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Pedepar:

1. lucepraliis nmprucBsYeHa IMiIBUIEHHIO e(PeKTUBHOCTI Ta PO3MUPEHHIO TEXHOJIOTIYHNX MOKINBOCTEN T171a3MOBO]
pizku. Orsg, BifoMuUX pe3yJbTaTiB AOCIiIPKEHb [1J1a3MOTPOHIB /1151 pi3aHHsI 110Ka3aB., 110 CTPUMYIOUUM (PaKTOPOM
NiABUILEHHS iX €(PEKTUBHOCTI € HM3bKi €HepreTUYHi XapaKTepUCTUKU: pecypc po6oTH, Tennosoi KK, epexTuBHUI
KK]I HarpiBy pe4oBrHU i BUCOKi eHeproBuTpaTy. Haibinbl nepcrneKTUBHUMU IJIa3MOTPOHAMM, 110 BUPIIIYIOTh
npo6seMy epeKTUBHOCTI IIJIa3MOTPOHUX TEXHOJIOTIH Pi3KU € MJ1a3MOTPOHU 3 IOPOKHUCTUMU LAIiHIPUYHUMU
«XOJIONHUMH i rapuMMU» KaTOJaMHU, OJHAK i BOHU NOTPEOYIOTh MOJIMIIEHHS! €HePreTUUYHUX XapaKTEPUCTHK, 110
BMMAarae IpOBEJIEHHS CEPIO3HNX TEOPETUYHUX i €KCIIEPUMEHTAJIBHUX JOCiIKeHb. [To1yK HIISXiB BUPILIE€HHS
IAHWX MTpobJieM JO3BOJIMB BUSIBUTY KOHCTPYKTHBHI PillIeHHS Ta YMOBH, 110 CIIPUSIOTH MiJIBUIIEHHIO pecypcy poooTu
i ePeKTUBHOCTI MJIa3MOTPOHIB 3 TOPOSKHUCTUMU IUJIIHAPUYHUMU «XOJIOAHUMU i rapsiaMMU» KaTOAaMU, 10
[IPaLOI0Th HA KUCHEBMICHUX ra3ax, 32 paXyHOK IIPMMYCOBOTO PO3NOJily KaTOJHOI IPUB'I3KU Ayru. Lle mo3sonnio
CTBOPUTU HOBUH KJIAC IIJIA3MOTPOHIB J1s Pi3aHHS MeTasliB TOBIUHOI A0 400 MM noTykHicTIO Big 40 no 300 kBT.
[Tpu npoMy IMTOMA €pOo3ist MiTHOrO 1oJioro Katona npu ctpymi nyru 700 A cknana (107-9 - 10™-10) xr /K, o Ha



NOPSIOK HIKYE BiIOMUX JaHUX. Briepiue 118 pisaHHSI MeTasliB BeJMKOi TOBIMHY (oHaz 100 MM) po3pobiieHui
CEKIIiOHOBaHUM I1JIa3MOTPOH 3 TIOPOXKHUCTUM €JIEKTPOJOM B SIKOMY pO3TalllOBaHi TEPMOEMICiHiHI BCTaBKH (3
BoJIbdpamMy) 3axullleHi Bif eposii po6oyoro rasy (IOBiTPs1) aprOHOM HU3bKOI'O TUCKY, 11O CIIPUSIE YTBOPEHHIO
I1y3HOIO NPUB'I3KYU IyTU Ta MifABULEHHS CTPyMy Ayru noHaz 800 A. YcTaHOBIIEHO, 1[0 PO3PO6JIEHUI N7Ia3MOTPOH
3 IOPO>XKHUCTUM «XOJIOTHUM» €JIEKTPOAOM IIPU pi3aHHi MeTajly Ha 3BOPOTHOI MOJISIPHOCTI 306i7bliye pecypc poOOTH
eJIeKTpoja 6inbll HIX y [Ba pas3y, a NPOLyKTUBHICTb Ha 20-40%. 3 ypaxyBaHHSM BJIaCHUX JOCJiAHUX JAHUX i
Pe3yJbTaTiB JOCIiIKEHb HIIMX aBTOPIiB BCTAHOBJIEHO, 110 TeroBuil KK]I pizaabHOro M1a3mMOTPOHA 3aJ1€KUTh Bifl
BiZiCTaHi coma Jo MeTay, [0 po3pi3aeThbCs, OISIPHOCTI TOPiHHS, JOBXUHYU KaHaJy COIJIa i BUTPaTU
I171a3MOYTBOPIOIOYOro rady. EHeproBuTparty Ha OfMH IOTOHHUI MEeTp Pi3y [JIsl IIJIa3MOTPOHIB 3 IOPO>KHUCTUMU i
TEPMOXIMIYHMMHU €JIEKTPOJaMy IIPaKTUYHO OJIHAKOBI i 3DOCTAIOTh 3i 301/IbII€HHSIM TOBLUIMHY Pi3aHHS METaly.
Po3pob6seHa inkeHepHa MeTOAMKA PO3PaXyHKy BUCOKOPECYPCHUX IIJIa3MOTPOHIB 17151 Pi3aHHS 3 IOPOKHUCTUMU
UWJIHOPUYHUMU «XOJIONHUMM 1 rapsuuMu» €JIEKTPOJAMU, SIKi IPALIOIOTh HA KUCHEBMICHUX ra3ax. JlaHi KOHCTPyKUii
I171a3MOTPOHIB poiimy npomuciose BunpooysaHHs Ha [IpAT «CeBepegoHenpke 06’efHaHHSI A3OT» M.
Cesepogonenpk Ta TOB «bynnerans» M. KpamaTopcsk. Bonu 3acTocoByBanucs pu pisaHHi cranei (cT. 3, cT. 20,
crassb 45, 09I'2C, 17T'C) ToBmuHOoIO0 10 400 MM; BCOKoIeroBaHux crasneii (12X18H10T, 17X23H18, 20X13,
10X17H13M3T) ToBimuHOI A0 150 MM; KOJIbOPOBUX METAJIiB i CIJIaBiB (aIIoOMiHi0, Miai, 1aTyHi, 6GpOH3M) i TUTAHY
3aBToBLIKYU 100 MM; 171 pizaHHs Kpyrioro npokaty (40XH2MA) no 300 mm, 1okoBok (cTasb 45) 7o 200 MM; Tpy6
BUCOKOTO TUCKY 3 TOBIIMHOIO CTiHKM 10 40-50 mMm (cT. 12X18H10T, 12XIMO).

