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3 EAMEMKIERERSH

3.1 FEREHMESHERRK

TER A A BRIE N 1.8.15.22.29 Fil 36 1151
S DB R BN BR JE AT i 900 B FBG, 1 8
WL F 74 2 51555 Dl (VI 975 2 Bk 5 15 5 A

e 55 1 IR 35 RE 12 S el /DN 5 S R K B FBG
2 S T W DN B < P R A 5 A ik RE
5 R GHXIA K. b, 5 USR5 5 2 /N i
AL A S M IR 9 RE A D A5 5 R AE W] LT R AT
RSP DXE A

3.2 mEHREEMIRA

3.2.1 CSVC %45 MR &5
KA ERAR R vh i B 4 FroR R A At bR e
36 AN A XA 10 U, 7 A 10 21 A S XA
REALER OGR4, i 37 C-SVC Z 5 R HLBL AL,
Forpr R B FBG & )& 45 W5 5 /N i B A8 )5 4k 7 g
wHAE RN Z KB A S R X AR C-SVC £ 41
EHU . i C-SVC Z K PEfEm E BN &R
HIETSEOMZ5E . AR E PR, R K-CV

0.5 r ‘ . 0.5 ; r : 0.2 : T ‘
> K ] ol > i i - = }H’w i | |
5 0 ! WWMW 5 0 " 1 ! ? = : ; :
05 i i i -0.5 ; 1 " -0.2 . . .
0 5 10 15 20 0 5 10 15 20 0 5 10 15 20
t/ ms t/ ms t/ ms
(a) RisfES (b) A4 1515 T a,(E,=0.002 7) (c) R TME5d(E,=2.257X10")
(a) The original signal (b) The low frequency detail signal (c) The high frequency detail signal
a,(E,=0.002 7) d(E,=2.257X107)
0.2 | - : 0.2 ; ] ; 0.1 ; ] T
> T i > ‘ P > ! !
5 0 :W ' mh S 0 ! ! : " 5 0 ‘ ] ‘
-0.2 : . . -0.2 . L L -0.1 L : .
0 5 10 15 20 0 5 10 15 20 0 5 10 15 20
t/ms t/ ms t/ ms
(d) =S5 d(E~2.308 3X107) (e) FIAYI{E5d(E,=2.097X107) () B 15 5 d,(E,=8.406 9X107)
(d) The high frequency detail signal (e) The high frequency detail signal (f) The high frequency detail signal
dy(E,=2.308 3X 10 d(E=2.097X10™) d,(E,=8.406 9X10™)
B 5 FBG: gl iy X 1 75 R4 55 HE A

Fig. 5

AE waveforms of FBG, at area 1



1l gkl , & JETFORL MM LR B E S EMN RS 193
120 120 120 120 120
100 100 100 100 100
i 80 i 80 i 80 i 80 i 80
B g B g ) ) )
¥ 40 B 40 ¥ 40 40 40
20 20 20 20 20
0

01 8 152229 36
I
(@ BT RS
i B 1

1 815222936
ik DI
(b) AITEIM GRS
RERLM

(a) The vibration energy
distribution after

(b) The vibration energy
distribution after detail

O1 8 152229 36
Poetibe ik
© ARG

AL

(c) The vibration energy
distribution after detail

0 1 8 15222936
Pt
(© A5
R

O1 8 152229 36
ot
@ WA ERIE R
BRI

(d) The vibration energy (e) The vibration energy
distribution after detail ~ distribution after detail

