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Progress of Intelligent Health Monitoring for Aerospace Composite Materials

LIU Zhejun CHEN Bo JIN Ke XU Lin LU Wu CHEN Ying MA Zhaoqing
LIU Chunliu HE Tao
(Aerospace Research Institute of Materials & Processing Technology , Beijing  100076)
Abstract The level of intelligent health monitoring for aerospace composite materials is one of the key features to

evaluate the reliability and advancement of aerospace vehicles. Intelligent health monitoring technology is fundamental
to support the development of repeated and long—term reliablity of various aerospace vehicles. In this paper, the main
research progress and development status of intelligent health monitoring for composite materials in recent years are
summarized in sensor fabrication, the integration of sensor and composite material , composite material status monitoring,
composite material damage and failure characterization technology , artificial neural network data processing and analysis
technology , and put forward the existing problems of monitoring technology and future directions of intelligent health

monitoring for aerospace composite materials.
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Fig. 1 Principles.objects and instruments of fiber optic sensor
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Fig. 3 Test of composite test tank with fiber optic sensor
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Fig. 4 Signals response of the FBG sensors composite cylinder

before and after cure and impact

PN Y RH DG A 9 20 i — 2K, 1997 4F 2 2000
AR [H], 2R RS R G T A I3k W I i 35 42
)RR R AE T R ST, RS N BLFEXTE A T 6
L A% g 0 B 21 A T AR R A T B AR B, R FBG A% 8%
AT [ Ak R R RN A A R A AR HEAT T W
2007 4 ZREE Tl K24 F1 ] FBG AR AR T & 11 /)N
i R GE, il TCLAF T G B , vT I & 52 G ARt
JE N ARR IR R EE . 2012 4F , s IUHL T K227
R E A MEZ G EAEA T FBG A& A%, F
FH FBG AR IR AR W0 1 [ 4k i F vh &2 5 MR FE AN TR
JERE ORIRILF g 407 1) b BARZS AR AL, IR Xt
N RER AT 12 2018 4F I AR KEEAEXT A T LR
A SRS R Bl £F 2 T AR R AT [ AR B, R FBG AR Bt
Xof T3] Ak R [T 2o AR A R AR R AT T WL T
[ b B ) B T2 i 2 AR FBG A% 8t i 5123
A A 5 B R

52 A MR IRAR 3 R bR A A I 32 R X iR A% ik
R G AR RR S AT M, S i R 3 iR
SR R R R 25 37 S0 A s R AR PR S5 1 L vhis R
PR Hh N A5 R B RZ e, ZE RS AR AN TR
BRI . B A MR IRAR I A8 RS W T B
525 MRS AR BRAR T SR TEAR 45 48 1 FH 5 A v
PHAG T EE A E L. 20004445 ,NASA 5] A6
LML BB A, E BT X E A MR R R TTR T
O3 VCEF AL AR i N FH 9T TAE . NASA B BiR
T HR O FR Al FH R RS I 19 FBG T I T 52 & 4
BEHE 7 75 A e e o AR, R A R e R B O S
W L 6 BT 1090 23 B Ay, Al s 2 S8 1) S e
RV e 1 OGET A5 Bas 0y Al 1] 75 4, iy Ho At

— 111 —



140
Jo.50
120}
100}
o £
= 8 025 =
(=8
60}
0F
2} ¢ P J0.00

0 100 200 300 400 500 600

t/min

wof o TI-0-12

First heating

0 100 200 300 400 500 600

t /min

IS SRR TR R A T 22030 305 S 1 i 2

Fig. 5 The theoretical and measured temperature curves of curing process for composite panels
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