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2. Improving piezoceramic transformers for detectors of mechanic magnitude

Pedepar:

1. O6'eKT: pouecy NepeTBOPEHHS! €JIEKTPUIHMX BEJIMYUH B MEXaHIUHI Ta MeXaHIUHMX BEJINYVH B €JIeKTPUYHI B
I'e30€JIeKTPUYHUX TpaHCcPOpMaATOpax Ta AaTUMKax Ha iX OCHOBI. MeTa:BIOCKOHAIEHHS I1'€30KepaMidyHUX
TpaHC(POPMATOPIB, IKi BUKOPUCTOBYIOTHCS 1715 CTBOPEHHS JATUYMKIiB MEXaHIUHUX BeJIMYMH. MeTOu NOCIiIPKEeHHSI:
METOIU TEOPil JIIHINHUX YOTUPBOXIIOJIOCHUKIB, METOIU TEOPII JIAHLIOTIB, METOAY E€JIEKTPOMEXaHIYHUX aHAJIOTIN Ta
MaTeMaTUYHOI CTATUCTUKY, MaTEMAaTUYHUN arapaT TeoPii aBBTOMAaTUYHOrO KEPYBaHHS, €KCIIEPUMEHTAJIbHI
IOCJIiIPKEHHS 3Pa3KiB Ta KOMIT'IOTEPHE MOJEIOBAaHHS. JJOCTOBIPHICTh OTPMMAHUX PE3YJILTATIB i BUCHOBKIB
IepeBipeHa MOPiBHSIHHAM TEOPETUYHUX [10JI0KEHD 3 EKCIIEPUMEHTAJIBHMMY JAaHVUMU Ta 3aJIEKHOCTSIMY,
BUTOTOBJISIHHSIM JIOCJIIKYBaHUX 3pa3KiB Ta ix BUNpoOyBaHHSAM. HaykoBa HOBM3HA OJjepKaHUX Pe3yJbTaTiB:
OoTpUMaJa ojanbinii pO3BUTOK T€OPisi MOHOMOPQHUX IT'€30TpaHCPOPMATOPIB, sIKi BAKOPUCTOBYIOTbCS [1J151
CTBOPEHHS JAaTYMKiB MEXaHIYHUX BEJIMUMH, 30KPEMA, NTOOYA0BaHI Ta JOCiIKEHHI OibIll TOYHI MaTeMaTUYHi MO e
IVICKOBUX IT'€30TpaHCc(OpPMaTOPiB; OTpUMara MoAaIbIINI PO3BATOK T€OPist 6iMOPQHixX 1'e30TpaHCHOPMATOPIB,

30KpeMa, aJjafiToBaHa MaTeMaTUYHa MOJieJIb I1'e30TpaHchopMaTopa Jjisl BUTMOHMX KOJIMBAaHb, & TAKOK YTOYHEHA



€JIEKTPUYHA €KBiBaJIEHTHA cxeMa 6iMOp(HOro n'e3orpaHcdopmaTopa; BIepile nodynoBaHi Ta OCHiIKEeHI MOJ eI i
CXeMi TiAKITI0YeHHS IOMEHO-TUCUTIATUBHUX T1'€30TpaHChOPMATOPIB i JATYMKIB Ha iX OCHOBI, 110 03BOJINIIO
NiABUIMTY YyTJIMBICTb i pO3MIMPUTH POOOUMI [ialla30H YaCTOT; BIEpllle 3alIPOIIOHOBAHUI Ta NOCiI>)KEHUI HOBUM
METOJ], KOHTPOJIIO i AiarHOCTUKU I1'€30TPaHC(HOPMATOPIB, KU MOJISITa€e B 30yIKEHHI II'e3TpaHC(OPMaATOPiB
€JIEKTPUYHMM CUTHAJIOM Y GOpMi MeaHAPY i fiarHOCTHULi IT'€30€IeKTPUYHUX TPAaHC(YOPMATOPIB 110 BUTJISLY
MepeXifHOI XapaKTePUCTUKU. Pe3ysbTaThl UCCIEL0BAaHUI UCIIOJB3YIOT B [IPOMBIIIJIEHHOCTH, B 4acTHOCTH, B OAO
"Vkprbe3o", HIIK "®oTonpubop”, a Takke B ydeOHOM Ipoliecce Mo fucumiuivHe "I[lpeobpas3oBaTesibHble YCTPONUCTBA

npu60poB" B YepKaCCKOM roCy1apCTBEHHOM TEXHOJIOTUYECKOM YHUBEPCUTETE.

2. The object: processes of transformation of electric sizes in mechanical and mechanical sizes in electric in
p'ezokeramic transformers and sensors on their basis.. The goal: improving piezoceramic transformers for
detectors of mechanic magnitude. Methods: methods of theory of linear quadripoles, methods of theory of chains,
method of electroanalogies, methods of mathematical statistics, mathematical vehicle of theory of automatic
control, experimental researches of standards and computer design. Authenticity of the got results and
conclusions is tested comparing of theoretical positions to experimental information and dependences, making of
the probed standards and their tests. Scientific novelty: the more detailed analysis of the theory of monomorphic
piezoceramic transformers was performed in the paper; the mathematical model of piezoceramic transformers
was adapted for oscillations; also the electric equivalent scheme of a bimorph piezoceramic transformer was
specified; the new method of control and diagnostics of piezoceramic transformers was introduced and a deep
research was made in this area, which laid in increasing the power of piezoceramic transformers by an electric
signal in the form of meander wave; also the diagnostics of piezoceramic transformers was looked from the side of
transitional characteristics. It is drawn on the results of researches in industry, in particular, of "Ukrp'ezo”,
"Fotopribor”, and also in an educational process on discipline the "Inverter devices of devices" in the Cherkasy
state technological university.
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