O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iIKOBHI HOMep: 0219U004014

Jep>kaBHUH peecTpauiliHUI HOMEP: 0116U004565

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peectpamnii: 26-02-2019

II. Etran BukoHnauus JiP
Homep eramny: 1

Ha3sBa eramy: Po3poGka TeOpeTHYHIX OCHOB yTBOPEHHS Ta yTUJIi3allii TBep0i CKIaf0BOI 3BapPIOBAIbHOTO

dA€pO30JII0
IToyaToK eTamy: 01.2016
3akiHyeHHs eTamy: 12.2018

Buz 3BiTHOrO AOKYMEHTA: OCTaTO4HMIA 3BiT

I11. BizomocTi npo BukoHaBus JIiP

IloBHe HaliMeHYBaHHSI IOPUAUYHOI 0co0H (260 ITIB ¢izuyHOi 0c00H): Disuko-xiMiunuii iHCTUTYT

3aXMCTy HABKOJIMIITHBOTO CE€PEOBUINA Ta JIIOANHN
Kopg 3a €IPIIOY: 01530125

Micue3Haxoa KeHHS:

dopma BaacHoOCTI:

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBiTH i HAyKH, MOJIOZ Ta COpTy YKpaiHu
InenTudgikarop ROR: He zacrocosyerscs

Poamip opranisarii:

Tenedon: (48) 723 1116

IV. BimomocrTi nnpo criiBBUKOHaBIIiB [IiP



V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHYBaHHS IOPUIUYHOI 0coou (a6o ITIB ¢izuyHO0i 0c00H): MinicTepcTBO OCBiTH i HayKK

Ykpainu

Kog, 3a EJPIIOY: 38621185

Micuesnaxo;pxeum:: npoct. [Tepemory, 10, m. Kuis, KuiBcbka 061., 01135, Vkpaina
dopma BaacHOCTI:

Cdepa ynpaBiriHHS: KaGiser MiicTpis YkpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

TenedoH: 380444813221

VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP

IlincraBa ojist npoBeaeHHs [iP: 34 - norosip (3aMOBJIEHHS) 3 IEHTPaTbHUM OPraHOM BUKOHABYOI BIajy,

akazemielo HaykK (TOJIOBHUMM PO3NOPSIHUKAMU OI0pKETHUX KOWITIB Ha TposefeHHs HIIJIKP)

Hampsam (l)iHchyBaHHﬂ: 2.1 - pyHIaMeHTabHI JOCIIIPKEHHS
I>kepesia piHaHCYBaHHS

7713 - KOWTH ep>KO0I0A KeTy

Kop, nporpamuoi kiaacudikarnii BuzaTKiB i KpeagurysBaHHs (KITKBK): 2201040

dakTHyHHi 06car ¢piHaHCYBaHHS (THC. IPH.): 4867.55




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Po3pobka TeopeTHYHUX OCHOB YTBOPEHHS Ta YTUJi3allii TBep0i CKIal0BOi 3BapI0BAIbHOTO a€PO30JII0

Ha3sBa po6oTH aHIJIilICbKOIO:

Development of theoretical foundations for the formation and utilization of a solid component of a welding aerosol

Pedepar yKpaiHCBKOIO:

