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Fig. 3 Schemas of the inductive weld pool support

A large part of the research is the research of the influence of the electromagnetic support system (use of Lorentz
forces) on the process of forming the reverse part of the welded joint. The limiting factor in most welding positions for the
full melting of thick plates is the gravitational force acting on the molten material. This results in high values of hydrostatic
pressure in the molten material, which may be higher than the surface tension forces. Such an effect may provoke an
unacceptable decrease of the cross-sectional area of the weld, breakthrough, or even the loss of a liquid metal [2, 3].

Article considers the possibility of using non-contact external magnetic fields. When they applied below the weld
compound to form root of the seam and above - for electro-magnetic stirring of the molten weld bath results in positive
affect on formation of the metal seam. Investigated positive influence of vacuum or reduced atmosphere pressure in the
welding zone on the depth of melting. In this case, the overall interaction of the laser beam and the steam plume becomes
smaller, power of the laser beam increases, which increases depth of melting.

The widespread use of hybrid high-energy welding, gave impetus to the development of new mobile welding
equipment. Presented mobile device for laser welding with low pressure. Device uses a pressure of 200 mbar around zone
of interaction in the welding zone. Due to low pressure, formation of a sludge decreases, and welding depth is about 50%
higher than in case of welding under ambient pressure. That design is compact and does not depend on size of the welded
component. Only a vacuum pump and a compressed air supply are required to use the vacuum cap.
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Fig. 4. (a) Mobile vacuum device for laser welding at low pressure;
(b) Macrosegmentation of steel surface 5 mm, laser beam power 7 kW, welding speed 0,75 m / min
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INPOEKTYBAHHSA TA BUT'OTOBJIEHHS I'IMHACTUYHUX 3HAPSA /b
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Haykosuii kepiBauk: Osekcienko C.B., K.H.T., T0LeHT
YepHiciecobKull HAYIOHANbHUL MEXHOA02IYHULL YHIBepCUumem

B Ham gac 3aiiMaTicsl CIIOPTOM Ta MIKITyBaTUCS MPO CBiH (i3WYHUHA CTaH BIIIrpae IyXe BaXIIMBY POJb Y
KHUTTI KOXKHOT mroquHu. OJTHI€I0 3 IepIIOPAIHNX TPOoOIIeM Haloro OyTTs € mpobiiema 310poB’s Hanii. BUHATKOBY
ponb y ii posB's3aHHI Bimirpae Qi3sMyHEe BUXOBaHHS, SIKE BOJHOYAC € BAKIMBUM 3ac000M (QoOpMyBaHHS
0cOo0HCTOCTI.

Iligxin mo TpOeKTyBaHHS i BHPOOHWIITBA CIIOPTUBHHUX 3HAPSAAP Mae 3a0e3medyBaTH IMPaKTHUIHICTS,
HaMIHICTB, O0e3MeKy Ta KoMOPT s criopTcMena. Uepes 1e icHye 0e3mid Bapialliii CHopTHBHOTO 00JIaTHAHHS Ta
Croco0iB Horo BUKkopucTaHHs. [Ipodeciiinuii iHBeHTap MOXKHA BUKOPUCTOBYBATH SIK 1 B IOMAIIHIX YMOBaX, TaK i
B CIELIali30BaHUX TPEHAKEPHHUX 3ajax. B apceHanl cydyacHOi JIIOJMHU 3HAXOAWTHCS BEIMYE3HA KUIbKICTH
arperariB, 3aTHUX TPUBECTH 11 TIJIO B HAJISKHUH BUTIISI.

B misomy BapTO ckazatu, IO inei, 3akiajaeHi 6araTto pokiB Tomy (puc. 1), MIHNLIM B MEPBO3TAHHOMY
BUTJISAI 1 IO Cy4acHHX TpeHa)kepiB, oJHaK (opMa i 3MICT 3MIHHMJIMCS, IPHUOMY HE B TipIlry cTopoHy. Peaiii
CHOTO/IHIITHBOTO JHS MMPAKTUYHO 10 HEBITI3HAHHS 3MIHUIIM BUTJISII TPEHAKEPIB 1 B CyYaCHUX TPEHAKEPHHX 3ajax
MU 3BHKJIM OauuTH 30BCIM iHIII, BXXE TaK 3BUYHI HaM BHIH TpeHaxepiB [1].
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Puc. 1. Tpenaswcepu 3andepa [1]

