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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

HaykoBo-TexHiuHi 3acaji CTBOPEHHS [IPUJIaJiiB KOHTAKTHOT'O 3BaplOBaHHS 6i0JIONYHUX TKAaHUH iMIIyJbCcaMU

IIOCTITHOTO CTPYMY

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Scientific and technical principles of creation of devices for electric welding of biological tissues with direct
current pulses

Pedepat yKpaiHCBKOIO:

B pesyznbTaTi BUKOHaHHSI HAYKOBO-AOCIiIHOI pOGOTH PO3B'SI3aHO aKTyaJIbHY 3a/1a4y PO3BUTKY IIPUHLMIIIB [100Y0BU
HOBUX IIPUJIaZIiB 1J1s1 3BAPIOBAHHS M'SIKAX 0i0JIOTYHMX TKAHMH. BaromicTb JaHoi 3afadi 00yMOBJIEHA BaXKJ/IUBICTIO
CaMoi rajysi 3aCTOCyBaHHS, SKOIO € Xipyprisl M'SKMX TKaHUH, OCKiJIbKU XapaKT€PUCTUKU OOJIaIHAHHS B LILOMY
BUIIAJIKy BU3HAYAIOTh YCIIIMIHICTh IIPOBEAEHHS XipypridyHuxX ornepalii, 1o 6e3rnocepeHbo BIUIMBAE Ha 300POB’S
snoguHA. OKpiM TOro, PO3BMHEHO IIPUHLMIIY I06Y0BU [1€PETBOPIOBAYIB €JIeKTPUYHOI €Heprii 1711 KOHTAaKTHOTO
3BapIOBAHHS B YACTHHI 320€3I1€4€HHS] BUCOKUX [T0KA3HUKIB €Heproe(pEeKTUBHOCTI Ta TOYHOCTI (POpMYyBaHHS
3BapIOBaJIbHOrO CTPyMy. Po3po6yieHO pekoMeHzaliii moa0 Bu6opy peskumiB po60TH IPUIaZLiB KOHTAKTHOTO
3BapIOBaHHS M'SIKUX 6i0JIOT{YHUX TKAHUH B 3aJIEXKHOCTI BiJi KOHKPETHUX YMOB 3BapIOBaHHS Ta MEAUKO-TEXHIUHI
BMMOTHU JI0 TaKOro 06s1aiHaHHs. BCTaHOBIEHO 3aKOHOMIPHOCTI pO3INOJily CTPyMy B MEIUYHUX iHCTPYMEHTAX 17151
pearnisanii 3BaproBaHHs 6i0JI0TYHUX TKAHMH Ta PO3POOJIEHO iX HOBi KOHCTPYKIii. 3alIpOIIOHOBAHO HOBI Ta
BI,OCKOHAJIEHI METOM Ta aJIFOPUTMU KEPYBAaHHS [J11 IPUJIAJIiB KOHTAKTHOTO 3BapIOBaHHS M'IKUX 06i0JI0TTYHUX
TKaHUH, SIKi 320€e311e4yI0Th BUCOKY TOUHICTb (POPMYBaHHSI 3BAPIOBAJIbHUX IMITYJIbCIB i 6a3yI0TbCSI HA BUKOPUCTAHHI
KiJIbKOX KaHaJIiB PETYJIIOBAHH 3a HalbiIbll iCTOTHMMU IIapaMeTpaMu, SIK, HalIpUKJIA, 3MiHa €JIEKTPUYHOTO OMOpY i
reoMeTpii 3BaproBaHUX 6i0IOTIYHNUX TKAHUH, TIOTY)XKHICTb 3BaPIOBAJILHOTO CTPYMY B KOHTAKTi Ta iHIIi.
3anponoHoBaHo e(eKTHUBHI Ta 'HY4Ki MOIYJIbHI CXeMHI TOIOJIOri AJ151 T0O6YyA0BY OCHOBHUX BY3J1iB 3BapIOBAJIbHUX
NpUJIaMiB Ta iX MaTeMaTU4Hi Mmogesi. JJoCiIKeHO eJIEKTPOMAarHiTHI ITPOLECH Ta BUSHAYEHO YMOBHU CTiMKOCTI
[IEPETBOPIOBAYIB, a TAKOX pallioHaJbHI NapaMmeTpu 114 ii 3a6e3nedenHs. OTpUMaHi HOBi HAYKOBO OOI'PYHTOBaHi
PEe3yJIbTaTU B CYKYIIHOCTI € CyTTEBAMM [IJIs1 PO3BUTKY IKEPEJI JKUBJIEHHS I 3BapPIOBAHHS BiIIIOBiAIbHOTO
IIpu3HayYeHHs. Pe3yabTaTy HayKOBO-JOCJIiIHOI pOOOTH BUKOPUCTOBYIOTbHCSI B HAaBYaJIbLHOMY ITpolieci kadeapu

€JIEKTPOHHUX [IPUCTPOIB Ta cucTeM i Kadpenpu 6iomennydHoi iHxeHepii KI1I im. Iropst Cikopcbkoro.