approximate reconstruction 1 reconstruction 2 reconstruction 3 reconstruction 4
reconstruction
K6 ORI ALE S R SHE S 3R e o A 18
Fig. 6 The vibration energy distribution of AE signal at different locations
(K-fold cross validation) J5 &k BAE ST &2 %50 ¢ 5 .
e s W s AT = 5 % o SEpR i X IR : i
103.2?83,1%% g M 0.‘143 6. K2R B uffﬁ S8 30l S B P
o A% 98 g F1 10 HELmAEARMA C-SVC 243 Kbl o 0
TIN5 IG5 A 0 75 % 98 DX L0 45 Lt el 7 £ =
Mo ATLLE 1, C-SVC 4R LR 10 4190 2R A3y g, =
SEEL T ARG Y RS S DR ) il
§£
36 . = o
2 o%%ﬁﬁ;%% r 0 30 60 90 120 150 180
+ T < .
e = R A
24 e‘ﬁ ST A e N
”ﬁj - [ 8 FMRE A Y 75 R IR X3RS 4 AR
:; L ‘st Fig. 8 Identification results of AE region based on pre-
= 12 _nmiﬁ diction samples
-
6 -
00 60 T30 180 240 300 30 I 21 SR M E B T A K B 27) 8 T TR
PR S S Al 42 . SRR BT SSSVE 23 KA A

B 7 UIIRE AR 1 7 R S X SR 2
Fig. 7 Identification results of AE region based on train-
ing samples

3.2.2  C-SVC 3 EMARA LI

#ar. C-SVC Z K HUA » U fd T BRG] 4
FisER A A iR R i 36 AN & S X S AT et
5 5 WA 5 2P A XA TR R A A SRR A
XESLHY C-SVC Z 73 EHUEE B JE A7 B0 Uk o R Ik
FEAARA C-SVC Z 73 ZEHLRE Y 9 17 75 K 3 X IR
B antE 8 Fros. 1 8 F B X AR B 36 A &
SYX A 5 B S 5 (L3t 180 YO L T C-
SVC Z 73 R K X BRI RSB T 176 K
RS DX 1 o E AL E RO 97, 7800, 43T
DXCHCE RS TR Y 4 SRS R BLEE T C-SVC 2326
HLARY 7S 38 DX SRR ) 5 kol L 0 A S B 7 23 X
S0 AH 4 XA Y CAN S8 103 YR 52 36 K 5 B 75 R I X

RS IRE AAL R g2 HA a] A7 PR X8R RS B R
30 mm X 30 mm,

4 HWRIE

FIFH 7N 53 il 5 T RS R S A ) REMLSEE L S
A OUMME R G LB T R A AR R S X E
LG /N 43 i 55 R X R A B 0 75 R THE
ST TR A EE SRR GRER . DR
AL BT N L DUFS & S8 X SO R A R T
BT 3CHR a1 s B DG 2T O M A S X SOE A R B
JEHEAT TS . S5 R R LR GR 36 K
FEARBEAT T 2 & 0 X e 7 3R 3L 78 180 WK
P RGBT SE B T 176 WKE KRBT X B i E
A7, IEBf IR F] 97, 78 %6 75 & S DX S8 11 50 G S
30 mm X 30 mm., B, F /N S i 5 R RS



194 ® oW X5 & W %37 &
B LA A AL ML R AR LB &4 [10] Pz R0 R KTF. 3T/ B A 0 F 32 B e % 5
M 75 o 5 D e A B AT AT fi) it [ S AIL RS S8 28 Al h s St o e e hr R 4 L)L O

