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Damage index characteristics of large-size 3-D braided composites

WAN Zhenkai LI Peng JIA Minrui GONG Liying ZHANG Zhigang
( Information Center Tianjin Polytechnic University Tianjin 300387 China)

Abstract In order to study the real4ime monitoring of the internal damage of large-size 3-D braided
composites the fiber Bragg gratings ( FBG) sensors were embedded in the 3-D braided composite preform
according to the braiding characteristics of 3-D six-directional braided composites. A method for
producing large-size intelligent composite materials was proposed. The tensile characteristics of the FBG
sensor inside the composites was studied. Based on the principal component analysis method the damage
detection algorithm of the specimen structure was proposed. The damage index performance
characteristics of the four samples with the same damage were analyzed. The experimental results show
that the FBG sensor can accurately measure the internal damage of the composite. The damage index can
describe the damage degree of the specimen structure. The 7° index and Phi index can diagnose the
occurrence of internal damage of the specimens more quickly. For the same damage of the sample the
Phi index is calculated to be more than 2 times of the 7% index and the Phi index can be used to judge
whether the interior of the sample is damaged in time. @ index and [ index describe the details of the
damage more accurately.
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Fig.1 Schematic diagram of 3-D six-directional braiding X
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Tab.1 Parameters of 3-D braided composite materials
3 o /
/%) 1% (geem™3)
1* 23.4 58. 1 1.56
T300B 2 31.3 59.2 1.61
TDE-86 70 3* 26. 1 57.1 1.88
4* 28.7 56. 1 1.75
500 mm x50 mm X5 mm 3 4
o Lo 250 Hz( )
FBG 128 (4 512 ). FBG
8 1 FBG 4
18 FBG . FBG
FBG 150 ~
155 nm 1 550 ~1 555 nm . FBG
0 ~10 000, 4 i
ASTM D3039/D3039M—2014 {
)]
° 1 ° SHIMADZU AG250KNE
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Fig.6 Test results of damage index.

(a) 7% damage index; (b) Q damage index; (c¢) Phi damage index; (d) I damage index
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