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Analysis on Sensitivity of Magnetostrictive Guided
Wave Detection to Defect Direction
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Abstract: A magnetostrictive guided wave pipeline inspection platform was established by means of finite ele-
ment simulation and experiment. 10 grooved defects with the same size were preseted on the pipeline. The an-
gle between them and the circumference was from 0 to 90 degrees. L(0,2) longitudinal mode guided waves and
T(0,1) torsional mode guided waves were used to conduct pipeline detection in turn. Both simulation and ex-
perimental results show that the amplitude of L(0,2) guided wave defect echo decreases gradually with the in-
crease of defect angle, and it is difficult to distinguish the defect signal when it is 50 degrees, which are more
suitable for defect detection below 50 degrees; the defect amplitude of T(0,1) guided wave decreases first and
then increases with the increase of defect angle, and the signal-to-noise ratio is high, which have good applica-

bility for defect detection in all directions.
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Fig. 1 Experiment equipmentdiagram

of magnetostrictive waveguide
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Fig. 2 Field experimental platform for magnetostrictive waveguide
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Fig. 3 Geometric model of magnetostrictive guided wave
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Fig. 5 Displacement map of magnetostrictive guided wave sensor
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Fig. 6 Pipe initial circumferential defect
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Fig. 7 Defect echo experimental signal
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Fig. 8 Rotating echo signal of defect along axial direction of pipe
18 3k 53 A 477 SR S 6 101 8 £ 5 PR AT LAAS M < 7 R0 S 6 29 2R LA B A — Bk T R B EDIE. X
T L RIS S B R B A R A O B (5 5 IR LA T R B O HLB W M P s T T RS U B
A R B A RE R O MR B S I/ S S DR 40° I 38 B de/IMEL AR AT LA 43 B L B 15 5

3 REFENEHMESFEOQNNHRE

3.1 KMgR ] = LISl L

LA SRS B R TR GE L0 DR T 08 )30
1) PR A [ 485 45 5 0 W00 1) 97 1 Bk B EF A 0 2 S8 oS} x TR
PO B0 4E— 5 BB AR R L PR ZS SO BRI R w0

145 R B L IR BB B M S o B R e X ok 2O
VU AR 3 . AR SRR U A 5 A 5 it T T 30 S (1 42 1 ot 7% 02y

IS S G0 kB A9 12 25 A S 9 T “T ——
FH 9 AT, L0, 2) FE 25 17 46 I 4350 8% BE bl Bk G AR B 19 %010 20 ﬁgﬁgﬁs/'oo 60 70 80 90

T — /N » TCO s 1) 48575 0 40 D0 A O U 25 L s 4 RO

SEIR IV s 7E 07— 40 L L (0. 2) B A I SHU% S 4 1 5 T 9 IR S I

TP BRI 1 B 0 A2 AL

Fig. 9 Sensitivity of two modes of guided
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Fig. 10  Guided wave vibration characteristics
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