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2. The polymer optical fiber-based interferometer as a transducer for measuring mechanical values

Pedepar:

1. Incepraris npucBsYeHa po3poOIEHHIO TEOPETUYHUX i IIPAKTUYHUX 3acal] TI00YLOBYU PYHKLiIOHAJIbBHUX CXEM
BOJIOKOHHO-OTNTUYHUX BUMIPIOBAJIbHUX MTEPETBOPIOBAaYiB MEXaHIYHMX BeJIMUYUH Ha 6a3i iHTepdepomeTpa Ha
[I0JIIMEPHOMY OITUYHOMY BOJIOKHI. [IpOBEeI€HO TEOPETUYHE y3arajbHEHHSI OCHOBHUX (Pi3MYHUX BJIACTUBOCTEN
CIIEKJI-CTPYKTYP, sIKi GOPMYIOTbCS Ha BUXOZi 6araToMOI0BUX MTOJiIMEPHUX ONITUYHUX BOJIOKOH BHACJIIZOK
MDKMO[I0BOI iHTepdepeHLiii, 3 TOUKH 30py iX MOKIMBOTO BUKOPUCTAHHS B SIKOCTi iHPOPpMATUBHOTO NapaMeTpy IJist
METPOJIOTIYHUX 3aCTOCYBaHb. Ha OCHOBI pe3ysbTaTiB HOCIiIPKEHb 3alIPOIIOHOBAHO HOBUH MiJXif, 10 pO3pO0JIEHHS
BOJIOKOHHO-OINTUYHUX CEHCOPIB Ta BUMIPIOBaJIbHUX NI€EPETBOPIOBAYiB MEXaHIUHNX BEJIMYMH Ha 6a3i 6araToMoI0BUX
[I0JTIMEPHUX ONTUYHUX BOJIOKOH. PO3p06ieHNni MeTOo/ OIPaIloBaHHs CUTHAJIB iHTepdepoMeTpa Ha MOJTiMEPHOMY
ONTUYHOMY BOJIOKHI, SIKUAI1 6a3yeThCsl HA MIPSIMOMY KOPeJISLIiIHOMY [1OPiBHSIHHI PO3MIO/ijiB iIHT€HCUBHOCTI
OIIOPHOrO Ta [IOTOYHOTO CIEKJI-300paKeHb, 103BOJIsIE IPOBOAUTY aBTOMATHU30BAHUI KOHTPOJIb IAPAMETPIB
nedopmaliii TexHiYHMX 00’€KTIiB. B pe3ysbTaTi JoCiiKeHb MeXaHi3My MOy iHTEeHCUBHOCTI BUIIPOMiHIOBAaHHS B

6araToMOJIOBUX I10JIIMEPHUX BOJIOKHAX [P CEJIEKTUBHOMY 30yI>)K€HHi MO/, 3aIIPOIIOHOBAHO METO[, IJ1s1



BUMIpPIOBaHHS 4aCTOTU MEXaHIYHUX KOJIMBaHb Ta Bibpalii, SKuil 703BoJIs€ NiABUIIUTY €(PEKTUBHICTb IEPETBOPEHHS
Mopnyssuii a3y B MOAYJISILiI0 iIHTEHCMBHOCTI BUTIPOMIHIOBaHHS Ha BUXO[Ii BOJIOKHA. [TpoBeseHi B po6oTi
IIOCTIiIKEHHS 1[O0 OTpallloBaHHS Ta iHTepIpeTallii CUrHaJliB BUMipIOBaJIbHUX [1I€PETBOPIOBAUiB Ha 6araToMOJJOBUX
[OJIIMEPHUX BOJIOKHAX MOXYTb CJIYTYBAaTH OCHOBOIO [JIs1 CTBOPEHHSI KOHTPOJIPHO BUMIpIOBaIbHUX NIPUJIALLB,
IIPU3HAYEHUX JJIs1 JOCJIiIPKEHHS Pi3HMX (i3WYHUX I10J1iB, @ TAKOXK KOHTPOJIIO Ta [iarHOCTUKU HAMPY>KEHO-
IepOpMOBAHOTO CTaHy TeXHIYHUX 00'€KTiB. BpaxoByloun MexaHiuHi BaCTUBOCTI UyT/IUBUX €JIEMEHTIB
BMMIipIOBaJIbHUX [1€PETBOPIOBAYiB HA OCHOBI MTOJIIMEPHUX ONTUYHUX BOJIOKOH, iX 3aTHICTb 4,0 MYJIbTUIIJIEKCYBAHHS
Ta CTBOPEHHSI IPOTSDKHUX KaHAIB IJ1s nepejadi iHpopMaTUBHOTO CUTHAJLY, MOKYTb OYTU peasli3oBaHi po3nojiseHi

BOJIOKOHHO-ONTUYHi BUMipIOBaJIbHi CUCTEMU.

2. The thesis is devoted to the development of theoretical and practical principles of construction functional
schemes of fiber optic measuring transducers of mechanical values based on polymer optical fiber interferometer.
Theoretical generalization of the main physical properties of speckle structures formed at the output of multimode
polymer optical fibers due to intermodal interference for their possible use as an informative parameter for
metrological applications was conducted. Based on the research results, a new approach to the development of
fiber-optic sensors and measuring transducers of mechanical values based on multimode polymer optical fibers is
proposed. The developed method for processing signals of polymer optical fiber interferometer which is based on
a direct correlation comparison of the intensity distributions between the reference and current speckle images
allows to carry out automated control of the deformation parameters of technical objects. As a result of studies of
the mechanism of radiation intensity modulation in multimode polymer fibers with selective excitation of modes, a
method for measuring the frequency of mechanical oscillations and vibrations is proposed, which allows increasing
the efficiency of phase modulation conversion into the modulation of radiation intensity. Researches in the
processing and interpretation of measuring transducers on multimode polymer fibers can be used as a basis for
the creation of control and measuring devices designed to study different physical fields, as well as for control and
diagnosis of stress-strain state of technical objects. Given the mechanical properties of the sensitive elements of
measuring transducers based on polymer optical fibers as well as their ability for multiplexing and creating long
channels for information signal transmission, distributed fiber-optic measuring systems can be implemented.
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