TpeHaxkepy MOXKYTh BHKOHYBATHCS SIK CKJIaJaibHa KOHCTPYKLS, TaK i 3a JOIOMOIOIO 3BaproBaHHSA. Takox
MOKJIMBE TO€IHAHHS TEXHIK BHIOTOBJICHHSI KOHCTPYKI. Y OUIBIIOCTI BHIQAKIB TEXHOJOTIS BUTOTOBJICHHS
pO3IIsAAEThCs 3 OOKYy SKOHOMIYHMX Ta TEXHOJIOTIYHHX MMOKa3HHUKIB. Bcl TpeHakepu moBuHHI OyTH po3poliieHi Ta
BHUT'OTOBJICHI 32 CIIELIAJIbHAM TIPOEKTOM 3 ypaxyBaHHsSM HEOOXiJHMX CTaHIapTiB, HABAHTAXXEHb 1 yMOB €KCILTyaTallil, sKi
BOHHU OynyTh BUTpuMyBaTh. CKilalaibHi TpEeHaXKEpH JIETKO po3i0paTy Ha CKIIaI0Bl YaCTHHHM 1 MOYKHA TPaHCIIOPTYBAaTH,
HaIPHKIIaJ, TS 3Maraib a00 MOKA30BHX BUCTYIIIB TI0 32 MEXEIO CIIOPTUBHOTO KOMITIEKCY. [Ipy BUTOTOBIICHHI 3BapHHX
TPEHKEPIB 3MEHIIYETHCS KUIBKICTh TEXHOJIOTIYHHX Ollepaliid, omke 1 cobiBapTicTs BUpoOy. CKilanaibHi TpEeHOKEPH 3
eJIeMEHTaMU 3BapHHX BY3JIiB MOEIHYE B COOI IEpeBary ABOX METOIB BUTOTOBJICHHSL.

OcobnmBHii iHTEpeC, 3 TOYKHU 30py CTadLIi3aMii KOpITycCy CIIOpTCMEHa, 3aCITyTOBYIOTh PSIT TPEHAXEPIB I TIpeca;
TIOXWJIA JTaBa, TIMHACTUYHUIA POJIHK, «PIMCHKUH CTIJIEIh)» Ta IIBEICHKA CTIHKA 3 Opycamil. KOHCTPYKTHBHO TOH UM iHITIHIA
TpeHaXKep HaifyacTillle TOETHYEThCS B OIHHH, IO A€ MOMJIMBICTH BHKOPHCTOBYBATH HOTO A THUX a00 iHIIMX
KOMILJIEKCIB BIIpaB.

IMoxwuna naBka Jyist pecy — yHiBepcaslbHa JIABKa, siKa J1a€ 3MOTY BUKOPHCTOBYBATH 1i SIK [yl M’sI3IB TIpecy, Tak i
JUIS M’5131B CIIUHK. B SIKOCTI IPOTOTHITY, [71s1 BATOTOBIICHHS TIOXMJIOT JIABKH 17151 TIpecy, Oyiio obpaHa Moziens (puc. 2).

Jnst Toro, mo0 3aI0BOJBHUTH BHMOIM TEXHOJOTIYHOCTI, JIErKOCTI

BUTOTOBJICHHS Ta CKCILTyaTallil JIABKH, BPaxOBaHO JOCBi MpOBiTHUX (GipM 3

BUPOOHHILITBA OONaHAHHS Ui CIIOPTy. KOHCTPYKTHBHI pillleHHS! MPUHAHSATI 3

METOI0  3a0e3NedyeHHs  KOKYPEHTOCHIPOMOXKHOCTI  BUpOOy Ha  PHUHKY.

3anporoHOBaHO 3IHCHIOBATH BUTOTOBJICHHS KapKacy JIABKY 3 IPOQLILHUX TPYyO

3i crami BCr3cn (I'OCT 380-2005), po3mipH IOIEpEeYHOro Iepepizy SKHX

BU3HAYCHI 3 YpaxXyBaHH;IM CEpPEeAHBOCTATUCTIIHIX MTAPAMETPIB PO3MIpIB Ta Mach

JIFOZICBKOTO OpraHi3My B IporpamMaoMy Komrnrekci SolidWorks. 3MeHIieHHs Mach

Puc. 2. Jlaska ons npecy JOCSITHYTO 32 PaxyHOK BIOCKOHJICHHS] KOHCTPYKTHBHUX (DOPM Ta BHKOPHCTAHHS

OUTBII TOYHOrO OOJNIKY AIFOYMX HAIPYKEHb, 10 J03BOJISIE 3MEHILIUTH TOBLINHY

CTIHKH TPYOH 10 2 MM. Y SIKOCTI JIOIATKOBUX €JIEMEHTIB OCHAIIIEHHS JIABKH JUTs (DiKcallii Hir 3aIPOINIOHOBAHO BUKOPHUCTATH

