38 Memoou ma npunaou koumponro axocmi  1SSN 1993-9981 print
M 2 (41) 2018 ISSN 2415-3575 online

BUMIPIOBAHHS ®IBUKO-MEXAHIYHUX
IHAPAMETPIB PEHOBUHHA

VJK 622.24.05-004.4
DOI: 10.31471/1993-9981-2018-2(41)-38-43

AHANI3 METOAIB AKYCTUYHOIO KOHTPOIO ®I13UKO-MEXAHIYHMUX
XAPAKTEPUCTUK METANOKOHCTPYKUIU AOBIrOTPUBAIOI
EKCIMNINYATAUII

H. I. Yaban™, O. M. Kapnaw, 1. B. Pubiyskuii, B. /I. Munorwx
lsano-@pankiscoruii HayioHATLHUL MeXHIYHUL YHIGepcumem Hagdmu i 2azy
76019, Isano-@panxiscwok, 6yn. Kapnamcoka, 15, men. (03422) 506611,
e-mail: public@nung.edu.ua; nazarii.chaban@gmail.com

B cTaTTi po3risiHyTI IMTaHHS MOXJIMBOCTI BUKOPUCTaHHS aKyCTHYHUX METOIB Ul KOHTPOJIO 3MiHH (i3HKO-
MEXaHIYHUX XapaKTEPUCTHK METaJOKOHCTPYKLIM JOBroTpuBasioi ekcruryatamii. Takok HaBeneHi pi3HI crocoOu
30y/DKeHHS Ta MMPUHOMY YJIBTPa3ByKOBUX XBHJIb: IMICHAAHCHUH; Jla3epHO-(ha3oBuil, korepeHTHHH. OCOOIMBY yBary
3BEPHYTO HA KOT€PEHTHH CIIOCiO, KU, 3aBISIKH CTPIMKOMY PO3BUTKY OOYHCIIIOBaIBbHOI TEXHIKH, JT03BOJIUB CTBOPUTH
HOBITHI 1H(OpMaLitHO-BUMIpPIOBANIBHI TPUCTPOT — NeEKTOCKON Ha yIbTPa3BYKOBUX (hasoBaHuX peritTkax(yY3DP).
INoka3zano mepeBaru cucteM Y3®DP Ta MOXIMBOCTI BUKOPHCTAHHS iX JJIS OLIIHKK 3MIHH MIKpPOCTPYKTYpH MaTepiary
METaJIOKOHCTPYKLIH, SIKi eKCIUTYyaTyIOThCS B CKIIATHAX YMOBAX.

KitrouoBi croBa: nedeKTocKoris, MiKpOCTPYKTYpa, YIBTPa3BYKOBi (pa3oBaHi pemriTku

B cratbe paccMOTpeHBI BOIIPOCH HCHOJIB30BAaHUS aKyCTHYECKHX METOJOB JJISI KOHTPOJNIST H3MEHEHHs (PH3UKO-
MEXaHMYECKUX XapaKTEePUCTUK METAJUIOKOHCTPYKIUHN JAJIUTENBHON eKCITyaTanuu. Takke MPUBEACHBI Pa3UYHUbIC
criocoObl  BO30Y/ICHHS U MPHEMa yIbTPa3BYKOBHX BOJIH: UMIICHIAHCHBIN; JIa3epHO-(a30BkIif;, korepeHTHbIH. Ocoboe
BHUMaHHE OOpallleHO Ha KOTePEHTHIH Croco0, KOTOPHIi, Oaromapsi CTpeMUTEIbHOMY PO3BUTHIO BBIYHMCIMTEIBHOM
TEXHUKH, TO3BOJMJI CO3/aTh  HOBeWue HHPOPMAIIMOHHO-U3MEPHUTEIbHBIE YCTPOMCTBA — Je()EeKTOCKOMbI Ha
yIbTpa3ByKoOBbIX (pasupoBanbix pemerkax(Y3®DP). Ilokazanel npeumyinectBa cucteM Y3DP Ta BO3MOXKHOCTH UX
WCTIONB30BaHUSl I OLIGHKH W3MEHEHHUS MUKPOCTPYKTYpPHI Marepuaga METaJOKOHCTPYKIHHA, KOTOPBIE
SKCIUTYaTUPYIOTCS B CIIOKHBIX YCIOBHUSX.

