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1. 3 METOIO0 CTBOPEHHS HOBUX TEXHOJIOTIYHUX IIPOLIECIB OJI€P>KaHHS CKIaJHUX TOHKOCTIHHVX BUJIMBKIB 3 MarHi€eBUX
CIJIaBiB 3 Fa30BMM 3aXHUCTOM PO3ILJIABY B MJIABUJIbHUX Ta PO3JIaTKOBUX arperarax KOMILJIEKCY JIUTTS il TACKOM
OyJi1 BCTAHOBJIEHI 3aKOHOMIPHOCTI, M€XaHi3MU Ta [100y[10BaHi CUCTEMU PiBHSHb perpecii BIIJIMBY OCHOBHUX
TEXHOJIOTIYHUX (PAKTOPiB HA YMOBHU 3aXMCTY [IOBEPXHI PO3IIJIAaBYy MATHiIO 3 [IOCIiAYIOUAM iX BUKOPUCTAHHSIM [1JIs1
PO3POOKM TEXHOJIOTIYHUX MTPOLIECIB, Ta MOJepHi3alii 061ajHaHHS i aBTOMAaTHU30BaHUX CUCTEM YIPABIIiHHS
KOMILJIEKCIB JIUTTS Mif TUCKOM. Briepie po3po6s1eH0 METOAUKY [1J1s1 JOCIiIKeHb IIOBEPXHEBOI'O HATATY PO3ILJIaBiB
MarHilo 6e3rnocepeHb0 Y IPOMUCIOBUX METATIOEMHUX IIJIaBUJIbHUX Ta PO3[ATKOBUX arperarax 3 ra30BUM 3aXUCTOM
PO3IJIaBy MarHilo, BU3BHa4Y€HO OCHOBHI (DAaKTOPH BILJIMBY Ha [IOBEPXHEBUI HATAT. BCTaHOBJIEHI 3aKOHOMIPHOCTI
OZlep>KaHHS MarHi€eBUX CIJIaBiB 3 BUKOPUCTAHHIM iMITyJIbCHOI IIO/Ia4i ra30BOi CyMillli 17151 3aXUCTy MarHi€BOro
PO3IINIaBy, [ie B SIKOCTi (pakTopiB 6yu ob6paHi — Temneparypa T1i noBepxHeBUI HATAT CIIJIABY O, BMICT CipuMCTOro
anrigpuny SO2 i rekcodropuny cipku SF6, a B IKOCTI BiITyKy — 4acC iCHyBaHHSI 3aXMCHOI IIJIiBKY (H0 3arOpsiHHS),
[IPOBEIEHNI aHAIITUYHO-PETPECUBHUM aHAaJIi3 OfepKaHUX PE3YJbTATIB i IPU LIbOMY BU3HAYEHO, 1110 HA 3pOCTaHHS
Me>Xi py¥HyBaHHSI 3aXMCHOI IJIIBKU 7151 MarHieBUx cIuiaBiB Y icToTHo BiuBae BMmict SO2 (0,2-0,8 %), To6TO npu
3pocTtaHHi BMicTy SO2 3HaueHHs Y 06epHEHO NponopLiitHo cragae 3 420 1o 140 ¢, To6TO 3MEHIIYyeTbCsl BTPUUI,
BCTAHOBJIEHO TAKOXX ONTHUMAJIbHi apaMeTpU Ha3BaHUX OCHOBHHUX (DAKTOPIB BIIMBY HA iMITyJIbCHY OOPOOKY
PO3IIJIaBy MarHio, siki 3HaXonsAThCs 1711 3HayeHb BMicTy SO2 1 SF6,% , Tiio B mexxax 660-700 i 520-550 gin/m, 3,0-
4,010-3 M3 /kr ta 0,002-0,004 M3 /KT, a L€ fae 3MOry JOCSITU NiABUILIEHHS IOPOTY iCHYBaHHSI IJIiBKYA HA TIOBEPXHi
MarHieBOro po3IiaBy B Mexax 560-620 c. BomHouac BCTaHOBJIEHO, 110 BUTPATHU CKJIAI0OBUX 3aXMCHOI cyMilli, a came
SO2 i SF6, mpu ix imnysibcHil nogayi B 12 Ta 19 pasiB HMK4a y NOPIBHSIHHI 3 TEXHOJIOTi€I0 6e3MepepBHOI MoAavi [ux
3aXMCHUX rasiB y armocdepy MaBuibHOro arperaty. CTBOpeHa aBTOMaTU30BaHa CUCTEMa KOHTPOJIIO Ta KEPyBaHHS
TEXHOJIOTIYHUM IIPOLIECOM [a30BOr0 3aXMCTy PO3IJIaBy MarHilo B IJIaBUJIBHUX i PO3ATKOBUX arperarax KOMILJIEKCIiB
JIATTS Mifl TUCKOM 3 BUKOPUCTAHHSIM MEXaHi3My Ta pErpeCUBHUX MOJIEJIEN BIVIMBY OCHOBHUX TEXHOJIOTIYHUX
NapameTpiB, BKIIOYAI0UN: IOBEPXHEBUI HATAT i TEMIIEPATypPy PO3IJIaBy MArHilo, CKJIay CyMillli 3aXMCHUX rasiB Ha
