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Fig. I (a) etched optical fiber. and (b) structural sensor array in the smart composite material
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Fig.2 Bending in three points Fig.3 Output power vs sirain
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Fig. 4 Schematic illustration of impact Fig. 5 Break threshold of etched fibers vs etched time
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Table 1 The results of impact experiments on composite materials

e s 4 s 67 8| 910|101 1213 the damage state of
of i p.;fgt (T composite materials
2. 98 1 1 1 1 1 1 | 1 1 1 1 1 1
5. 88 1 1 1 1 1 1 | 1 1 1 1 1 1
8. 82 1 1 1 1 1 1 | 1 1 1 1 1 1
11.76 1 0 1 1 1 1 | 1 1 0|1 1
14.70 10071 | 101 | 10|01 lamination
17. 64 00|01 110011 1 | 0] 0| 1 |small crack on surface
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Table 2 The effects of embedding fibers on the mechanical property of composite materials

longitudinal (0% tensile slrenglh/h‘l Pa transverse (90°) tensile strength/M Pa

no optical libers 131 86

embedding a fiberoptic 128. 8 84. 8
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Study of Fiberoptic Array for Smart Composite Materials

Yang Jianliang
(Xiangtan University, Xiangtan 411105)
Xiang Qing Huang Dexiu
( H uwazhong University of Science and Technology. Wuhan 430074)

Abstract In this paper, a simple and excellent etched fiberoptic sensor network
which is embedded in the laminated composite materials structure of the vertical
tail-wing of a training—l1 plane is used to measure the structural states. such as
strain, stress and damage induced by an external impact. Experimental results have
shown the feasibility of this measuring method.

Key words fiberoptic sensing, smart material and structures, non-damage evalua—

tion