KitroueBrle cioBa: 1e()eKTOCKOIHSI, MUKPOCTPYKTYPA, YIETPAa3BYKOBBIE (Da3pOBAHHBIC PEIICTKH

The article deals with the possibility of applying acoustic methods for controlling the change in the physical and
mechanical characteristics of long-life metal structures. Various methods for excitation and reception of ultrasonic
waves are also given: impedance; laser-phase, coherent. Particular attention is paid to the coherent method, which,
due to the rapid development of computer technology, allowed to create the modern information and measurement
devices - failure detectors based on ultrasonic field-induced phase grating (UFIPG). The advantages of UFIPG
systems are shown including the possibility of their application to assess the change in the microstructure of metal
structures material exploited under difficult conditions .

Key words: defectoscopy, microstructure, ultrasonic field-induced phase grating
) Bupimenns 1wiei mnpoOiemu, 0coOIMBO B
3a6e3nequHgv OesneuHoi _ ckemyartallll - pepion iX eKciulyaralii, MOMJIMBE 3a PaXyHOK
MCTAJIOKOHCTPYKIIIM JOBTOTPUBAJIOl CKCILTyaTalll €  sactocyBaHHS METOJIB Ta 3ac00iB HEpYHHIBHOTO
CKJIAIHOIO T2 BAKITHBOKO npodIeMoro, OCO'@H/IB'O B xonrpomo (HK) Ta texniunoi miarnoctuku (T/),
HaTOra3oBil ramysi, e mNepeBakHa OUIBIIICTD NPUHUMI Jif AKUX TIOJATAae y B3a€MOJii Pi3HHX

oOMaJiHAHHSA EKCIUTYaTyeThCsl B CKIaJHAX yMOBAaX ($i3MYHUX TONIB Ta PEYOBUH 3 KOHTPOJIHOBAHUM
(3HaYHi 3HAKOSMIHHI HABAHTAKCHHA, HASABHICTE  oG’exrom. OmHMM 3  HAIOWMpEHIMX €

KOPO31MHO-aKTUBHUX CEpCIOBHILL, SHaYHl  ggyCTUYHWN METOJl, OCHOBAHWI HA BCTAHOBJICHHI
KOJIMBaHHs Temueparyp Tta ixure)[1]. B3a€MO3B’SI3KiB MK  (i3MKO-MEeXaHIYHUMH,
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TEXHOJIOTIYHUMH, CTPYKTYPHUMH
XapakTePUCTHKAaMH MaTrepiamiB 1 BHpoOOIB Ta
aKyCTHYHUMH  xapakrtepuctukamu  [2].  [o
OCHOBHHX (PI3UKO-MEXaHIYHUX XapaKTEPUCTHK, SIKi
MOYKHa BHM3HA4YaTH aKyCTHYHHUMHU METOAaMHU
BITHOCATBCSA: TPYXHI  (MOOyJdh  HOPMAaJIbHOI
MPY’KHOCTI, MOIYJb 3CyBY, Koedimient Ilyacona),
MIIHICTHI ( MIIHICT, TpPH 3THHI, CTHUCKYBaHHIO,
KpydeHHI Ta iHmI), CTPYKTypHI ( aHi30TpOIis
MaTepiaixy, po3Mipu KPHUCTATIB, BHA KPHUCTATIYHOL
rpaTkd, aMopQHicTh Ta iHIi), po3Mipu Ta ¢opma

pI3HUX  BKIIIOYCHb, TJUOMHA  MOBEPXHEBOTO
3MIITHEHHS Ta PSII IHMHIX. AKYyCTHIHIMA METOIaMHU
MOHA OIUHIOBATH TUIBKM TI  BIIACTUBOCTI

MarepialiB, SKi BIUIMBAalOTh HA YMOBH 30YIKCHHS,
NPOXO/DKCHHS, BIIOUTTS Ta 3aJOMIICHHS NPYKHHUX
XBWIb a00 Ha peXUMH KOJNUBaHHI 00’ €KTa
KOHTPOJIIO. IndbopmaTuBHUME ~ TapameTpaMu
aKyCTHYHOTO METOJy KOHTPOJIO, SIKi MOXYTh OyTH
BUMIPSIHI Cy4acHUMH Je(EeKTOCKOTaMU, MOXKYTh
OyTH: IIBUIKICTH MOIIMPEHHS XBUJIb PI3HUX THIIIB;
XBHJILOBUH OMip; KOeQillieHTH TMOTIMHAHHA Ta
PO3CIIOBaHHS MPYKHUX XBUJIb.

