404 H 1M
2018 4 2 J

B B M E X FEFE R
JOURNAL OF NATIONAL UNIVERSITY OF DEFENSE TECHNOLOGY

Vol. 40 No. 1
Feb. 2018

doi;10. 11887/j. ¢n. 201801026

http://journal. nudt. edu. cn

HBBMAAE S NERTERN:
BER,ERR KRB,

(BEIRKYF HHIERFRE, #Hik KX 430033)

B OO RO VE R ARSI A, 20 SR P RBUE AU RN 5230 J7 i 2EA T WFFE . [T ANSYS
B S AE B8 AL s Bt — BT /AR A T8 1)l B30 20 41 5 DA DO A5 SR, O X 254
FTAGLIN , e S 2% e e ) B R AR S 1, ) P BV B R 0 S 6 5 5 EA T . PS4 2R 380 T(0, 1)
RS A/ IMERE T SR AR R AR B A 00 T(0, 1) B F (1, 1) B35, F (1, 1) BES HA J5 1)
Vi, T T2 S B — BU O 10] 5 LS T 480 23 mSRS: I0 1355 149 XSt ThT B A B, 65— S T [ 98¢ 5 65 — 1> i
TET [ 908 (L BREE A 2 P M8 R 22 Do/ N 45 A TR B 8t A O i) RE BB 46 ) 22 R B R 5 vh it B e )
BES T BIREEE M REBUN GRS T PO/ NERR S A IR IR 1R 5

REIR) : MEBATAE 3 T(0, 1) A5 T 1005 25 s B iR

hE 5SS TG115.28; TB551 XEARERG A NEHHS 1001 —2486(2018)01 - 168 —08

Inspection of small diameter bending pipes using
magnetostrictive torsional guided wave

GENG Haiquan, WANG Yuemin, CHEN Le, DENG Wenli, YE Wei
(College of Power Engineering, Naval University of Engineering, Wuhan 430033, China)

Abstract; Aiming to the problem of the inspection of small diameter bending pipes using torsional guided wave, finite element method and

experiments were used to investigate the problem. ANSYS was used to simulate the propagation of torsional guided wave in bending pipe. A

magnetostrictive torsional guided wave transducer was designed to inspect small diameter pipes. The exciting and receiving theoretical model of the

transducer was built. The experimental signals were explained by using the theoretical model. Research results show that mode conversion happens

at the elbow of the pipe and part of the 7(0,1) mode converts to F(1,1) mode. The orientation of the F(1,1) mode perpendicular to the direction

of extrados-intrados. The double end reflection phenomenon in inspection signal is caused by mode conversion. With the increase of frequency, the

ratios between end echoes’ trend towards alleviation. The longitudinal magnetostrictive forces excited by the transducer bring about small

longitudinal guided wave in the signals.

magnetostrictive torsional guided wave.

Conclusions will provide theoretical guide to the inspection of small diameter bend pipes using
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Fig. 1 Finite element model of guided wave inspection
&, XA BB S O PR S, Ok B
ORI S AR S S i, PRt TG R S B AR S Sk
SRS G T . B E TP SR
PRI S 1) 522 0F %08 AR A, R S i i i
— A, TR UE U oA BT B B — A Y At U
B SCHRL LS | R g b 1 2 s U ol B0 B AR TR
=, B

S =5 [Tleoslie (9= @)1 - s(0)d0

(D
AP S BT BB U HARBRE S5 L o FARIEZS 19
B 0 ST R SR A 5 ¢, O HARBE S IR
TUR 1 BEAR S 55 (0) 92819 RN 155
15 kHz B3R 5 0 S48 HEA TR, 7E
FMC T AR AR 12 ASAEH A R TR
W PGS o MBS ARSI T P55
FXSAR T(0, 1) A2 S I AT — B 25" i 50 25 S 0,

6000

5000} L0
4000}
= 7(0,1)
£ 3000f
N F0,1) A1,2)
=
# 20001
1000}
0 10 20 30 40 350 60 70 80 90 100
#iZ /KHz

K2 20 mmx3 mm(5M2 x BEJR) NEEHE Y
AR RE AL £
Fig.2  Group velocity dispersion curves for the stainless

steel pipe (20 mm outer radius, 3 mm wall thickness)
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Fig.3 Extracted mode signals
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Fig.4 Displacement contour of guided wave

propagate across the elbow
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Fig.5 Deformation of pipe cross-section
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Fig. 6 Model of the transducer
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