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Pedepar:

1. Inceprauis npucBg4YeHa JOCTiIPKEHHIO OCOOJIMBOCTEN MPOLECIB M71a3MO-1yTOBOTO 3BAPIOBAHHSI Pi3HOMOISIPHUM
acumeTpudyHuM ctpymom (T1713) anmomiHieBux ciiaBiB. BcTaHOBIIEHO, 110 KpiM OCHOBHUX I1apaMeTpiB, XapaKTepHUX
171 3BapPIOBAHHA MTOCTIMHUM CTPYMOM, TaKMX SIK CUJla 3BapIOBAJIbHOTO CTPYMY, LIBUKICTh 3BAPIOBAHHS Ta BUTPATU
IJIa3MOYTBOPIOIOYOTO Ta3y, Npy IJ1a3MO-AyrOBOMY 3BapIOBaHHI Pi3HONOJISIPHUM CTPYMOM JIOJATKOBUMU 3ac06aMu
301/IbIIE€HHS IJIMOVHY NPOIJIABJIEHHS € YaCTOTa Pi3HOMOJISIPHOTO CTPYMy Ta 6aslaHC AyTU (TPUBAICTh IPOTiKAHHS
CTPYMy IIpU NPSIMill TOJIIpHOCTI). 36i7IbIIE€HHS YaCTOTU Pi3HOIOSIpHOrO cTpyMmy 3 50 1o 200 I'y, mo3Boisie

301/IBIINTY I[JIMOUHY MTPOIJIABJIEHHS WBIB y 2 -2,5 pasu. I1IBu anoMiHiii- iTieBUX CIyIaBiB, OTpUMaHi Maa3Mo-



IyrOBUM 3BapIOBAHHSM Pi3HONOJISIPHUM CTPYMOM MaloTh, Ha 30% BUILi MOKa3HUKU MILIHOCTI Ta y1apHOi B'SI3KOCTI
IIpY MO3aL€HTPOBOMY PO3TATYBaHHi y INOPIBHSHHI 3i IBAaMU, OTPUMAaHUMU 3BUYaTHUM aprOHOLYTOBAM
3BApPIOBAHHSIM HEIJIaBKUM €JIEKTPOAOM. PO3p0o6sieHO 3ax01 60POTHOM 3 Ta30BOI0 IIOPUCTICTIO ITPU 3BapIOBAaHHI
JIOMIiHI-JITiEBUX CIUIABIB 32 PaXyHOK 3MiHM TUCKY Ha PifKUI MeTaJl BHACILOK MOAYJIALil 3BapIOBAJIbHOTO CTPYMY
a0 iMITyJIbCHOTO MOJIABAaHHS TJ1a3MOYTBOPIOIOYOTrO razy. BcTaHOB/IEHO, 0 6iyblll €(PEKTUBHUM, TIOPiBHSHO 3
MOZYJISILIEI0 CTPYMY, € iMITyJIbCHE MTOaBaHHS (3 4acTOTOI0 4-6 I'l) 171a3MOYTBOPIOIOYOTrO rasy i3 CIiBBiIHOIEHHSIM
MaKCHMMaJIbHUAX BUTPAT A0 MiHimanbHux 10:1 npu piBHI MiHiManbHUX BUTpaT nopsaxy 0,1 1/xB. IIpu ubomy 3i
30iIbLIIEHHSM MIBUAKOCTI 3BapioBaHHS 10 200 ¢M/XB He CIIOCTEPIraeThCs NnoripmeHHs GOpMYyBaHHS IOBEPXHI MIBA,
gKe NMpUTaMaHHE 3BAPIOBAaHHIO 3 MOAYJIALIEI0 CTPYyMY. BU3HaY€HO BIJIMB MIBUIKOCTI HA TOKA3HUKU MIIJHOCTI
3BApHUX 3'€/THaHb AJIIOMiHIEBUX CIIJIaBiB 3 Pi3HUM XiMiYHUM CKJIAJIOM. BusiBleHO eeKT «IiKOBOi» MIBUIKOCTI
3BapIOBAHHS — 3POCTAHHS [IOKA3HUKIB MilIHOCTi 3 pOCTOM IIBUKOCTi 3BaPIOBAHHS [0 [1€BHOI BEJIMYMHY IIBUIKOCTI
3BaproBaHHi. [Ticist HOCATHEHHS «I1IKOBOI» MIBUIKOCTI CIIOCTEPIraeThCsl 3HKEHHS [TOKAa3HUKIB MILIHOCTI. Jl1s1
TEepMiYHO 3MIlJHIOBAaHUX CILJIaBiB TOBIIUHOW 2,0 MM 1151 BeJIMUMHA 3HAaXOAUTHCS B fianasoHi Bix 120 o 200 cm/xB.
[Ipy IbOMY 3MEHIIEHHS KiJIbKOCTi MiJli B OCHOBHOMY METaJli 36i/IblIy€e 3Ha4YEHHS «I1iIKOBOi» IBUIKOCTi 3BaPIOBAHHSL.
3anponoHOBaHO KOMOIHOBaHE BUKOPUCTAHHS IJIa3MO-AyTOBOTO 3BAPIOBAHHS Ta 3BAPIOBAHHS IJIABKUM €JIEKTPOAOM
IIJIsT 3BAPIOBAHHS AJIIOMiHIEBUX CIJIaBiB TOBIIMHOIO 110 16 MM 32 OJIMH MPOXiJl 3 pO3POOKOI0 Kpaiiok. BUKOHaHO
IIPOMUCJIOBE BIIPOBA/IKEHHSI pe3yJIbTaTiB poOOTU NpU BUrOTOBJIEHHI [1]]3 esleMeHTiB es1IeKTpUYHOi apMaTypy Ha
[TAT «Motop-Ciu» (YkpaiHa), a TakoxX y cepiiHoMy Bupo6oHunTBi B TOB «HBLI «ITJIASEP» (YKpaina) o61afHaHHS
1151 Py4HOT0, aBTOMaTU4YHOr0 (PO60TU30BAHOr0) [171a3MO-/1yTOBOTO 3BapPIOBAHHS, i3 SIKUX [jBa KOMILJIEKCU B JAHUI
Yyac eKCIIyaTyIoTbCS Ha MiJNpUueMCTBax Ta opraHisdanisx KHP. Kio4oBi cioBa: y1a3aMo-1yrose 3BapOBaHHS