[lepeBaraMu  aKyCTHYHOTO METOay €
MOJJIUBICTh ~ OJHOCTOPOHHBOTO  JOCTYNy IO
KOHTPOJIbOBAHOI ~ JIeTami, Ta JIOBOJi  BHCOKa

gyTnuBicTh. lle Jae MOXIMBICTH 3IiHCHIOBATH
BUSIBIICHHS IE(EKTIB TUIY MOPYLICHHS CYIUTBHOCTI
Matepiainy (TpIlIMHU, HENpPOBapH, PIZHOTO POIY
BKITFOUEHHS, TEXHOJIOTI4HI Ne(eKTn), BUMIpIOBaTH
TEeOMETPUYHHUX PO3Mipu (TOBIIMHA BUpPOOY, HOTO
3HOC, JIlaMeTp Ta iHIIe) Ta KOHTPOJIOBATH (Pi3uKO-
MEXaHI4Hl XapaKTEepUCTHKH, B IMEpUly Yepry,
TBEP/ICTh, Ta CTPYKTYPY METATIOKOHCTPYKITi#i[2].
BucBiT/ieHHs HeBUpilIeHUX paHille YacTHH

3arajibHoi mpofJjeMH Ta NHUI NOAANBIIMX
AOCTiIXKeHb
Ha BiIMiHY BiJ| YIIBTPa3ByKOBOI

JIeEeKTOCKOIIiT Ta TOBIIMHOMETPI1, YIBTPa3ByKOBUH
CTPYKTYpHHH aHaji3, SK 3a KOPAOHOM, Tak i1 B
VYkpaini, e Mal0  BHKOPUCTOBYETbCS B
NPOMHCIOBOCTI. [l KOHTpOJIO CTPYKTYpH B
OLMBIIOCTI BUMANKIB BHKOPHCTOBYETHCS  BILIUB
CTPYKTYpH Ta (pa30BOro ckjaay Ha 3aTyXaHHS Ta
HIBHJIKICTh MOIIUPEHHS YIBTPa3ByKOBUX KOJIMBaHb
(YV3K) B wmeramax. Cmig BiaMITHTH, IO
BumiptoBanHs mBHAkocTi Y3K Ta koedimienrta
3aTyXaHHS YJIbTPa3ByKy ICHYFOUUMH IMITyJbCHUMHU
nedexrockonamuy, 0c00JIHBO KOHTaKTHUM
Croco0OM, Mae 3Ha4yHy NOXHOKY, MOB’S3aHY 3
BaXKKICTIO BpaxXxyBaHHsSI 4acy MpoOiry akyCTHYHOTO
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IMIyJbCy B KOHTaKTHOMY mapi MiX
NepeTBOPIOBAYEM Ta B3ipLEeM, TaK SK TOBIIWHA
[IbOTO HIAPY 3MIHIOETHCS BUITQAKOBUM YHHOM. J{i1s
3MEHIIIEHHS BKa3aHOi MOXHOKM 3aCTOCOBYIOTh
iMepciiHul KOHTakT abo0 OEe3KOHTaKTHI crnocoOu
30y/KeHHS ~ Ta  NpUHOMY  YJIBTPa3BYKOBHX
KOJIMBaHb,  HAINPHUKJIAL] JazepHi  CITOCOOH
30y KkeHHsT Ta npuiiomy. PospoliieHo crocobu
BAMIPIOBAHHS IIBHIKOCTI Ta Yacy MPOXOJKEHHS,
SIKi MAlOTh MifABHIINEHY TOYHicTh [3]. OmHUM 3 HHUX
€ cmocid CHHXpOKINbIA a0o aBTO LUKl
IMIyJIbCY TIPH SIKOMY CHUTHAI, SIKUH MPOMIIOB Yepe3
00’€KT KOHTPOJIO 3aITyCKae TeHEepaTop 30HIYIOUUX
iMIynbCiB. B mboMy BHIaAKy 4acToTa MOBTOPEHHS
iMOynbciB  Oyae 3BOPOTHO MPOMOpLiHHA Yacy
MPOXO/DKEHHST  IMIYJIbCY  Ta  BHUMIPIOBAHOL
mBHAKOCTI.  JloCHipKeHO 1 IHINI  Ccrmocoou
BUMIpPIOBaHHS IIBUIKOCTI Ta 3aTyXaHHS, a caMme
iMImynscHO-(azoBuit  [3], rerepoamHHUE [5] Ta
1HIII.

