribution of aluminum plate at different time
, , n(n=840 ),
’ Xw:
xﬂll xlm
X'= 0 (2)
xﬂll o xvm
") (v=1,2,3,4,5,6);l im
b 6 Xv(v:1’2’3’4’5’6)’
Xv [5]0 Py ’
1) Xl" Sv
s $"im
S'= 3 (3)
Sﬁml o S”]m
Z E— —
z (%" = & )(xv/cj - )
o k=1
S in — 7 - - o
\/Z (xﬂki - x'; )2(kaj - x'; )2
k=1
2) Sv /\vi (i=1’27'”’m)( ’ /\vl )9
P m
Ti=[ty" 12", tin]o z A Z AL, 90%
i=1 i=1
Po
3) :Riv:XvTiﬁ(i=1929“. 3p)9 RLU l ) l 2 l
L )o

(€)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved.

http://www.cnki.net



108 2015
4 PNN
(PNN) :
o 21 ,
o Y Y Y 4 o
[6-9]
2(b) , 9 4 189
84 , 90% ,
, 3, PNN , 6 ,
18 .
w T , N,
NOW) =L exp (LT 4)
= 2ma?)” p 202 o
. W b : .
N S, 1; S
, 3 ,
7 , 13 , 9 4 ,
b 21 b b b
1,2,-+,21, , 3
5
[10]
3 b b 4 (e}
1) 3 ,
82.14%,96.43% ,100% ., ,
’ ’ 100' \/
b ) §75'
2) 50t
, Al A7 , 5
58.3% ; N
A8 Al4 S 0 2 4 6 8 10 12 14 16 18 20
100% ,

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved.

4
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Simulation and Localization of Ultrasonic Defect Detection Based on
Array Probe
Zhou Jianmin, Sun Kun, Liu Bo, Li Peng, Xu Qingyao
(School of Mechatronical Engineering, East China Jiaotong University, Nanchang 330013, China)

Abstract: Taking aluminum plate as the research object, based on ultrasound simulation technology, this study
firstly designs the array probe of single—launch—multiple—reception model, which simulates 21 kinds of defects
located at different depths inside the aluminum plate to obtain the corresponding time domain signals. Secondly,
it extracts initial features of amplitude frequency of all defects to gain each defect feature vector according to
principal component analysis. Finally, the probabilistic neural network is used to make location analysis for each
defect. The training samples of defects and the test samples of defects are explored. Results show that the
average accuracy for locating defects is 82.14%, 96.43% and 100% respectively. The research demonstrates
effectiveness of the defect localization by using ultrasonic array probe combined with principal component
analysis and probabilistic neural network.

Key words: ultrasonic testing; defect location; probabilistic neural network; principal component analysis
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