ACUMETPUYHUM Pi3HOIOJIIPHUM

2. The thesis is devoted to research features of processes of plasma - arc welding by multipolar asymmetrical
current (PAW) of aluminum alloys. It is established that in addition to the basic parameters that are typical for DC
welding, such as welding current, welding speed and plasma gas flow, in plasma-arc welding with multipolar
current, additional means of increasing the penetration depth are the frequency of multipolar current and arc
balance (flow duration of direct polarity). Increasing of the frequency of multipolar current from 50 to 200 Hz
allows to increase the penetration depth of the welds in 2 -2.5 times. Welds of aluminum-lithium alloys obtained
by plasma arc welding with multipolar current have 30% higher strength and toughness in eccentric tensile
compared to the welds obtained by conventional tungsten inert gas welding. Measures to eliminate gas porosity in
the welding of aluminum-lithium alloys were developed by changing the pressure on the liquid metal due to
modulation of the welding current or pulsing supply of plasma gas have been developed. It was found that pulse
supply (with a frequency of 4-6 Hz) of plasma gas with a ratio of maximum flow to minimum 10: 1 at a level of
minimum flow of the order of 0.11 / min is more efficient than current modulation. In this case, with the increase
of welding speed up to 200 cm / min, there is no deterioration in the formation of the weld surface, which is
inherent in welds with current modulation. The influence of welding speed on the strength of welded joints of
aluminum alloys with different chemical composition is determined. The effect of "peak” welding speed is revealed,
consist in the increasing of strength indexes with increasing welding speed to a certain value. After reaching the
"peak” speed, there is a decrease in strength. For heatstrengthened alloys with a thickness of 2.0 mm, this value is
in the range from 120 to 200 cm / min. The decrease in the amount of copper in the main metal increases the
value of the "peak" welding speed. The combined usage of plasma arc welding and gas metal arc welding for joining
aluminum alloys up to 16 mm of thickness at one pass with the treatment of edges is proposed. The industrial
implementation of the results of work in the manufacture of plasma arc welding of elements of electrical fittings at
PJSC "Motor- Sich" (Ukraine), as well as in serial production in LLC "RPS "PLAZER" (Ukraine) equipment for manual,
automatic (robotic) plasma arc welding, including two complexes which are currently operated by enterprises and
organizations of the PRC.
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