B 3arambHOMy, BCi BUIIEHA3BaHI METOAU €
METOJIaMU  TNPOXOJ/DKCHHS, sIKi 0a3yloThCsi Ha
BAMIPIOBaHHI 3MIiHH TapamMeTpy aKyCTHYHOTO
CUTHAITY, III0 ITPOHIIOB Yepe3 00’ KT KOHTPOIIO.

Hns KOHTPOJTIO ¢bizuKo-MexaHIYHUX
XapaKTEePUCTUK METAIOKOHCTPYKIIii TaKOX
BUKOPHUCTOBYIOThCS  IMIIEHIAHCHI METOAH, SIKi
0a3yloThcs Ha 3MiHI MEXaHIYHOTO iMIIEHAaHCY abo
BXIJHOTO aKyCTHYHOTO IMIIEHJaHCY TIOBEPXHi
00’€KTY ~ KOHTPOJIIO 3  SKHM  B3aEMOJIE
I’ €3011€PETBOPIOBAY.

HepnomikamMu Bka3zaHUX METOIB JUIsl IIIUPOKOTO
3aCTOCYBaHHS € BIZICyTHICT  ITPOMHUCIIOBOT
armapartypu, CKJIaJHICTh HaCTPOMKH MPHIIaIiB Yepes3
BIJICYTHICTh BIJIOBIIHUX KaJliOpiB, CKJIAIHICTh
IHTEpIIpeTanii, JOKyMEHTYBaHHS Ta 30epiraHHs
(HaKOTIMYyBaHHS) OFEPKAHUX CUTHAIIIB.

Haii0inpm nepcrneKTHBHUMH JUIsl aKyCTHYHOTO
KOHTPOJIIO METAJOKOHCTPYKIIH B TMPOMHUCIOBHX
yMOBaX € KOTepeHTHI  MEeTOAM, B  SKHX
1HpOPMaTHBHUM MapaMeTPOM, OKPIM aMILTITYIH Ta
Yyacy MPOXOJKCHHS IMITyNIbCIB, TakoX € 1 ¢aza

CHTHAILV.
Bucsitinenns OCHOBHOI'0 MaTepiaiy
JOCTiIKeHHS
CrpimMkuit PO3BHTOK 00YnCITIOBATEHOT
TEXHIKM  3pOOMB  MOXXIUBUM  BUKOPHCTaHHS
KOIE€PEHTHUX METO/IB JUIS Bizyaumi3arlii

BHYTPIIIHBOI CTPYKTYPH KOHTPOJIHOBAHOI JETali.
IIpu xorepeHTHIH 0OpOOILI BUMIpIOBaHMX 3HAYEHb
AKyCTUYHOTO TIIOJI, PO3CISHOIO TOPYLICHHSIM
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IJIOCTHOCTI MaTepiany BUKOPUCTOBYIOTHCS
aHAJIOTOBI Ta IMU(PPOBI METOAM OOPOOKH CHTHAIY.
Metomn  00OpoOKM B YacTOTHOMY  CHEKTpi
TpaaulliiHO Ha3uBaroTh rosnorpadiero. B CIIA Ta
KpaiHax €BpoNU 1 METOJM HA3WUBAIOTh METOAAMHU
CHHTE30BaHO1 I(PoBoi chokycoBaHOI amepTypH -
SAFT [6]. Bouum [103BOJSIOTH BHMIpIOBATH
pO3MOAIN 3HaYeHb aKyCTUYHOTO IIOJISl, PO3CISTHOTO
nedexrom [7].