ek ar T, 2012,20(4) :712-718.
Lu Jiyun, Wang Bangfeng, Liang Dakai. Identification
£ % X ik of impact location by using FBG based on wavelet
packet feature extraction and SVR[J]. Optics and Pre-
[1] Daniel W P, Laurent M, Nicolas L, et al. Experimen- cision Engineering, 2012, 20(4); 712-718. (in Chi-
tal evaluation of contact stress during cold rolling nese)
process with optical fiber Bragg gratings sensors meas- C11] 577 kAL . T HafE. 50T % 20 /N i 22 25 Bk 3 5 i
urements and fast inverse method[ J]. Journal of Ma- B TEFURT . T2 MR 518 . 2012, 32(1)
terials Processing Technology, 2015, 223 (9). 105- 46-50.
123. Wu Shi, Liu Xianli, Wang Yanxin. Chatter prediction
(2] BEE R TR 2 2, S5, CHLIE R I 5 L % based on cont inuous wavelet features and multi-class
ety A Jie R ELT. g s WL 272013, 33(6) spherical support vector machine [ J]. Journal of Vi-
925-930. bration, Measurement &. Diagnosis, 2012, 32(1): 46-
Mo Guliang, Wang Huiyun. Li Xingwang, et al. 50. (in Chinese)
Health monitoring and prognostics system for aircraft [12] Shrestha P, Kim ] H, Park Y, et al. Impact localiza-
[J]. Journal of Vibration, Measurement & Diagnosis., tion on composite wing using 1D array FBG sensor and
2013, 33(6): 925-930. (in Chinese) RMS/correlation based reference database algorithm
L3127 B SR 5. S 2T Je 7 25K WU £ A [J]. Composite Structures, 2015, 125.: 159-169.
T RCRR 2 U 0 B LT ). AR g 5 e, 2015, 34 [13] Zhang Jinrui, Ma Hongyan, Yan Wangji, et al. Defect
(3):172-177. detection and location in switch rails by acoustic emis-
Li Ning, Wei Peng, Mo Hong, et al. Bearing state sion and Lamb wave analysis: a feasibility study[]].
monitoring using a novel fiber Bragg grating acoustic Applied Acoustics, 2016, 105: 67-74.
emission technique [ J ] Journal of Vibration and [14] Aleksandar S, Seljko D. Optimal sizing and location of
Shock, 2015, 34(3): 172-177. (in Chinese) SVC devices for improvement of voltage profile in dis-
[4] Pratk S, Kim J H, Park Y, et al. Impact localization tribution network with dispersed photovoltaic and wind
on composite wing using 1D array FBG sensor and power plants[]]. Applied Energy. 2014, 134 (11);
RMS/correlation based reference database algorithm 114-124.
[J]. Composite Structures, 2015, 125(1) . 159-169. (157 Bo-t-H0, WAL FE 75 26, 46, 3T /) gl 28 o f 52 4% 1)
[5] Kim]J H, Kim Y Y, Park Y, et al. Low-velocity im- B2 A ML 6L A PA% Ye WIS vp S R ST .
pact localization in a stiffened composite panel using a O L 2014,41(3) 10305006,
normalized cross-correlation method[ J]. Smart Mater Lu Shizeng. Jiang Mingshun. Sui Qingmei. et al. I-
Struct, 2015, 24(4); 045036. dentification of impact location by using fiber bragg
[6] Yang HJ. Shin T J. Lee S. Source location in plates grating based on wavelet transform and support vector
based on the multiple sensors array method and wave- classifiers[ J]. Chinese Journal of Lasers, 2014, 41
let analysis [J]. Journal of Mechanical Science and (3). 0305006. (in Chinese)
Technology, 2015, 28(1): 1-8 .
[7] Xu Baochun, Yuan Shenfang, Wang Mulan, et al. De-
termining impact induced damage by lamb wave mode S BN, 1084 4F 12
extracted by EMD method[J]. Measurement, 2015, A A TR . BT
B9 1207128, P RER Ot T AR B 5 A
[8] Li Shuaiyong, Wen Yumei, Li Ping, et al. Leak loca- 0 % % (LT 3% DFB #0% 5 i FBG
tion in gas pipelines using cross-time-frequency spec- I RE R B 55 ) (LT~ 3¢ )2015
trum of leakage-induced acoustic vibrations[J]. Jour- R 26 B8 11 D ASET.
nal of Sound and Vibaration, 2014, 333(17). 3889- E-mail; zhangfaye@ sdu. edu. cn
3903.
[9] Cheng Xinmin, Zhang Xiaodan, Zhao Li, et al. The

application of shuffled frog leaping algorithm to wave-
let neural networks for acoustic emission source loca-
tion[J]. Comptes Rendus Mecanique, 2014, 342(4):
229-233 .

BEEEEN BEE. L.196344 1 H
LR . RS O ok K N BRI
of RN ST A5 I AR

E-mail: sdusuiqingmei@163. com



