&5 ~EE

B 2021 FE 55 2145 55 off] Fl==HFe AR S T F R ISSN 1671-1815 Hz /R
2021,21 - 03475 -06 Science Technology and Engineering CN11T688/T

SIAEFLOR 2 Lo ik 55 A ST AE /RO e B 2 &8 E P IS RER AT [I] - BHHoR S T2 » 2021, 21(9):3475-3480.
Kong Lingtian, Li Bing, Zhang Yunfiei, et al. Analysis of ultrasonic interface wave propagation characteristics in liquid filled bimetal compos-
ite pipe[J]. Science Technology and Engineering, 2021,21(9) : 3475-3480.

Y

A S AR TR B E &8 i T AL R IR o A

LR & f* 5k AT B
(PHESTHE RN RG2S 2 TARE R E R0 = 7522 710049)

P L A IR T LAY R 5 i SRR 35 1 N FE A LR BEIIR (b TSR 40T - 1) R P L TR o A o R e A SR
I BT G BRI RS &l P TE A A SR 5 18] - AT IR E S BB WITEXI 8 SR 2B A IR T o
MR PRELL T FERE & E B IRTTEEAL FIFH Fa(S SIBUlkE 7S SRR o3 AT 1A S AR & 8 TR RE R IR ot T
A EDRAANTEE AP Y2 - S5 RERET S E SEEMEEL A S EDRA TSR E S BB T AL RER R - 5T
e B S E B T R SRR — 8653 2R B WA 5580532k B IR A Uil v 75 5082 A (R RSt T wIaaisil ey
PR SRR TS B R S 2N T2 - R SEIRE 2t e 2 (A o R A TR Yl P SR A e i — OB R B T S FE LR
FUEIAE i — R HI ] - RS EDRE - T B S (R B2 FR Y & - R ST DR B AH. - IR 2 T S i S EU R HYRE B 50 A1 R AR T
R, FRENR RE ST HT ; AR B YN ORE R SR 2 [8] - SR S TR W TP R RE - SUOREOR AR Y (] - i S DR ek - W E TAEA S
Hres AL n] Dy E B IR A e LG (R

RPEIE RS FLEDY  FORE S (SRR A IRIT O

thEJAS72550426.2 SCRRPRE DA

Analysis of Ultrasonic Interface Wave Propagation Characteristics in Liquid
Filled Bimetal Composite Pipe

KONG Ling-tian, LI Bing* , ZHANG Yun-fei, LI Ming-hang, WANG Jia-qi
(Stale Key Lab for Manufacturing Systems Engineering, Xi' an Jiaotong University, Xi'an 710049, China)

[Abstract] With the development of pipeline transportation industry, composite pipeline is widely used in machinery, energy,
chemical and other fields. It is a new research direction of ultrasonic nondestructive testing of mechanical equipment to detect the dam-
age of composite pipeline by ultrasonic interface wave. Therefore, the liquid filled metal composite pipeline was taken as the research
object. The finite element model of the liquid filled composite pipeline was established by the multi physical field finite element analy-
sis software, the ultrasonic interface wave was excited by the electrical signal, the propagation characteristics of the ultrasonic interface
wave in the pipeline were analyzed, and the influence of different liquids on the ultrasonic interface wave was identified. The following
results are got from the research. In the liquid filled bimetal composite pipeline, the ultrasonic interface wave is partly from the initial
excitation, and partly from the ultrasonic guided wave excited in the liquid. With the propagation, the initially excited ultrasonic inter-
face wave moves to the solid-liquid interface, fbnning the solid-liquid interface wave, and gradually leaks into the liquid. The ultrason-
ic guided wave in the liquid passes through the wall reflection of the pipeline every time, a new solid-liquid interface wave is then
formed at the solid-liquid interface, thus forming a group of solid-liquid interface waves with equal interval propagation. The density of
liquid influences the energy distribution of interface wave with a law. The higher the density of liquid, the more dispersed the energy of
interface wave. Moreover, the velocity of longitudinal wave of liquid affects the forming speed of solid-liquid interface wave. The faster
the velocity of longitudinal wave, the faster the formation of solid-liquid interface wave. The research and analysis results can provide
theoretical basis for pipeline damage detection.
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Fig. 2 Excitation signal
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Fig. 3 Simulation cloud chart of typical time
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Table 2 Liquid material parameters
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