OmanmM 3 MeTomiB 3 IU(POBOIO
KOTEPEHTHOI0 O00poOKoI0 naHux € audpakmiiHa
ToMorpadis, sika nependadae BU3HAYCHHS (QopMHU
nedexra 3a JaHUMHU PO3CITHOTO HUM aKyCTHYHOTO
noJsl. 3aBIaHHs, SIKi BUPIMIYIOTECS B AU paKmiiHii
ToMorpadii HaA3BUYAWHO CKJIATHI 1 PEACTABISIOThH
co0O0r0 TOBHOIIIHHE pIIIEHHS 3BOPOTHBROI 3ajadi
poscitoBanHs. [Ipy 1ipOMy cHoYaTKy BHPINIYETHCS
npsMa 3ajada pPo3CiloBaHHs, a MOTIM yTOYHEHHS 3
BUKOPHCTAHHAM JIaHUX TIPO TIOJIE, 3apeecTpOBaHE
mo3a MeXaMHu po3ciroBaua (medexra).
Haiimommpenimuii npukiag npakTU4HOl peaizamii
Ha3BaHOl TEXHOJOrii - 1e  YJIbTPa3BYKOBi
ToMorpadu, SKi 3HAWIUIN MIHPOKE 3aCTOCYBAHHS B
MEIULMHI.

B Texwimi pe3yabTaTH JIOCHIDKCHb OyIn
peaiizoBaHi B HOBITHIX iH(hopMariiiHO-
BUMIPIOBAJBHUX CHCTEMaX — YJIBTPa3BYKOBHX

nedekrockonax Ha (azoBanux pemritkax (Y3OP)
[8].

1. JlepexrocTrkomm Ha (pa3oBaHUX pEMIiTKAX
JIAIOTh MOYJIUBICTD 3IHCHUTH IHTETPAIbHY OIIIHKY
KOHCTPYKIIIi, OTIepaTHBHO Bi3yaltizyBaTu
BHYTPILIHIO CTPYKTYPY KOHTpPOJILOBAaHOTO MeETaly,
MOJIETIIYIOTh iHTEPIPETaLil0 Ta JOKYMEHTYBAaHHS
Pe3yJIbTaTIB KOHTPOJIIO, IMiJBUINYIOTh YYTJIUBICTH,
JIOCTOBIPHICTH KOHTPOJIIO.

OcHoBYy CHUCTEMHU Y3DP CKJIagae
Creniani30BaHui YJIbTPa3BYKOBHH MEPETBOPIOBAY 3
NEBHOIO  KUIBKICTIO OKPEMHX EJIEMEHTIB, SIK
npaBmwio 16-256 m’ezoenementiB.  [lpu mpomy
KOXKEH 3 €JIEMEHTIB aKTUBYETbCS OKPEMO, IIO
3anmporpaMoBaHiii cxemi. [lepeTBoproBadi MOXYTh
OyTH BUKOpHCTaHI 3 PI3HUMH THIIAMHA TIPU3M
(kBampaTHa, Kpyria, TpPUKyTHa), K  IpH
KOHTaKTHOMY TaK 1 IMEpCIHOMY  CcItoco0ax
koHTpomo. azoBani pemritkn — ue Habip

ISSN 1993-9981 print
M 2 (41) 2018 ISSN 2415-3575 online

JEKIITBKOX I’ €30€JIEMEHTIB, KOHCTPYKTHBHO
3’¢qHaHUX B omHOMy  Kopmyci.  Yacrora
BUMIPIOBAaHHS 3HAXOIWUTHCS B Miama3oHi Bixm 1 1o
100MTI'y  [8]. Kondiryparito 1’€30€IeMEHTIB
(popmy, po3mipu, MOCTIAOBHICTH PO3TALIYBAHHS ) Y
cucrtemax Y3®DP BuOupawoTh y BiIMOBIAHOCTI IO

00’€KTy  KOHTPOITIO Ta MTOTEeHIIHHUX
KOHTPOJILOBAHHX MapaMeTpiB.
a) r ©)
6) ) x)
D

