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Parameters Setting and Waveform Analysis in Ultrasonic Inspection for Aviation Bolts
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[ABSTRACT] The ultrasonic longitudinal wave method is an ideal method for in-situ bolt detection. In order to optimize
the ultrasonic testing parameters and improve the reliability of in-service aviation bolt damage detection, the typical
aviation bolts are selected as test specimens in this paper, the simulated crack defects were made at different positions, and
various parameters were used to test the bolts. The influences of the wave forms and different parameters on the test results
were analyzed, lower frequency and smaller chip size are better. At the same time, this paper analyzes the interference of

deformation wave, and puts forward effective measures and countermeasures to improve the reliability of defect detection

and the accuracy of defect wave discrimination.
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Table 1 Main dimension of bolt test piece mm
D D, D, d d, L H I / C S
21.1 19.0 18.0 12.0 14.0 52.0 4.0 16.0 36.0 4.5 19.0
B ARHE GIB 1580A—2004 (A2TE 42 Jm 166 )5 vk ), 3 F R e oA SRR AT SR A I SR BE , ol e ] 2MHz—

MO R LI R B TE 45~80mm Z [R) i, SR fLE A A
2mm, AT SR G B R T FLR 12.56mm’ &
BT 2 WA 5 3 B R AR 25 5, SRR A
K HER N TGRS B 2mm, K Smm, A1 24 5k
FATRI A 10mm?, WA 2 R .
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Fig.1 Schematic diagram of bolt test piece
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Fig.2 Test bolt block for test
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Fig.3 Schematic diagram of detection method
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Fig.4 Related detection parameter settings



WFSE 1 X

13.0mm 4b ) FF FASFLAE 5 % (29 48mm  52mm 4b ) | JiE
P (g 56mm 4b ), i 2 FPRS B T LR R,
B A 2MHz RS 6mm (4% Sk RE % 52 BGHR
6 A BB O RS B R O, R 22 AAT 0. 1mm, HLJ &
Fbh 57%, Ui B 5 5 LR i

X T 56 T i 45 %) B I A N 5 R n T 6 BT

AT
13.5 %9.0 213,

(a) 2MHz-D6mm

o

46.0+0.0 +0.0 4B
58.0 mm(S) ka.
AS@.5% "

F I R

(e) SMHz-D14mm (f) 7MHz-D6mm

T DR B @ IF LI
B5 X5 EinERPALN R L5 R

Fig.5 Longitudinal wave results of upper end defect of test piece
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Fig.6 Longitudinal wave detection diagram of lower end defects of
test piece
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Table 2 Table of Longitudinal wave detection data of upper end defect of test piece

LE i ReT/ RGN H R 7

MHz mm iR /mm
2 6 13.1
4 10 13.5
5 6 14.4
5 10 12.5
5 14 13.5
7 6 13.5

SCPRE) B O (37 L

. BAHAES /dB | ] /% P /1%
13.0 50 0 57.0
13.0 50 0 42.0
13.0 32 0 45.0
13.0 36 0 455
13.0 41 0 58.5
13.0 46 0 50.5
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Table 3 Table of Longitudinal wave detection data of lower end defect of test piece

e AT R/ Al RO T N A

MHz mm B EE 2 /mm
2 6 28.0
4 10 28.6
5 6 28.4
5 10 28.5
5 14 29.0
7 6 29.0
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Fig.7 Longitudinal wave detection diagram of intact test piece
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SRS /dB 1A /% PR /%
28 40 0 76.0
28 50 0 39.0
28 48 0 69.5
28 45 0 50.5
28 44 0 33.0
28 47 0 61.5
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Fig.8 Two cases of variant T-wave reflection
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