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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Po3po6bka aBromMaTn30BaHOI muporpadivHoi cucTeMHU [1j1s1 6€3KOHTAKTHOI [IiarTHOCTMKYU KOHCTPYKIiil i3 MeTaneBux i

KOMIIO3ULIITHMX MaTepiajliB B peXXUMi PeaslbHOTO Yacy

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Development of an automated real-time shearographic system for non-contact non destructive testsing of
structures made of metal and composite materials.

Pedepar yKpaiHCBKOIO:

CTBOpeHO NMOPTATUBHY LKMporpadiuHy cCUCTEMY 1151 HEPYHHIBHOIO KOHTPOJIIO SIKOCTi KOHCTPYKIIiil i3 MeTasneBux i
KOMIIO3ULilTHMX MaTepianiB. Po3po6sieHo porpaMHe 3abe3nedyeHHs [J1sl peecTpallii ClieKJI-KapTUH Ta iX 00poOKu
IO OTPUMAaHHS JaHUX PO IedopMallilo TIOBEePxHi JOCTiIKyBaHUX 06'eKTiB. OCOOINBICTIO CTBOPEHOTO
IIPOrPaMHOr0 3a6€e3I1eYeHHs € MOXKJIMBICTb y peaJibHOMY 4aci OpanboByBaTH iHTepPepeHLiliHi ClIeKI-KapTUHY,
sIKi XapaKTepu3ayloTh Ae(OpMyBaHHS IIOBEPXHi 00'€KTIB MiJ] 4aC HAaBaHTaXEHHS, 1O OTPUMaHHs (asu
iHTep(epeHLiNHNX CMYT i3 3MEHIIEHUM pPiBHEM MIyMy. PO3p0671€HO KOMIIAKTHNI KOT€PEHTHUI JIa3epHUAN
OCBITJIIOBaY, 1[0 BUKOPUCTOBYETHCS AJ1 (POPMYBAHHSI CIIEKJIIB HA IIOBEPXHIi OCIIPKyBaHNX 00'€KTIB ITPH iX
HepyHIBHOMY KOHTPOJIi SIKOCTi MeToZoM muporpadiyHoi inTeppepomerpii. CTBOpeHO KOHTpOJIEp, KU
3abe3nevye KUBJIEHHS, TEMIIEPATYPHY CTabisi3alilo Ta KepyBaHHS IIOTY>KHICTIO (pPyYHe Ta KOMII'IOTEPHE) JIa3€PHOr0O
niopy. BusHauyeHO TeXHi4HI MapameTpy JIa3epHOTrO OCBITIIIOBAaYa TaKi fK, JOBXMHA XBUJIi, [IOTY>KHICTb
BUIIPOMIHIOBaHHS, PO30DKHICTD ITy4Ka Ta JOBKKUHA KOrepeHTHOCTi. CTBOPEHO aBTOMATU30BaHUM mrporpadiyHuit
KOMILJIEKC, 1110 BKJIIOYae B cebe muporpadiyHuil inTepdpepomeTp, KOrepeHTHUI JIa3epHUI OCBITJIIOBAY Ta
[IPOrpaMoBaHy CUCTEMY TEPMiYHOTO HABAaHTKEHHS JOCIIIPKyBaHUX 00'eKTiB. CTBOPEHUI KOMILJIEKC JO3BOJISIE
IVCTaHUIMHO BUKOHYBATU KOHTPOJIb IKOCTi KOHCTPYKIM i3 ME€TalIeBUX | KOMIIO3ULIIMHMX MaTepiaiB B peXUMi
peasIbHOrO Yacy, Ta CyTTEBO MinBulllye epeKTUBHICTb BUKOPUCTaHHS MeTony muporpadii, ocobnnBo as peectpatii
LIBUJIKOIJIMHHUX IIpoLeciB. HepylHiBHUI KOHTPOJIb SKOCTI KOMIIO3ULIIHMX CTiIbHUKOBUX IaHEJIeN Ta
6araTomapoBUX METAIEBUX KOHCTPYKLi II0Ka3aB BUCOKY JOCTOBIPHICTb PE3YJbTATiB, OTPMMAHUX 3a JOIIOMOTOIO
CTBOpPEHOro muporpadivHoro kommuekcy. CTBopeHa muporpadiyHa CUCTEMA 1a€ MOXKJIMBICTb KOHTPOJIIOBATH
BEJIMKI IJI011j TOBEPXHI, CIIOCTepiraTy y peajbHOMY MaciiTabi yacy pedopmaliito KOHCTPYKLii pu pobodyux

HABAaHTAXEHHSX Ta BUSBJISITU MiCLsl BHYTPILIHIX IeeKTiB.

Pedepar aHIJIiHCBKOIO:

A portable shearographic system for non-destructive testing of structures made of metal and composite materials
has been designed. A compact coherent laser emitter is used to form speckles on the surface of the objects under
their shearographic nondestructive testing. A controller that provides power and temperature stabilization of a
laser diode has been made. The technical parameters of a laser emitting such as wavelength, radiation power,
beam divergence and coherence length were determined. An automated shearographic system that includes a
shearographic interferometer, a coherent laser emitter and a programmable thermal loading system has been
developed. Nondestructive testing of composite honeycomb panels and multilayered metal structures showed high
reliability of the results obtained by the shearography system. The system allows testing large areas of the surface,
observing the deformation of structures under loads and detecting the locations of internal defects.5481
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