B) e) 3)

Pucynok 1 — OcHoBHi TUNN KOMOiHaLii
1’ €30€JIEMEHTIB,
ae a), 0) ainiiinuii, B) nMJiHAPpUYHMI, T) 3irHyTHH
JiHilHMiA, 1) AiHiliHKWI 1BOBUMIpHMIi, €) ceKTOPHMUI,
€) Jiniiiauii goxycyrounii, k) HUITIHIPUIHU-
CeKTOPHHUIA, 3) pasiaJbHU

Ha MPAKTHIIL HaWyacTie
BUKOPUCTOBYIOTHCSI JIiHIMHI TepeTBOpIoBadi 3
PI3HOIO KINBKICTIO TI1’€30eeMeHTiB. Ha puHKY
nosiBUIMCs cepiiiHi  gedexkrockonn Ha Y3DP
BHCOKOI SIKOCTI Ta IIMPOKOI HOMEHKJIATYpPH, SIKi
BUNyCKalOThbcs  (ipmMamu  Imasonic  (Ppanis),
R/DTech (Kamama), Siemens (Himeuumnua), Siui
(Kuraif) Ta ixmi. Posurok IT- TexHoMOTIH
JI03BOJISIE CTBOPUTH BiJJTHOCHO HEIOPOTi , KOMITAKTH1
eJIeKTpOHHI Onoku ynpaBiminHs ®P. OcHoBHI
XapaKTepUCTUKU Ta MOXJIMBOCTI cucteM Y3DP
HaBeJeHi B Ta0u.1.
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Tadanus 1 — Texniuni 3aco0H I KOHTPOJIIO 3 BUKOPHCTaHHAM Y3DP

OmniScan Epoch Harfang ISONIC201
Hassa MX2 1000 Phasor XS \Veo 0 CTS-602
GE
Bupo6uuk R/D Tech, Olympus Inspection Sonatest Sonotﬁr on, SIUIL
Kanana . I3painb Kuraii
Technologies
TOFD TOFD TOFD A,B,C,
Pexnmu ckaHyBaHHS A.B.C.S A,B,L, S A,B,L, S S/L/C S/L/C D
Maxcumanena 128 64 64 64 32 128
KITBKICTH €JIEMEHTIB
Maxkcumanbaa
KITBKICTD KaHalliB 16 16 16 16 32 3
OJIHOYACHO
MPAIFOI0YHX
Kinbkicte  BapiaHTIB
(dokycyBaHHS (3aKOHIB 256 61 128 1024 128 256
(okycyBaHHS)
MOXHBICTE
. SDHC, USB, USB

30epexeHHs/iepeaayi Ethernet HEMae USB WIEI HEMAE uUsSB
HaHUX
[Iporpamue OmniPC™,
3a0e3meueHH IS NDT Hi Hi Hi Hi Hi
OTPAIFOBAHHSI TaHUX SetupBuilder
Hanecennst = koHTypy .

\ TaK Tax Hi TaK TaK TaK
3BApHOTO 3’€THAHHS

Di3nyHMA TPUHIUT POOOTH (PA30BHUX PEIIITOK
moJjiira€ B TeHEpyBaHHI yibTpa3BykoBux (Y3)
XBUJIb BCIMa II’€30€JE€MEHTAMU, SKI B KOMILIEKCI
(hopMyIOTh yNBTPa3BYKOBHU IydoK. EmnexTponHe
yIOpaBIiHHSA KyTOM BBOJY Y3-Iyd4KOM 1 aHawi3
OTPUMAHOI0 JIYHO-IMIIYJIbCY JIO3BOJISE B PEXKUMI
peabHOTO dbopmyBatt  Ha  eKpaHi

qacy

nedekTockoma S-CKaH y BHIIAAI ABOXMIPHOTO
300paXCHHS CIYCHHS JCTal.