O6'eKT DOCIIKEHHS - YaCTUHKM i (PpaKii TBEPAOi CKIIag0BOi 3BaploBaibHOro aepo3soio (TC3A), mocipni 3pasku
3I30]1 3BapHUKIB i MaI0rabapuTHUX PiIbTPOBEHTUISLIITHMX YCTAHOBOK 3 €/IeKTpoMeXaHiuHuM ¢inbTpom (MOBY-
EM®), a Tako>X XeMOCOpPOEHTIB, KaTasi3aTopiB, 0JIiIMEpHUX KOMIIO3ULiITHMX MaTepiaiB, 6apBHUKIiB JaKodapOOBUX
MaTepiasiB Tollo, OiepXXaHuX 3 BUKOpUCTaHHIM dpakuiit TC3A. MeTta nocimpkeHHs - BCTAaHOBJIEHHS
3aKOHOMIpHOCTEN Ta PO3pOOKa (Pi3MKO-MaTeMAaTUYHOI MOZEJi IIpoLecy YTBOPpeHHs 4yacTUHOK TC3A npu
€JIEKTPOJyTOBOMY 3BapIOBAaHHI METaJliB, 3acaj] KEPyBaHHs IIPOLLECOM YTBOPEHHS Ta OJEP>KaHHS YaCTUHOK /paKuiii
TC3A i3 3amanumMu PizuKo-XiMiYHMMU BIIACTUBOCTSIMU, CTBOPEHHS Ha 11ill OCHOBI HOBOTO NoKOJiHHSI MOBY-EM® Ta
3130/, mo 3abe3neyaT HOPMOBaHi YMOBU Npalli 3BapHUKIB i yTuiizaniio TC3A Briepme po3pob6sieHo (pizuko-
MaTeMaTU4Hy MoAeb npouecy yrBopeHHs TC3A, mporpaMy po3paxyHKy SUCIIEPCHOTO i €JIEMEHTHOTO CKIIaLy
YAaCTUHOK Ta €KCIIEPMMEHTAJILHO ITiITBEPIPKEHO MOKJIUBICTD ii BUKOPUCTAHHS [IPU PEKMMAax 3BapIOBAHHS
HU3bKOBYIJIELIEBUX CTaJIEN 3 BUKOPUCTAaHHAM IIPoBosIokM CB-08I2C y CO2 Ta mty4yHux enekrpogis AHO-4 1 YOHI-
13/55. BcTaHOB/IEHO 3aKOHOMIPHOCTI 1100 B3a€MO3B'SI3Ky MDK IUCIIEPCHUM i €J1eMEHTHUM CKJIaZJOM EPBUHHUX
YaCTUHOK. PO3p006JIEHO METOOMKY BU3HAYEHHSI [1IapaMeTPiB iOHiI30BaHOTO 6araTOKOMIIOHEHTHOTO [1apOra3oBOro
CepenloBUIIa, 1€ YTBOPIOIOThCS NepBUHHI YacTUHKU TC3A. TeopeTUyHO i eKCIEPUMEHTa/ILHO OOTPYHTOBAHO LIJISIXU
KEPYBaHH$ MPOLLECOM YTBOPEHHS 4acTUHOK TC3A npy 3BaploBaHHI METaJliB y 3aXUCHUX razax. Po3pobseHo
KOHCTPYKTOPCBHKY IIOKyMEHTallil0, BATOTOBJIEHO Ta BUIIPOOYBAHO HoCigHui 3pa3ok MOBY-EM®, sxuii npu
3BapIOBaHHI HU3BKOBYIJIELEBUX CTasIE TPOBOIOKOI0 CB-08['2C y CO2 Ta mtyyHumMu enexkrpogamu AHO-4, AHO-21
i YVOHI-13 /55 3a6e3neydye npuban3Ho 99,6% ePeKTUBHICTb YIOBIOBAHHS Ta PpaKLioHyBaHHs YacTUHOK TC3A Ha 4
dpakuii. Ogepxkani gocainni naprii dppakuiit TC3A (110 2 Kr) i BCTAHOBIEHO KOPEJIALil0 MK TUTOMOIO [TIOBEPXHIO
