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OIITUKO-AKYCTHYECKH METOJ IMATHOCTUKHA
METAJIVIOITIOJIMMEPHBIX CJIOUCTBIX CTPYKTYP

B. B. KOXVYIIIKO*

MHucTuTyT MeXaHUKM MeTauonoMMepHbIX cucteM uMenu B. A. benoro HAH Benapycu, yi. Kuposa, 32a, 246050, r. 'omens, benapych

Llenv pabomer — noxasams 603MONCHOCIU NPUMEHEHUS NA3EPHBIX ONMUKO-AKYCMUYECKUX Memo008
071 U3MepeHUsi NPONYCKAHUSL YIbMPA36YKa CIOUCMBIMU MEMANIONOIUMEPHLIMU CIPYKIMYPAMU U OJid Npose-
OeHUsL MOHUMOPUH2A NPOYECca OMEEPICOCHUSI NOTUMEPHO20 CILOA.

3onoupyrowue yiompaszeyKosvle UMNYIbCbl B030YACOANU ONMUKO-AKYCIMULECKUM MemOodoMm. s smozo
UCHONb306ATIU HAHOCEKYHOHbIE UMNYIbCL 1A3epa, pabomaiouezo 6 pedicume MoOyIupo8anHot 000pomHOCmu
Ha Onune 6oanbl 532 Hm. Tloenowenue onmuiecko2o usnydeHnus 6 MmOHKOM NPUROGEPXHOCIHOM Clloe co30aem
mepmoynpyaue HanpAXCeHuUs, 8 pe3yIbmame 4e2o 8030yHcoaemcs nPOOONbHYIN UMNYILC C 8bIPANHCEHHOU pa-
30U corcamusi U WUPOKONOJIOCHBIM CHEKMPOM, oxeamvléalowum nonocy wacmom om 0,5 MIy oo 50 Mly.
Yavmpaseyxogvie umnyavcol, npouiedwisie ClOUCIYIO CIMPYKMYPY, PE2UCPUPOSANY UWUPOKONOTOCHIM Hbe-
300/1eKMpUYECKUM npeobpasosamenem ¢ NPOMUBONONONCEHHOU CMOPOHbL cmpyKkmypul. HyscmeumenvHulil
9leMeHm npeobpasosamens u30mogneH U3 NOAAPUIO6AHHOU NIEHKU NOTUBUHULOUNEHDMOPUOA MOTUWUHOU
25 mxm u ouamempom 3 mm. AKycmuuecKuti KOHMAKmM mexcoy CmMpyKmypou u npeobpazosamenem obecne-
yugaem ciol OUCMUTLTUPOBAHHOU 800bl MOIUWUHOU 2 MM.

Ilposenu usmepenus 6 08yxX MEMANLIONOIUMEPHBIX CMPYKMYpax. B pamkax oonomeproii modenu na ocHo-
BaHUU 2PAHUYHBIX YCTIOBUL PABEHCBA 0ABGIEHUS. U KOIeOAMENbHbIX CKOPOCHel NPOOOIbHbIX GOJIH GbINONHUIU
pacuem cnekmpa nponyCcKaHus Cmpykmypbl muman—noauypeman—muman. Obpamnoe npeodpazosanue Pypve
UCNONIL306ANU 0151 NPEOCMAGIIEHUS BPEMEHHOU 3A6UCUMOCIY 0AGIEHUs, KOMOPAs XOPOUIO CO2NACYemcsl C U3-
MepeHHbIM 6 dKCnepumenme cueHanom. IlociedoeamenvHo usmepenHoe nponycKanue CmpyKmypbl aa0MUHUE—
9NOKCUOHASL CMONA—ATIOMUHUTL GO 6DEMS NONUMEPUZAYUU CMOIbL NOKA3AN0 COKPAUJEHUE BPEeMEeHU NPUObIMuUs
nep602o UMNYIbCA, CEAZAHHOE C USMEHEHUEM JICECIKOCIU CMOTIbL U NEPEX000M ee 6 meepooe COCMOosAHUe.

KaroueBble ci10Ba: ONTUKO-aKyCTHYECKUH 3 PEKT, Na3epHbIN YIbTPa3ByK, METAJUIONOIMMEPHBIE CIOUCTBIE CTPYK-
TYypPBI, STIOKCUHASI CMOJIa, TIOJIMMEPH3ALHsl, CKOPOCTh YIIbTPa3ByKa.

OPTOACOUSTIC METHOD OF DIAGNOSTICS OF METAL-POLYMER
LAYERED STRUCTURES

V. V. KOZHUSHKO?*

V. A. Belyi Metal-Polymer Research Institute of National Academy of Sciences of Belarus, Kirov St., 32a, 246050, Gomel, Belarus

The purpose of this work is to show the possibilities of using laser optoacoustic methods to measure the
ultrasound transmission of layered metal-polymer sandwich structures and to monitor the curing process of
a polymer layer.

The excitation of probing ultrasonic pulses was performed by the optoacoustic method. The nanosecond
pulses of a Q-switched laser at a wavelength of 532 nm were used. The absorption of optical radiation in a
thin near-surface layer creates thermoelastic stresses, as a result of which a longitudinal pulse is excited
with a pronounced compression phase and a broadband spectrum covering the frequency band from 0.5 to
50 MHz. Registration of ultrasonic pulses that have passed through the layered structure is performed by a
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broadband piezoelectric transducer on the opposite side of the structure. The sensitive element of the trans-
ducer is made of a polarized polyvinyldilenfluoride film 25 um thick and 3 mm in diameter. Acoustic contact
between structure and transducer is provided by 2 mm thick layer of distilled water.

Measurements were carried out in two metal-polymer structures. Within the framework of a one-
dimensional model, based on the boundary conditions of equality of pressure and vibrational velocities of
longitudinal waves, the transmission spectrum of the titanium—polyurethane-titanium structure was calculat-
ed. The inverse Fourier transform was used to represent the time dependence of the pressure, which is in
good agreement with the signal measured in the experiment. Sequentially measured transmission of the
structure aluminum-—epoxy resin—aluminum during polymerization of the resin showed a decrease in the arri-
val time of the first pulse due to a change in the rigidity of the resin and its transition to a solid state.

Keywords: optoacoustic effect, laser ultrasound, metal-polymer layered structures, epoxy resin, polymerization, ul-

trasound velocity.
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