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Analysis and isolation method of crosstalk between the elements
in ultrasonic phased array transducer
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Abstract: The near-surface detection capability is improved by analyzing the crosstalk mechanism and crosstalk isolation method between
ultrasonic phased array probe elements. The influences of ultrasonic crosstalk between the elements before and after installing the wedge
on the testing signal and testing sound field are analyzed based on the numerical simulation model. Then the capability of the probe
wedge on isolation of the crosstalk of array element and near-surface testing signal is analyzed. The wedge block optimization scheme is
proposed, and verified by the experimental method. The results indicate that the numerical model can visually display the ultrasonic
crosstalk between the array elements, and the proposed wedge block optimization scheme can isolate the crosstalk signal between the
array elements in the time domain and the near-surface detection signal from each other. The phased array probe after optimizing the
wedge can perform imaging testing on flat-bottomed holes with a depth of 2 mm and a diameter of 0. 3 mm, the near-surface detection
capability is significantly improved.
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Table 1 The parameters of ultrasonic phased array probe

I LYV VA STo 0 VA 5T N 4 METeHhL i/
W TCA
Hz mm mm mm
32 15 0.2 5 0.25

B P R 2 700 m/s, A A R
6258 m/s, I IR B o AT A B 4 RIS TR 52 B 5 3

BRIEFEAL (T AU 2 mm UR) (88 P AR MR 3 0 A,
HA% RSP AR KT 0.1 mm A % 52 (A% RS A KT
0.3 mm,

1.2 ZERRETERERITERE

T8 R SR I8 PR T I 75 A% s ] 5 LA R I 75 £ 495
222, 5 i D& FF TR SEIR I [R] Ar, Fom

Ay, =1, —t, (1)
e, B A DX T P T S 75 10 % 47 2 £ DX I
6], A5 i 5 MEoT R S 0 75 oA 28 A5 X Y R T]

P A o P 2R DX Sl Rz ) M ST A S Bl , 565
ARETCHEEC (D) TR A, JERT R TR LR
RGP RGNS 2R T A AR 5 T A 2 M i
PO R AT o ST AR BR AR (I 2) 40T - LA RE & B 41
HC A R o O 1] R BESTHES 5 18] Ly 7 18] S P AR B
Jr T B i T B ICARAR (o, y, ) SIS PARAS B A
Ax, AR o, PN B 5 AL (x,,y,) BB
JE h,C, RBRP YN C, I X e v R
AR S AT A

sina;,  sinG,
L _sing, )
¢, G,
x;, — Ax,
sino; = (3)
S(x, = Ax)? + R
Aw, — x,
sin@; = - (4)

(Axi - xf)2 + yfz
TR TCAR AR (x,,0) FIER SLARBR ()  HER(2) ~
(4) ARAR Ax, o

d (x,,0)
i nisinislnlninin 2l ¥

K2 o s iR gk
Fig.2 Schematic diagram of the sound wave refraction

of the array element on the right side of the focus
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Fig.5 Analysis of the wave packet propagating along the surface
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