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Abstract

In order to solve the problems existing in pipeline inspection, such as complex environment,
rough surface and difficulties in online inspection, a SH wave sensor based on electromagnetic ul-
trasonic technology is developed. The sensor packaging structure for pipeline inspection is de-
signed. The lift distance between the coils and the measured parts is obtained through experi-
mental tests. The frequency characteristics and directivity of sensors and the relationship be-
tween defect sizes and transmission signals are studied. The results show that the SH wave sen-
sors can be applied to pipeline detection, and the size of defects in the detection area can be ob-
tained according to the attenuation of transmission signal.
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Figure 1. Working principle of electromagnetic ultrasonic SH wave based on Lorenz force
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Figure 2. Electromagnetic ultrasonic SH wave sensor
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Figure 3. Packaging design of electromagnetic ultrasonic SH wave sensor, (a) axial sensor, (b) circumferential sensor
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Figure 4. Experimental installation diagram
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Figure 5. Frequency characteristics of the SH wave sensor, (a) signal at 500 kHz frequency; (b) frequency characteristics
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Figure 6. Influence of lift off distance on amplitude and signal-to-noise ratio of signals
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Figure 7. Directivity experiment of SH-wave sensor, (a) experimental scheme; (b) experimental result
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Figure 8. Experimental scheme and receiving signal for axial detection of pipeline by using one transmitting and one re-
ceiving mode
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Figure 9. Relationship between signal amplitude and diameter of circular hole defect

9. FSRESEFLRAERZENXR

4.5. L RBRENFEERRAME PR

N T MR A SR AR ) SH A% 2R LA [F) JE FE AR B B TARTE O, 2 ie A T BN 1 mm, 2
mm A1 3 mm BN BE S 12 mm B9 . SR — A — U TAERL,  7E89AR Ll i A i i%
A HIPEE A 100 mm, FEARE EIIREHBUR A oL R A (U EE BS  150 mm,  7E 500 kHz (Uil
FrAS 845 545 R K 10 Fis. 8 10(a). 10(b)F1 10(c)H 5 —/Ms S A EZERRBINES, B -NM55
NG E S, R E(a)s (b)FI(c) 1T, BEEANAJERE R8N, SH ik 7E F A& F I 3 0808 K
TEFE 10(d)H, BRI AR TE 50 ps F1 63 ps PIAMAHAR A7 BB 7155, X2y SH MR il H A Hk
Rtk 76 12 mm B RN AR IR P2 AR T PRI . AT R A5 5 FRSER AL B N T R X, AT E
U P S IR LB AOAS N, T LA AT SR AR I SHL I8 A% B4

5. &g

ST SH B RS TR R B SOEA, FHxEEaMm &Kk, Wb 17— Fr Bl e
TEASI T O Y 500 kHz (T HUBEE 5 SH AR RS, FF0 AR I AR PEREAT 1 It

1) T 7 AL G R E, Horp AN 5 R — 2 TN TR AR IR R B, AEIR B
BN 1 mm WS SR ERRLERT LUA R 2, Hrp AR G R 2T 2079 0.2 mm,  PE IR AT BLRAIE AR 12648
FEBR B TE R T 0.8 mm F{YE A 3 BEAT A R -

2) T LR e BB AN R AR AT AT B, BRI ARSI Ik, S5 RR Y
SH B RALIN 10°, A3 T5 M HESRHS 7 7, BAT R R A .

3) KM AR, W5 AR AN R RST (AL SREE Ja BT A58 S IR (e AR B, 75 T
P T A48 5 3 0 i 0 U T B s £ S5 A% 8 U 1) 3l B ) B ZRE RS, %0 SH A% G vT LAY
ISR I TR Bl S U A TR RE RGN, SH A A AR R I R S s 88 oK EL AT e 7 AR O R

DOI: 10.12677/0jav.2018.64012 105 R 5RE)


https://doi.org/10.12677/ojav.2018.64012

MRt %

£ 60 5 60)
240 % 40
%20 % 20
60 Vm 100 20 00 ) 100
220 B 18] /ps 20 i 1] /ps
-40) -40
-60 -60)

(a) (b)
40
£
30
£ 3 b
E 20 = 2
ﬁ 10 10
0 T 0 20 10 ‘WW% HWWW%“WW‘"' 100
10 BT /s 10 lete
2l 20
230 =30
-40

(c) (d)

Figure 10. The test results of SH wave sensors in steel plate and steel tube with different thickness, (a) steel plate with
thickness of 1 mm; (b) steel plate with thickness of 2 mm; (c) steel plate with thickness of 3 mm; (d) steel tube with thick-

ness of 12 mm
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