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Fig.1 Sketch map of measurement
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Fig.2 Effect of z-direction of line focusing probe on bar inspection

< y
7
O x /
n
A(y'—6dB) S S
~ P—P S &P S5
Q A A(7—6dB) B N OF ‘S\
b
/@/E <
&)

X

3 KBRERL x5y FRANERMFFHENETE

Fig.3 Measurement method of sound reflection characteristics in x and y directions of line
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Fig.5 Measurement status and measurement waveform of y direction
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Fig.9 Sketch map of bar detection area
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Table 1 Test results
FEFE /mm | ZKEE /mm F B /%
19 66.4
20 84.4
21 96.4 (max )
35 22 96.4 (max )
23 91.2
24 81.6
25 67.6
28 82.8
29 91.2
30 95.6
45 31 96.8 (max )
32 92.8
33 88
34 79.6
34 81.2
35 84
36 85.6 (max )
50 37 84.4
38 80
39 76
40 70.4
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Study on Acoustic Reflection Characteristics and Detection Application of

Line Focusing Probe

DUAN lJiangang, XIONG Ying

(AECC Shenyang Liming Aero-Engine Co., Ltd., Shenyang 110043, China)

[ABSTRACT]

The line focusing probes with focal lengths of 25mm, 35mm, 45mm and 50mm were selected, ¢1.5mm steel

bar was used as reflector, by changing the relationship of position between the probe and the steel bar, the acoustic reflection
characteristics of the line focusing probe in water were measured, and the detectable diameter range of the bar with different focal
length was obtained; A line focusing probe with a focal length of 45mm was selected, ¢$47 GH4169 superalloy bar sample was
tested under different water distances, and the position of flat bottom hole used to determine the detection sensitivity of bar was
obtained; ¢ 18 TC4 bar sample and the line focusing probes with focal lengths of 25mm, 35mm, 45mm and 50mm were selected,
the experiments to characterize the reciprocating transmission of sound wave and directivity of sound beam were carried out, the
selection method of water distance corresponding to the highest reflected wave amplitude of flat bottom hole used to determine
the detection sensitivity of bar was obtained; The line focusing probes with focal lengths of 25mm, 35mm, 45mm and
50mm were selected, TC4 titanium alloy bar samples with different diameters were tested, the diameter range of detectable
bar with line focusing probes of different focal length was verified. The measurement and characterization of acoustic
reflection characteristics of line focusing probe and its application in bar inspection were solved.

Keywords: Line focusing probe; Reflector; Acoustic reflection characteristics; Reciprocating transmission;

Sound beam directivity
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