dpakuii Ta ix ximivHUM i PpazoBuM ckianoM. OTPUMAHO Ta y3arajbHEHO CYKYIIHICTh HOBUX HAayKOBUX Pe3YJIbTaTiB
IIOZ,0 B3a€MO3B'SI3KY MiXK (i3UKO-XiMiYHMMU BacTUBOCTAIMU Ppakiiit TC3A Ta ix NorynHaNIbHOIO EMHICTIO TIPU
YJIOBJIIOBAHHI KUCJIMX ra3iB i KaTaJIiTMYHOIO aKTUBHICTIO Y peaKlii HU3bKOTEMIIEPATYPHOr'O PO3KJIaly O30HY. Briepiue
BCTaHOBJIEHO 3aJIEXKHICTb KaTaJiTUYHOI aKTMBHOCTI Bifl BMICTY i PO3Mipy KPUCTaJIITiB MAarHETUTY Ta MUTOMO]
noBepxHi ¢ppakuiil. BinnpapoBaHO TEXHOJIOT OTPUMaHHS CyMilleBUX (Ha MIPUKJIATi [10JieTUIeHy HU3bKOT'O THUCKY) i
CHHTETUYHUX MOJIMEPHUX KOMIIO3ULIIMHUX MaTepiasliB 3 Pi3HUM cTyleHeM HanoBHeHHs1 TC3A, 6apBHUKIB
(kopruYHEBOTO, YePBOHO-KOPUYHEBOTO KOJIbOPY) J1akopapOOBUX MaTepiaiiB, JUCIEPCHOTO KaTalidaTopa
HU3bKOTEMIIEPATYPHOTO PO3KJIZly O30HY Ta XEMOCOPOEHTA KUCIINX ra3iB. BUTrOTOBI€HO 3pa3ku BUPOGiB, OJ€p>KaHUX
3 BukopuctanHsiM TC3A, Ta BU3BHAU€HO iX eKCIllyaTalliliHi XapakTepucTuku. Po3pobaeHo TexHiuni ymosu (TY ¥
28.2-01530125-047:2017 "ITiBmacku PpinpTpytoui 3BapHuk FFP2" i Ty B 28.2-01530125-048:2017 "TliBMmacku
¢inbTpytodi 3BapHUK FFGaslP2"), KOMIIIEKTU TEXHOJIOTIYHOI Ta KOHCTPYKTOPCHKOI JOKYMEHTAllii Ha BUTOTOBJIEHHS
HOBOTO I[10KOJIiHHS pecIipaTopiB [/ 3BAPHUKIB i pOGITHUKIB CYMDKHUX Npo@eciii., a TAKOXK HACTaHOBY 3 iX
eKcIulyaTauii BurorosneHo gociinny naprito (no 200 1mT.) pecnipaTopis i poBeeHi ix BUpOOHUYi BUIIPOOYBaHHS.
Otpumano BucHoBKkU JJCEE MO3 Ykpainu npo BifilOBiAHICTb pecnipaTopiB MeIUYHUM KpuTepisim 6esnexku ta TY Ha
iX BUTOTOBJIEHHSI BUMOIaM [Iil040T0 CaHITapHOTrO 3aKOHOIaBCTBA YKpaiHu. Pe3ysibTaTi NOCiIKeHHSI MOXKYTb OyTH
BMKOPUCTaHi: [IpY MOJIEJII0BaHHI Ta CKJafaHi Nporuosy 6iosioriynoi aktuBHOCTI TC3A; HopmyBaHHI I'TK TC3A;
CaHiTapHO-TirieHiYHOMY OLiHIOBaHHi CIIOCO0IB i pe’KMMiB 3BapIOBAHHS, a TAKOXX 3BAPIOBAJILHYX MaTePialiB; Ipu
npoekrtyBanHi 3130]] i Bu60pi QinbTpyrounx eJeMeHTIB 114 iX CIOopsiIpKeHHs.. [IpakTuyHa LiHHICTb PO3POOKU Ta
BIIPOBa>KeHHs HoBoro nokostiHHs 31301 3BapHukiB i MOBY-EM® nosnsirae B 3MeHIIeHH] BUTPAT Ha Mg TPUMKY