Pedepar aHIJIiHCBKOIO:

As a result of research work the actual problem of the development of principles of construction of new devices
for welding of soft biological tissue is solved. The importance of this task is due to the importance of the field of
application, which is soft tissue surgery, because the characteristics of the equipment in this case determine the
success of surgical operations, which directly affects human health. In addition, the principles of construction of
electric energy converters for butt welding in terms of ensuring high energy efficiency and accuracy of welding
current generation have been developed. Recommendations for the choice of modes of contact welding of soft
biological tissues depending on the specific welding conditions and medical and technical requirements for such
equipment have been developed. Regularities of current distribution in medical instruments for welding of
biological tissues are established, and their new constructions are developed. New and improved control methods
and algorithms for contact welding of soft biological tissues are proposed, which provide high accuracy of welding
pulse formation and are based on the use of several control channels for the most important parameters, such as
changing electrical resistance and geometry of welded biological tissues, power of welding current in contact and
others. Efficient and flexible modular circuit topologies for construction of basic units of welding devices and their
mathematical models are offered. Electromagnetic processes are studied and conditions of stability of converters,
and also rational parameters for its maintenance, are defined. The obtained new scientifically substantiated results



together are essential for the development of power supplies for responsible welding. The results of research work
are used in the educational process of the Department of Electronic Devices and Systems and the Department of
Biomedical Engineering of Igor Sikorsky Kyiv Polytechnic Institute.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zsa HTII ykpaiHCBKOIO: HaykoBo-TexHi4Hi 3aCaziy CTBOPEHHS IIPUJIA/LiB KOHTAKTHOTO 3BapIOBAHHS

6i0JIOTIYHMX TKAHUH iMITyJIbCAMU MOCTITHOTO CTPYMY

Hazpa HTII anrJi#icbKo¥0: Scientific and technical principles of creation of devices for electric welding of

biological tissues with direct current pulses

HTII, sixy nepen6a4asiocsi CTBOPUTH:

IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:

OTpuMmaHi pe3yJIbTaTH: MeTtoay, Teopii

I‘a.nysb 3aCTOCYBaHHSI: n1puaflo0yayBaHHs, €JIEKTPOTEXHIKa, €JIEKTPOHIKa, MeMYHa IIPOMUCIIOBICTh
PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Onuc HTII: Pospo6ieno pekomenatii 11010 BUGOPY PEXUMIB pOGOTH NPUIA/AB KOHTAKTHOTO 3BAPIOBAHHS
M’KMX 6i0JIONYHMX TKaHUH B 3aJI€XKHOCTI Bif KOHKPETHUX YMOB 3BapPIOBAaHHS Ta MEJMKO-TEXHIYHi BUMOTU JI0
TaKOro 06s1alHaHHS. BCTaHOBIEHO 3aKOHOMIPHOCTI PO3NOAiNy CTPyMy B MEAUYHUX IHCTPYMEHTAX [1Jisl peasidalii
3BapIOBaHHS 6i0JIOTTYHMX TKAHUH Ta pO3pO06JIEHO iX HOBiI KOHCTPYKLii. 3alIPOIIOHOBAHO HOBI Ta BILOCKOHAJIEHi
METOJIY Ta aJIFOPUTMU KEPYBaHHS IJ1s1 IPUJIaJiB KOHTAKTHOTO 3BapIOBAHHS M'SIKUX 010JIOTiYHMX TKaHWH, SIKi
326€31e4yIoTh BUCOKY TOYHICTb (POpMYBaHHS 3BAPIOBAJIbHUX IMITYJIbCIB i 6a3yI0ThCSI HA BUKOPUCTaHHI KiJIbKOX
KaHaJIiB PeryJIl0BaHHS 3a HANOiIbIl iCTOTHUMHU [1IapaMeTPaMH, SIK, HAIIPUKJIaZ, 3MiHa €JIEKTPUYHOTO OIOPY i
reoMeTpii 3BaploBaHUX 6i0JIOTIYHUX TKAHUH, IOTY>KHICTh 3BapIOBaJIbHOTO CTPYMY B KOHTAaKTi Ta iHIII.
3anponoHoBaHo e(pEKTUBHI Ta FTHY4Ki MOAYJIbHI CXEMHI TOIOJIOTI AJ151 NOOYA0BY OCHOBHUX BY3J1iB 3BapIOBAJIbBHUX
NpuiaziB Ta ix MaTeMaTU4YHI Mogeri. JOCIiIKEHO eJIEKTPOMATrHITHI IIPOL,ECH Ta BU3HAYEHO YMOBHU CTIMKOCTI
[IepeTBOPIOBAYiB, a TAKOX pallioHabHI NapaMmeTpu 114 ii 3ab6esneyeHHs. BpoBas)keHHs pe3yJbTaTiB poOOTH Halae
MOXJIMBICTb JOCSAITY 3HAUYE€HHS KoeillieHTy MOTY>KHOCTI BiAIIOBIIHUX JKepeJl XUBJIEHHS IPUaLiB [J1sl

3BapioBaHHs 6inbi HixX 0,98, orpumaru KK He HDK4Ye 87 %, 3HU3UTHU My IbCALlil0 BUXIZHOTO CTPYMY 10 5 %.
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