Jlane 300pakeHHsI HA/Ia€ ONEPaTOPy HATISAHY
iHQoOpMaIliF0 TPO PO3MIIIEHHS Ta KOOPAWHATH
nedextiB. THNIOBUH NpUKiIa] S —CKaHy MOKa3aHWH
Ha puc.2

Heasure

0)

Pucynok 2 - 3pa3ok 1Jist HANAIITYBaHHA YJIbTPa3ByKoBOro aedexrockona (a) i 300paxeHHs
CTPYKTYPHHX IIYyMiB Ta iMiTaTopiB AedekTiB THNY TpilinHK HA eKkpaHi AedekTockona 3 Y3DP (0)
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CydacHi nmedexTockony, B SKHX pealli3oBaHa

cucTeMa Y3DP IO3BOJISIIOTH OJHOYACHO
MpaIoBaTu B NEKUIBKOX pexuMax Ta
HaJIaITOBYBaTH rapamMeTpH KOHTPOJTIO 3a

moromororo MonyniB 3D, a Takox 30epiraTé Ta
JOKYMETYBAaTH BEJHKY KUIBKICTh S —CKaHIB Uis
MOJANBIIIOT0 X BHKOPUCTAHHS TPH OIIHIN 3MiHH
THX YM IHIOUX KOHTPOJBOBAHUX XapaKTEPUCTHUK
o0'ekTa.

Bigyamizanis  gedekTiB mpu  aKyCTUYHIH
NeeKTOCKOIi MEeTAIOKOHCTPYKIIA, TOJsATaeE Yy
300pi iH¢opManii MPO BiZHOCHY BiIOHMBaKO4y
3/IaTHICTh TOUYOK BHYTPILIHHOTO 00'emy
JIOCITKYBaHOTO o0'exra 3 HACTYITHUM
300pakeHHsIM 3pidy abo MAEKINBKOX 3pi3iB  Ha
ekpani aedekrockona. KoxHa Touka 300pakeHHs
CBOEIO SICKPABICTIO, a00 KOJHOPOM XapaKTEepPHU3ye
BiMOWBArOYy 3MATHICTH  BigmoOBimHOI  1H, 3a
KOOpJMHATAMH, TOYKH MaTepiady IOCIiPKyBaHOTO
o0'exta. SIKIIO TIUIONMHA Bi3yali30BaHOTO 3pi3y
MaTepiaxy o0'ekta TpoXoauTh uepe3 medexT (
HEOTHOPIAHICTh, TIOPYIIEHHS IUTICHOCTI MaTepiamy
Ta IHIIE), TO MEXa PO3pUBY Marepiany, Oymaydu
CYKYITHICTIO TOYOK, IO BiZoOpaxaroTh Y3 XBWI,
BiTOOPa3UThCS HA €KpaHi y BHUIIIAJI TOYOK, OiIbII
SCKpaBUX ab0 iHIIOTO KOJLOPY B IMOPIBHSAHHI 3
CyCiIHIMU ToukaMu 300pakeHHst (puc.3) [10].

\
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XapaktepHoro ocobnmBicTio Y3DP € Te, mo 3a
paxyHOK  OJHOYacHOro  abo  IOYeproBOro
30yKEHHS OKpeMHX I’ €30€JIEMEHTIB B
CKIIQICHOMY I’ €30€JIEKTPHYHOMY TIEPETBOPIOBaYi B
eIeKTPOHHOMY OJIOLli KepyBaHHS TeHEepyeThCA
yIBTPa3ByKOBUI NPOMiHb, B IKOMY, 32 JIOTIOMOTOIO0
MPOTPaMHOTO 3a0€3MEUYCHHs, MOYXKHA 3MIHIOBATH
TaKi MapaMeTpH SK KyT MaaiHHs, GOKyCHa BiJICTaHb
i po3mip POKYCHOT MIISIMH.

Takox, mporpamHe 3a0e3neueHHs MNpHIALy
JI03BOJISIE  CTBOPUTH  aKyCTHYHHH  HPOMIHb
notpiOHOi (opMu depe3 B3aEMOIII0 XBHIb, 3
BpaxyBaHHIM XapaKTEPUCTUK IEPETBOPIOBAYIB Ta
JIOCTTDKYBaHOTO MaTepiaiy.