HOPMOBAHHNX YMOB Hpaui Y CKIIaJaJIbHO-3BAPIOBAJIbHUX L€XdX, d TAKOK o,aepx(aHHi CYTTEBOI'O €KOJIOTO~



€KOHOMIYHOTO e(eKTy 32 paxyHOK 3aJIy4€HHSI B FOCIIOJJAPChKUM 06ir 1inboBux gpakuiit TC3A 11 BUTOTOBIEHHS
IVCIIEPCHOTO KaTajli3aTopy peaklii po3KjIany 030HY i XeMOCOPOEHTY KUCJIMX rasiB, B IKOCTi HAIIOBHIOBAUiB

NoJliMepHUX KOMIO3ULIITHUX MaTepiasiB, 6apBHUKIB 1akodapOOBUX MaTepiasliB TOLIO.

Pedepar aHIJ1iHCBKOIO:

The subject of study is the particles and particle fractions of welding fume (WF), prototypes of the reusable
respirators for welders and portable filter-ventilation unit with electro-mechanical filter (PFVU-EMF), as well as
samples of chemisorbents, catalysts, polymer-composite materials, dyes of paint and varnish materials etc., which
were obtained via WF particle fractions used. The research objective is to establish the regularities, to develop a
physico-mathematical model of WF particle formation in the metal arc welding and methods of controlling the
process of formation and obtaining of WF particles/fractions with given physicochemical properties; to create a
new generation of the PFVU-EMF and reusable respirators for welders for providing normalized working
conditions of welders and WF recycling on this basis. World first the physical-mathematical model of WF particle
formation in the metal arc welding and computer program for calculating the disperse and chemical composition
of the WF particles were developed, and experimentally confirmed the possibility of its use in various welding
methods and conditions. The regularities of the relationship between the disperse and chemical composition of
particles were established. A method for determining the parameters of an ionized multicomponent vapor-gas
environment where WF particles are formed was developed. The methods for controlling the process of WF
particle formation and their physicochemical properties in gas metal arc welding were substantiated theoretically
and experimentally. The design documentation for the PFVU-EMF was developed and prototype was fabricated
and tested. When ER 70S-6 welding wire in shielding gas (CO2) and commercial electrodes ANO-4, ANO-21, UONI
13/55 were used for mild steel welding, the PFVU-EMF prototype provides ? 99.6% trapping efficiency and WF
separation into 4 fractions by particles size. The experimental batches of WF fraction (2 kg each) were obtained
and a correlation between the fractions specific surface area and their chemical and phase composition was found.
New experimental data on the relationship between the WF fractions physicochemical properties and their
chemisorption ability in the trapping of acid gases and the catalytic activity in the reaction of low-temperature
ozone decomposition were obtained and summarized. The dependence of the catalytic activity on the content and
size of the magnetite crystallites and WF fractions specific surface area was established. The technologies of
obtaining the mixed (on the example of low-pressure polyethylene) and synthetic polymer composite materials
with different degree of WF filling, dyes (brown, red-brown) of paint and varnish materials, as well as dispersed
catalyst for ozone decomposition and dispersed chemisorbent of acid gases were worked out. Samples of products
obtained of industrial and domestic purpose with the use of WF were fabricated, and their operational
characteristics were determined. The Specifications (TU U 28.2-01530125-047:2017 "Filter half masks Welder FFP2"
and TU U 28.2-01530125-048:2017 "Filter half masks Welder FFGas1P2"), sets of technological and design
documentation for manufacturing a new generation of the respirators for welders and workers of related
professions, as well as guidance on their operation were developed. A pilot batch of respirators (200 pieces each)
was manufactured and their production tests were carried out. Conclusions of the State Sanitary and
Epidemiological Expertise of the Ministry of Health of Ukraine about the conformity of respirators with the
medical criteria of safety and Specifications on their manufacturing to the requirements of the current sanitary
legislation of Ukraine were obtained. The investigation results will be used: in the modeling and prediction of the
biological activity of WF particles; in norming the WF threshold limit values concentrations; in sanitary-hygienic
estimation of methods and welding conditions, as well as welding materials; at the design of the reusable
respirators for welders and the selection of filter materials for their equip. The practical value of the development
and implementation of a new generation of the reusable respirators for welders and the PFVU-EMF is to reduce
support costs for norming working conditions in the assembly-welding workshops, as well as obtaining a
significant ecological-economic effect due to WF fractions involvement for manufacturing the dispersed catalyst
for ozone decomposition and dispersed chemisorbent of acid gases, as fillers of polymer composites, dyes of paint
and varnish materials, etc.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)
Ha3zga HTII ykpaiHCBKOIO: Esiektpocenapartop

Hazpa HTII aHrsificbKo¥0: Elektroseparator

HTII, aKy nepenba4asiocsi CTBOPHTH:

IIpuunnu, yepe3s saki HTII e Gysio cTBOpeHO:

OTpHuMmaHi pe3yJIbTaTH:

l'asmy3b 3acToCyBaHHS: 72.19 Jlocifi)KeHHS i €KCIIePUMEHTaIbHI PO3PO6KH Y cdepi IHIMNX TPUPOAHIIHX i
TexHiYHuX HayK 71.20 TexHiyHi BUNIpoOyBaHHs Ta fociiaxeHHs 74.90 [Hma npodeciiina, HayKoBa Ta TEXHIYHA

IiSJIbHICTD, H.B.LY.
PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Omnuc HTII: Po3po6sieHo KOHCTPYKTOPCHKY JOKYMEHTALLi0, BATOTOBJIEHO Ta BUIPOOYBAHO B JIAGOPATOPHUX
YMOBax [IOCJiAHUI 3pa30K eJIeKTPOCenapaTopa, SKuil IIpyu eJ1eKTPOLyroOBOMY 3BapIOBaHHI METAJiB 3abe3nedye
npu6au3HOo 99,6% ePEeKTUBHICTb YIOBIIOBaHHS Ta (PPAKLiOHYBAHHS YACTUHOK TBEPOi CKJIaZ0BOI 3BapIOBATIbBHOTO
aeposoJito (TC3A) Ha 4 ppaxuii 110 ix eseKTpUyHil pyxauBocTi (po3mipy). [Ipunnun nii 6a3yeTbCs Ha MOCIiOBHOMY
€JIEKTPOMEXaHI{UHOMY YJIOBJIEHHI a€POJIUCIIEPCHUX YACTUHOK IPOTOYHUMU [1€pPOPOBAHMM i ciTYaCTUM

