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Research progress on the application of acoustic emission to composite tanks
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(1. School of Aerospace Engineering, Xiamen University ,Xiamen 361005, China; 2. Beijing Institute
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Abstract: As a key component of the future aerospace vehicle power system, the condition monitoring and performance evaluation of
the structure of composite tanks is one of the key issues to ensure the safe operation of spacecraft. Acoustic emission is a new dynamic
non-destructive testing/monitoring technique that effectively monitors the structural performance of composite tanks. This paper takes
composite tanks as the background. Firstly, the failure modes and common health assessment techniques of composite tanks are
introduced. Secondly, the basic principles of acoustic emission detection technology are introduced, and the current status of research on
the application of acoustic emission technology to the damage characteristics of composite tanks is reviewed. Finally, the development
trends and challenges of acoustic emission monitoring of structural health of composite tanks are discussed.
Keywords: composite tanks; acoustic emission; structural health monitoring
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Table 1 Basic classification of tanks
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Fig. 1 Typical aerospace composite tanks at home and abroad
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Table 2 Common damage types and failure causes

of composite tanks

P AR
NIRRT Seah
e SRR T BES R SR
R BB T2 A o S S B
A OB B
R MBI T2 S S R SR TSR 414
AN =
SRR )
o MR B R ) AL TP
PR e

S PPRHIE A IR AL AR 7 A B S A 0 s T AR etk
W B E AR AT AT i, AT, 5 AR I A
RA R 5% NI RS K 2500 1 TR N SO 5 3 5 N D e
BELR R4S HE A P 0L X R y SR g5, Hodh
FELR 7 m] ARILARER B, {EL L RE S BN A 45 40 Jap v 10 7228 B
00 2 e P T LA S 3R THT AR ) 45 A 453 40 1 D0 {EL TG vk 552
AL I W 15 A L RE S5 B 41 il DX Sl N 1) 2 T 452 £
TSRS A RGN, TG G 12 552 BRSPS RS A
XAy S ARG AT LS B 41 DX 3k A 25 o5 A AR
HEORSZ A B i, B 2 s DN R AT A28



4 O O

43

JOBRT 2RSS AE WSS, G R RBE S S B ik
DX PN 22 T2 A A3 1 S I 00, O F i) 2 R T A 4
AR Z— OGP R 4 B BER T LA S B 1 X 2
BB (A A SR IR P BB AL Fp it — 2 K
JE s AE SRR IO I 0 75 24 e 0 A 0 a5, E % 5 B
RN AT RN , 75 5 I A6 1 E 25 2 96k
P TR A S M I B A T AR

2 FEREGHENFEER SR

PR RAR AR A5 K DR Ry # AR e DR SERE T A
WS LN 1 0% BB G , FR R B T I & B (stress wave
emission ) FHIR B 3l (micro-seismic activity ) 45

FRL SR TE 2 20 o TR F B S50 i AR 2 2 LA
KPR B A7 AR 2 B R BRI 7 46 v i UM L 3

PRAFRE ML TR o SRR DL T 7 AR ST 1Y
IO A RE AR SR B AR L I, A PN LR ) P OB
TROR AR BE LA S BE AR R RS, 107 LA 7 2 B0 J2 1 k)
AR REUH YR, B R A5 R o8 B Ak B MR 8RR
[ AN R Ve Y i PN OR EREX IR A VS P N PN S RN
A R RER A I I A I A 15 8L i 3 A% 7 2 bR 3
TE F14 ik A S 7 3 5 o 26 ) £ L RE RS S IR A A 45
Uit b0 Ko sk e BE e B AR

B3 B4 kDR 45 K 5 00 7 A ) AR AR 5 R R
55 , 38 A 2R A A L S T 11 e SRR A SRR 31, S
IR AR FAP RS 30 19 AE {55, IR A RS
TALERTBOX AR RS AT M S AR B SR A S AR
FAEZ B F 1F 9 i BROIR 25 B nl S 1 kA % UL VE Al )
Wi O AR RN Y B AR AR G I B A i R A

(570N

E 2 Fis

A/D¥H xS

- .=

‘H» R
D

El 2 AE WA o 73

Fig. 2 Basic process of AE monitoring
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Table 3 Characteristic parameters of AE signal
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