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Delamination Damage Identification of Composite Based on Flexibility Curvature Matrix
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Abstract In this paper, the modal flexibility curvature matrix Fg, of composite was used to discuss the NDT
composite materials, the natural frequency of the composite beam and shift values of each node are simulated by modal
analysis. The damage of composite beam is detected by calculating the modal flexibility curvature matrix. According to
the beam theory we put forward a new theory based on the modal flexibility curvature matrix to detect the damage of
composite plate,namely longitudinal and transverse flexibility curvature matrix. The results show that for a single de-
lamination, longitudinal and transverse flexibility curvature mutation rates were 3. 6310 and 5. 4078 times respecting.
For multiple delamination the longitudinal and transverse flexibility curvature mutation rates were 3. 5350,5. 9028
times at the small damage location. While at the big damage location, the longitudinal and transverse flexibility curva-
ture mutation rates were 5.6803,10.0109 times. Mutation position of flexibility curvature mutation coincides with the
preset position. So longitudinal and horizontal flexibility curvature can determine the location and size of composite de-
lamination, and relatively speaking, longitudinal flexibility curvature works better than transverse flexibility curvature
in damage detection.

Key words Composite material , Delamination damage, Modal flexibility curvature matrix, Damage detection
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Fig.1 Delaminated composite beam finite element model
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Fig.2 Damage detection for different size

at the same location in a composite beam
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at different locations in a composite beam
HIE] 3 AT

FHBH T,

http ; // www. yhelgy. com 2015 4F 5

(1) T 1 4 ZZEEMR F, B9878 % 0 AE R AR B
- RIFESA R 2 AN BRI, HER S RSB Z B RN

(2) TH 1.4 ZFERR F o, BRAEXTN 14 ~ 15,
38 ~39 S HLIT K ff kb S e R SR B A B L
2.2.3 EEMRBESAREBRGRI

T 5 JEAE R A MRV BE D7 1) A 3 AN ]
gL BT 2.3 4 DS HoTHBE G, WA
FROTALIT A2 T 00 5 BT Y Fo, fH, niE 4
s, Al

(1) T8 S ZERE MR F o, 10 3 AbZE 78 XTI 75 1 A
b L BEAR 32R 2 .3 4 BTG, fERR S T Bl i 2
PR

(2) T 5 FZFEHIR F o, 103 ZbZARSY HIXER 14
~15.27 ~29 48 ~ 51 5 Hiy0, I JoAH B 52w ] 55 36145
TURIRCR AR ff b S et 22 A it Ot 2 473 1) 67

—-LS
800| |\ Y
R A
o \ f A
" s
a0 o F L
\roTr %
N " By "
0 20 40 60
Bip

K4 ZEMEERZHGRG

Fig.4 Damage detection for multiple damage in a composite beam
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