€JIEKTPOJaMU.
CouiasibHO-eKOHOMIYHA cipsimoBaHicTh HTII:
Bnius HTII Ha moBKiJj1s:
BnpoBaaykennss HTII: He snposamxeno
ITpakTnyHa peasnisanis HTII
IToyaTok eTamy: 2019-2021pp.
3aKiHYeHHs eTamy:
Cno>kuBayi npo,uyKuii': MigIpreMCTBA 3BapIOBaIbHOTO BUPOOHUIITBA
IlepcneKTHBHI PHHKH: VkpaiHa, kpaiHu €C
XapakTep cniBpOOIiTHHIITBA 3 iIHBECTOPOM
IToTpiOHMI 06CAT iHBECTHILiH, THC. IPH.: 5000
IIpagBa, 10 HaAAIOTHCS iIHBECTOPY MicJIsA 3aBEPIIEHHS POOGOTH:
HasiBHicTb Gi3Hec-mjIaHy: Hi
TexHiKO-€eKOHOMiYHE OOrpyHTYBaHHSI. Hi
IloTeHUiaILHUI 00CAT POJAA’KY, THC. TPH.: 10000
OuiKyBaHHI TepMiH OKYIHOCTI (POKiB): 5
HopaTrkoBa iHdopmamist:

Ha3zsa HTII yKpaiHCBKOIO: [IpucTpiii /151 BU3HAYEHHS PO3IIOINEHHS a€POAUCIIEPCHUX YACTUHOK I10

po3Mipam Ta 3apsaam.

HasBa HTII aHr/1ificbKO¥0: Device for determining the aerosol particles charge and size distribution.

HTII, sixy nepezn6ayasiocsi CTBOPUTH:



IIpuunnu, yepe3s saki HTII e Gysio cTBOpeHO:
OTpHuMmaHi pe3yJIbTaTH:

l'asmy3b 3acToCyBaHHS: 72.19 Jloci)KeHHS i eKCIIePUMEHTaIbHI PO3PO6KH ¥ cdepi IHIMNX TPUPOAHIIHX i
TexHiyHuX HayK 71.20 TexHiyHi BUNIpoOyBaHHs Ta focuiaxeHHs 74.90 [Hma npodeciiina, HayKoBa Ta TEXHIYHA

IiSJIbHICTD, H.B.LY.
PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Omnuc HTII: [Tpucrpiit ijis BUsHaYEHHS POSIO/JIEHHS a€POAUCIIEPCHNX YACTHHOK 10 PO3MipaMm (B JianasoHi
0,15?5MKkM) Ta 3apsigam (B gianasodi 171000e), 1o ckiiasy KOTPOro BXOISTh IPKePeJlo BUCOKOI HAallpyry, MOCIilOBHO
3'eHaHi K1acu@ikaTop eJeKTPUYHOI PYyXJIMBOCTi a€POJMCIIEPCHUX YACTUHOK i JIa3€PHUI a€pO30JIbHUN
CIIEKTPOMETP Ta 6JIOK yIpaBJliHHA i 00po6ku naHux. [IpuHLIMN Iii TPUCTPOIO IPYHTYETHCS HA BUKOPUCTAHHI METOY

aHasizy nqu@epeHLifHOol eJeKTPUYHOI PYXJIMBOCT] a€pOAMCIIEPCHUX YaCTUHOK.
ConiasibHO-eKOHOMIYHA cipsimoBaHicTs HTTI:
Bnyiue HTII Ha mOBKijIs:
BnposagskeHHs1 HTII: He snpoBamxeHo
ITpakTnyHa peasnisanis HTII
IToyaTok eTamy: 2019-2021pp.
3aKiHYeHHs eTamny:
Cno>kuBaui npo,uyxuii’: MiJPUEMCTBA, WKIIJIMBi BUKUIHU SIKAX MICTSITh a€POAYCIIEPCHI YaCTUHKU
IlepcrieKTHBHI PUHKH: VkpaiHa, kpainu €C
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiOHMI 06CAT iHBECTHLLiH, THC. TPH.: 2000
IIpaBa, 10 HaAAKOTHCS iIHBECTOPY MicJIsl 3aBEepIIEHHST POGOTH:
HasaBHicTb 0i3Hec-1JIaHy: Hi
TexHiKO-€eKOHOMiYHE OOrpyHTYBaHHSI: Hi
IloTeH1iaILHU 00CST IPOAASKY, THC. TPH.: 5000
OuikyBaHHI TepMiH OKYIHOCTI (POKiB): 3

JopaTtkoBa iHpopmanist:
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