TE€PMiH iCHYBaHH$ 3aXUCHOI IUIiBKM Ha [IOBEPXHI MarHi€eBOro po3IjlaBy y MJIABUJIbHOMY Y1 PO3JaTKOBOMY arperari
JATTA Mif TUCKOM [IpoBeneHo aHasli3 eKCITyaTaliHol HaliiHOCTI CTBOPEHOI CUCTEMY KOHTPOJIIO Ta KEPYBAaHHS
TEXHOJIOTIYHUM MIPOLIECOM ra30BOr0 3aXMCTy PO3IIJIABYy MArHilo B IVIABUIBHUX i PO3LATKOBUX arperarax KOMILJIEKCIiB
JIUTTS TiJ, TUCKOM 32 BUBHAUYEHVMMU XapaKTE€PHUM O3HAaKaMU HAJliMHOCTI: TapaMeTp IOTOKY BiIMOB; CEPEIIHiN 4ac
BiJHOBJIEHHS; KO€illieHT TEXHIYHOrO BUKOPUCTAHHS; 3arajlbHUM Koe(illieHTOM BUKOPUCTaHHS 3 CTaTUCTUYHOIO
006po6Ko10 iHpopMaliii, ika 6ys1a OTpUMaHa B pe3yJbTaTi BOPIUHOI eKCITyaTallii CTBOPeHOi CUCTEMU KePYBaHHS
IIpoLlecaMy JIMTTSI MarHi€BUX CIVIABIB 3 FA30BUM 3aXMCTOM po3IiaBy. O6pobKa OTPUMAaHOI CTaTUCTUIHO]
iHdopmarii mo3BoIMIIAa BUBHAUMUTY [TapaMeTPHU eKCIUlyaTaliiiHoi HaZiitHOCTi po6040i cuCcTeMU: Ij1sl CUCTEMU B
ninomy 334 ropg, A1l CUCTEMHU, 1O MifjIArae peMoHTY - 295 rof, [jisl CUCTEMHU, 1[0 He PEMOHTYyeTbcs 379 rof, a
iHTEHCUBHICTb BiIMOB 117151 CUCTEMHU B LIiJIOMY He nepesuly 3HaueHHs 3°10-4 1/rox. IIpoBeieHO NprUCKOpeHi
BUIIPOOYBaHHS CUCTEMMU IMITYJIbCHOI I10Jla4i ra30BOr0 3aXUCTY, SKi llepedadaioTb OJHOYACHI BUTIPOOYBaHHS
iMITyJIbCHOI 10J]a4i 3aXMCHUX Ia3iB 3 BilOMUMMU €KCILTyaTaliiHUMU [TI0Ka3HUKaMU HaZlilHOCTi 6a30B0i cUCTEMU
3aXUCTYy Mif (PII0COM IIPU LbOMY BCTAHOBJIEHO, 1[0 iIHTEHCUBHICTb Bi]MOB JIJI1 CUCTEMH 3aXUCTY IIOBEPXHi PO3ILJIaBy
MarHio He nepesuinye 3HaueHHs 30°10-4 1/rox, a aHANOTIYHMI IOKA3HUK [IJI51 CUCTEM 3aXUCTy PO3ILJIaBy MarHio
nig parocom cranosutsb 39¢10-4 1/ron, TOOTO IHTEHCHBHICTD BiIMOB IIPY BUKOPUCTaHHI 6a30Boro metony Ha 30%
BYIIA HDK [IPY METOZ] 3aXMCTY PiIKOrO MarHilo y ra30BOMY 3aXMCHOMY cepenoBulli. Po3po6JieHi TeXHOJIOTiuHi
IpoLeCH IJIaBJIEHHS MarHieBUX CIUIABIB B 3aXMCHill ra3oBiil aTMocdepi 3 6€31epepBHOI0 YU iIMITYJIbCHOIO iX
NoJAY€el0 B IUIABUJIBHUI YU PO3LATKOBUN arperar, a TakoXX aBTOMaTU30BaHA CUCTeMa KOHTPOJIIO Ta KEPYBaHHS
TEXHOJIOTIYHUM IIPOLIECOM [a30BOr0 3aXMCTy PO3IJIaBy MarHilo B IJIaBUJIbHUX i PO3LATKOBUX arperarax KOMILJIEKCIiB
JIUTTS IiJl TUCKOM 3 OLIIHKOIO IX HaIiTHOCTI IIPU JOBrOTPUBAJIIN €KCILIyaTallii B IPOMMUCJIOBUX YMOBAX B CEPITHOMY
Ta MAaCOBOMY BMPOOHUILITBI BUJIMBKIB 3 MarHieBUx CILIaBiB. [IJ1s peasizaLii CTBOPEHUX TEXHOJIOTIN 3aXUCTY PO3ILJIaBy
MarHio 6yJ10 LOONpalpOBaHO 06JIafHAHHS i aBTOMAaTU30BaHi CUCTEMU YIIPaBJliHHS KOMILJIEKCY JIUTTS Iif] TUCKOM 3
6e3repepBHUM Ta iMITyJIbCHUM IIPOL€COM ra30BOTr0 3aXMCTy PO3IJIaBY MarHi€BUX CIJIABIB, a TAKOX JJIs1 peasisalii

TEXHOJIOTIYHOTO MPOLIECY JINTTS MarHi€eBUX CIJIABiB y BAKyyMOBaHi mpec-(popmHu.