CytreBoto mepeBaroro Y3®P i TOJIOBHOIO
BIIMIHHICTIO Bii TPaJAMIIHHOTO YJIBTPa3ByKOBOI'O
KOHTPOJIO €  MOXJHBICTH  IPEACTAaBICHHS
pe3yNbTaTiB KOHTPONIO Y BHIJIAI TBOBUMIPHOTO
300pake€HHS ~ BHYTPIIIHBOI CTPYKTYpH. 3aBISKH
HOBOMY CIIPHUHIHSATTIO OIepaTopoM iH(opmalii mpo
BHYTpIIHIO OymoBY 00'€KTa KOHTPOJIIO (HAa PiBHI
o0pa3iB) BHWHHMKAa€ TOJIOBHA BiIMIHHICTh BiX
pe3yabTaTiB  TPAmUIiMHOTO  yJIBTPa3BYKOBOTO
KOHTPOJIIO -MOXIIMBICTh BH3HAUEHHS pecypcy 3a
pe3yJibTaTaMy KOHTPOJTIO.

Pucynok 3 — AkycTu4He 300pakeHHsl eJIeMEeHTa KOHCTPYKIiI 10BroTPpHUBAaJIOl eKCILTyaTanil 3
CTPYKTYPHUMH HEOJHOPIAHOCTSIMH, OTPUMaHe HA eKpaHi AedekTockona 3a Jonomorow Y3OP.
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JIMOBipHO, ~ BKE CKOPO  MOXeE  CTaTH

HENOTPIOHUM TPOTOKOJ PE3yIbTATIB KOHTPOIIO 3

mapamMeTpamMe  AedekTiB, IiX  XapakTepoMm i
KUTBKICTIO. AKTyaJlbHUM i HEOOXiTHUM
3aJMINAE€ThCSI  MUTAHHS  MOJAIBIIOI  0OpOOKH

OTPUMAaHUX 300pakK€Hb 3 METOK BH3HAYEHHS
pealbHUX pO3MIpiB 1 TUMYy AePeKTiB 3 METOI0
nepeadaueHHs MOXJIMBOCTI iX pocTy. Po3poOuBmu
CHeIialbHy ~ TporpaMy  aHallizy  aKyCTHYHHUX
300pakeHh OO'€KTIB AHOTO Kiacy, MOXHa Oyze
OTpHMAaTH BHCHOBOK IIPO cTaH 00'€KTa i mMpo HOro
pecypc.
BucHoBkn

Takum unHOM, nedekrtockonn Ha Y3ODP Bxe
3HAWIUIM MIMPOKE 3aCTOCYBaHHS B MPOMHUCIOBHX
yYMOBax Uil BUSIBJICHHS MicCLisl YTBOpPEHHs, GopMHU
Ta  pO3MIpiB  JeQeKTiB  TUMy  MOPYUICHHS
[IOCTHOCTI  Martepialy, B TOMY YHCIi, IpH
KOHTpoxi 3BapHuX 3'egHanb [9]. IloTenmiiiHi
MOJKJIMBOCTI BHKOpHUCTaHHs cucteM Y3DP marote
MiJCTaBy Ha JIOCHI[UKCHHS HOBHUX  METOIIB
KOHTPOJIIO (hi3MKO-MeXaHIYHUX, HacamIepes,
HaNpyXeHO-Ie(pOPMOBAHOTO CTaHy Ta 3MiHH
MIiKpPOCTPYKTYpH METaJIOKOHCTPYIIiH
JOBrOTpUBANOi  eKcIulyaraiii, Tak  3BaHOTO,
nepeaneeKTHOro cTaHy. Bu3HaueHHA BKa3aHHMX
nmapaMeTpiB 0COOIIMBO  Ba)KIIUBE TUTS
METaJIOKOHCTPYKIiH, sIKi IPOTSATOM TPUBAJIOTO Yacy
3HAXOMATHCS B  TEXHOJNOTiYHOMY mpomeci (
HACOCHO-KOMIIPECOpHI TpyOWM s BUIOOYBaHHS
BYIJICBOJIHEBOI  CyMilli, OypwibHI TpyOW JuIst
MOTJIMOJICHHsT CTOBOYpa CBEpAJIOBUHU Ta 1HIII) MiJ
yac SKOro KOHTPOJIb iX TEXHIYHOTO CTaHy €
HEMOXKIIUBHM.
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