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Introduction § E—— é Potential Applications: Ships & Rotorcraft

IFOS h . . 84 & The same broadband sensors could provide monitoring of quasi-

> a5 developed a broadb ano_l fiber optic sensor sys_tem 4 4 static loads, low frequency vibrations (to 100s Hz) for

archltectu_r_e as a basis fpr dynamic structural state >eNsing .(83) characterization of primary boat/blade motions during impact events
and condition based maintenance (CBM)' _The archltec_ture 'S with real-time strain state, and monitoring to MHz of high frequency
scalable to support 2()_48 electromagne_tlc mterfere_nce immune acoustic emissions for damage detection. For rotorcraft,

sensors for harsh envwonr_nent a_ppllcatlons. Eac_h n_wterrogatlon_ miniaturization and ruggedization are especially important and can
.”Ode supports: 16 subsections with aI_I =ENS0rS W'th.m a subsection N3 be achieved with a < 200 cm3 version supporting a reduced number
Interrogated S|multaneousl)_/ at sampling rates ranging from Hz to : of sensors with large (10,000 microstrain) strain range.

MHz. The 256-sensor architecture can be scaled to support over 64 I 64

2048 sensors by either increasing the number of fibers 8-fold for a Eé Eé

node or increasing the number of nodes. 61 64

No. Sensor /Node

Dynamic Strain Measurements
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Interrogation node supporting up to 256 sensors on 4 fibers with 64 sensors on each fiber
Demo with cantilever beam containing 15 sensors & Software GUI shown below:
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6 m @ :WWT Conclusions

Up to many kilometers in length, optical fibers are small-in-diameter, light-in-weight, electromagnetic-interference
Immune, electrically passive, chemically inert, flexible, and embeddable into different materials. They enable
distributed-sensing in harsh environments requiring temperature and radiation tolerance. With appropriate

e processing and packaging, they can be very robust and well suited to operational demands of harsh

" environments. The system IFOS has developed supports multi-parameter sensing with dynamic strain and

uStrain - FBG #2
FFT Magnitude - FBG #2
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| — temperature sensors being fundamental and derivative sensors, for parameters such as acceleration and
e — ? R ey pressure, being incorporated with special packaging. Acoustic emission (AE) detection Is demonstrated with a
g ”‘M EEN— m—ﬁ“’“' ,-a'] MHz sampling rate version of_the i_nterrogato_r for groups of up to 24 sensors b_eing sampled simultaneously on a
. o single fiber. Example applications include ships, rotorcraft and aerospace vehicles.
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