BQJIMKH, BUTOTOBJICHI y IUMIHAPUYHUX ()OpMax 3 BHKOPHCTAHHSM MOHTXKHOI ITHM, IIO TPUCKOPIOE MpoIec iX

BUroTOBJICHHsI. OTKe, TIOEAHAHHS TIPH BUTOTOBJICHHI CKIIANAIBHUX TPCHAKEPIB 3 SJIEMEHTAMHU 3BAPHHK BY3JIIB JOCSTAE

BEJIMKOI IepeBark Ta MaJluxX eKOHOMIYHHX 3aTpar, L0 JIa€ 3HAYHy KOPHCTb, SIK JUIsl TPAHCIIOPTYBAHHS TaK 1 yCTAHOBLI
CIIOPTHUBHUX 3HAPS/Ib HA BYJIMLIL 1 y IPUMILIICHHSIX.

Cnucoxk BUKOPUCTAHUX JIAKepes
1. Nakachka.org.ua [Enexrponnuii pecypc]. — 2019. — Pexxum noctymy: https://nakachka.org.ua/yaki-buvayut-trenazhery/

YK 621.791
3BAPIOBAHHS JIETAJIEM 3 YABYHY

®egopuenko O.B., crya. rp. M3Bn-181
Hayxoswuii kepiBauk: Ilpudursko 1.O., K.T.H., TOIEHT
Yepuiziecokuil HAYiOHATLHUL MEXHONO2IYHUL YHIBepCUmem

3 4yaByHy pi3HMX MapOK BHUTOTOBJIIIOTHCS OJIOKM IWNNIHIPIB, TTAIIMBOIPOBOM CHUCTEMH XXUBIICHHS, KapTepu
KOpOOOK nepeiay, KOpITyCH HacOCiB, KPOHIITEHHH 1 1HIII eTasti. 3BaproBaHHSM 1 HAIUTABJIEHHSIM B JIETAJISAX L€l rpymu
YCYBaIOTh TaKi JeeKTH K TpinwHu, 0010M, TipoOoian. TpyaHICT BiTHOBICHHS AeTaiel 3 YaByHy 00yMOBIICHA HOTO
BUOLTIOBaHHSIM IIPH HATPIBI 1 BUAKOMY OXOJIOKYBaHHI, TOSIBOIO TIOP 1 TPIIIMH, TOTaHOKO 3BapHOIO 34aTHICTIO [1].

JIo TeXHOJNOTIYHMX 3aXO0[iB, HAIPABJIECHHUX MPOTH TIOSBU TPIIIMH, MOYKHA BiJHECTH TaKi: MpaBWIGHUN BHOIp
CrIocoO0y 3BaprOBaHHS; IOTIEPEIKEHHS [IeperpiBy 30HN 3BAPIOBAHHS; 3HIKEHHS BHYTPIIIHBOI HAIIPYTH B MeTalIl eTai
32 paxyHOK 3MEHILIEeHHs O0'€My HAaIUIaBIEHOTO MeTally, BHOIp TEMIIEpaTypHHUX PpEXKHUMIB 3BApIOBaHHS 1
OXOJIOZKYBaHHS; NIPOKOBYBaHHS IIBIB B rapsdOMy CTaHi. 3BapIOBaHHS JieTallell 3 YaByHY MOXKe IPOBOAUTHCS 0e3
HigirpiBy, 3 MiCIEBHM 1 13 3arayibHuM migirpisom. OnTuManbHa TeMmIieparypa MONepeIHbOro MifirpiBy jaeranei
3HaxomuThesl B Mexax 600-650°C. Harpiaunst uie 750°C npu3BOAWTH 10 HEOOOPOTHOTO 3POCTaHHS KPUCTAJIB
yaByHy. [Ipr Hu3bkHX Temneparypax (MeHie 400°C) BinOyBa€eTbCst HIBUIIKE OXOJIOPKYBaHHS METAY I1IBA.

Jlnst BiZHOBJIEHHS JieTalleil 3 4aByHY BHKOPHCTOBYETHCSI I'a30BE 1 €JIEKTPOIYIOBE 3BapIOBAaHHS IUIABKUM 1
HETUTaBKUM €JIEKTPOJOM. SIKICTh 3BapiOBaHHS PETIAMEHTYEThCS TOKA3HUKAMH MIIHOCTI 1 IUTBHOCTI (TepMETHYHOCTI)
3BapHUX 3’€qHaHb [2]. ['a30Be 3BaproBaHHs JAeTaliel 3 YaByHY IPOBOJUTHCSA ALETWICHOKMCHEBUM IOIYM’SIM 3
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