2. The dissertation is dedicated to upgrading the efficiency and extending the technological capabilities of plasma
arc cutting. The review of the known results of research of Plasmatrons for cutting revealed that the limiting factor
in increasing their performance capability are low energy characteristics, i.e. operational life, thermal efficiency,
effective efficiency in heating of materials and high power consumption. The most potentially productive
Plasmatrons solving the problem of plasma arc cutting technologies are those equipped with hollow “cold” and
“hot” cylindrical cathodes. Nevertheless, they also need to improve the energy characteristics, which require
significant theoretical research and experimental studies. Searching the ways to solve these problems has revealed
some design decisions and conditions, which contribute to increasing the operational life and efficiency of
Plasmatrons with hollow “cold” and “hot” cylindrical cathodes operating on oxygen-containing gases due to the
forced distribution in the cathode binding of the arc. This allowed us to create a new class of Plasmatrons for
cutting metals up to 400 mm in thickness with a capacity of 40 to 300 kW. In this case, the specific erosion of the
copper hollow cathode with an arc current of 700 A was (10™-9 - 107™-10) kg / Kl, which is substantially lower than
the known data. For the first time, a sectioned Plasmatron with a hollow electrode has been developed for cutting
metals of a large thickness (more than 100 mm), where are available the thermionic inserts (made of Tungsten),
which are protected from the erosion of the working gas (air) with low pressure argon, that contributes to the
formation of a diffuse arc binding and the increase of the arc current above 800 A. It has been established that the
developed Plasmatron with the hollow "cold" electrode during cutting the metal on the reverse polarity increases
the electrode operational life more than twice, and the productivity by 20-40%. Taking into account own research
data and results of researches of other authors it has been established that the thermal efficiency of the cutting
Plasmatron depends on the distance of the nozzle to the metal being cut, the polarity of combustion, the length of
the nozzle channel and the flow of plasma gas. Energy costs per linear meter of cutting for Plasmatrons with the
hollow and thermochemical electrodes are almost identical and go up with increasing of the metal cutting
thickness. An engineering design procedure was developed for the cutting Plasmatrons, equipped with the hollow
“cold” and “hot” cylindrical cathodes and operating on oxygen-containing gases, which have a long operational life.
The Plasmatrons of such construction type were industrially tested at PrJSC "Severodonetsk Azot Association” in
Severodonetsk and at LLC "BUDDETAL" in Kramatorsk. They were used when cutting steels (st. 3, st. 20, steel 45,
09I'2C, 17T'C) in thickness up to 400 mm; high-alloy steels (12X18H10T, 17X23H18, 20X13, 10X17H13M3T) in thickness
up to 150 mm; non-ferrous metals and alloys (Aluminum, Copper, Brass, Bronze) and Titanium in thickness up to
100 mm; for cutting round steel bar (40XH2MA) up to 300 mm thick, forgings (steel 45) up to 200 mm thick; high-
pressure pipes with wall thickness of 40-50 mm (12HI8N10T, 12XIM®).
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