2. To create new technological processes for obtaining complex thin-walled magnesium alloy spills with gas
protection of the melt in the melting and distributing units of the injection molding complex, regularities,
mechanisms and systems of regression equations of the influence of the main technological factors on the
conditions of protection of the magnesium melt surface were established. for the development of technological
processes, and the modernization of equipment and automated control systems of injection molding complexes.
For the first time, a technique was developed to investigate the surface tension of magnesium melts directly in
industrial metal-melting and dispensing units with gas protection of magnesium melt, and the main factors of
influence on surface tension were determined. The regularities of obtaining magnesium alloys using the pulse
supply of a gas mixture to protect the magnesium melt, where the factors were chosen as temperature T1 and alloy
surface tension n, the sulfuric anhydride content SO2 and sulfur hexofluoride SF6, and as a response - the life of the
protective film (before ignition), an analytical and regression analysis of the results obtained, and it was
determined that the increase of the limit of destruction of the protective film for magnesium alloys Y is
significantly affected by the content SO2 (0,2-0,8%), that is, when the SO2 content increases, the value of Y
inversely decreases from 420 to 140 s, ie it decreases threefold, and the optimal parameters of the named main
factors of influence on the pulse processing of the magnesium melt are found, which are for the values of SO2 and
SF6 content, %, Ti and o within 660-700 and 520-550 din/m, 3,0-4,0°10-3 m3 /kg and 0,002-0,004 m3 /kg, which
allows to increase the threshold of the film on the surface of the magnesium melt within 560-620 sec. At the same
time, it was found that the costs of the components of the protective mixture, namely SO2 and SF6, at their
impulse flow 12 and 19 times lower compared to the technology of continuous supply of these protective gases into
the atmosphere of the melting unit. An automated system for controlling and controlling the technological process
of gas protection of magnesium melt in melting and distribution units of injection molding complexes was created
using the mechanism and regressive models of the influence of the basic technological parameters, including
surface tension and temperature of magnesium melt, the composition of the mixture of protective gases for the
lifetime of on the surface of a magnesium melt in a melting or dispensing unit of injection molding. The operational
reliability of the created system of control and control of the technological process of gas protection of
magnesium melt in the melting and distribution units of injection molding complexes according to certain
characteristic features of reliability is carried out: parameter of the flow of failures; average recovery time;
coefficient of technical use; the total utilization rate for the statistical processing of information obtained as a
result of two years of operation of the created control system for the casting processes of magnesium alloys with
gas melt protection. The processing of the obtained statistical information allowed us to determine the parameters
of operational reliability of the working system: for the system as a whole 334 h, for the system to be repaired - 295
h, for the system which is not repaired 379 h, and the failure rate for the system as a whole does not exceed the
value 3x10- 4 1/year. Accelerated tests of the pulse supply system of gas protection, which provide simultaneous
tests of the pulse supply of shielding gases with a known operational reliability of the basic protection system
under the flux, were carried out. h, and a similar indicator for magnesium melt flux protection systems is 39+10-4
1/h, that is, the failure rate when using the basic method is 30% higher than the meth and protection of liquid
magnesium in a gas shielding medium. The technological processes of melting of magnesium alloys in the
protective gas atmosphere with continuous or impulse their feeding into the melting or distributing unit, as well as
the automated system of control and control of the technological process of gas protection of the magnesium melt
in the melting and distributing units of injection molding complexes with the evaluation industrial exploitation in
mass and mass production of magnesium alloy castings. The equipment and automated control systems of the
injection molding complex with continuous and impulse process of gas protection of the melt of magnesium alloys,
as well as for the implementation of the technological process of casting of magnesium alloys into vacuum molds
were refined to implement the created technologies for the protection of magnesium melt.
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