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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Po3pobka Ta mocnimskeHHs epeKTUBHUX TeXHOJIOr YHUX MacTui i OMT

Ha3sBa po6oTH aHIJIilICbKOIO:

Development and research of effective technological lubricants for processing metals by pressure

PedepaT ykpaiHCbKOIO:

O6'eKT mocmiKeHHs 0 po3po6Ka e(heKTUBHUX TEXHOJIOTIYHUX MACTUJI [JIS Taps40ro 06'eMHOTO mTaMITyBaHHs. Lle
TIOB'SI3aHO 3 HEOOXiAHICTIO €KOHOMII JOPOTMX iHCTPYMEHTAIbHUX CTaJIeN, MOJIIIIEHHSIM YMOB Ipalli 3a JOMOMOT 00
03710pOBJIeHHs aTMocdepH LiexiB. MeTa pobOTH 0 po3podKa CKIay Ta METO/IB OLiHKM e(EeKTUBHOCTI B yMOBax
HaOJIMKEHUX 10 BUPOOHUYHUX, TOOTO. IO TUX IIPOLIECIB, Y SIKUX iX Oyzie peasizoBaHo. MeTtonu pociigkeHHs: byno
PO3p0o6JIeHO, TOCTIIKEeHO Ta BIIPOBaIpKeHOo BogHo-rpaditoBe TM 11 rapss4oro 06'eMHOTO IITaMITyBaHHS CTaJli
(ymoBny HasBy JI®IIO). Y poboTi HaBeleHO iHHOBALlil1Hi TEXHOJIOTii BUTOTOBJIEHHS Ta BUITPOOYBAHHS TEXHOJIOTIYHUX
mactui (TM) gJ1st rapst4oro 06'eMHOrO IITaMITyBaHHS cTajli. PO3p0o6JieHo ckilay €KOJIOTiYHO YUCTUX
BopHorpaditoBux TM 171 BOLOBIMBAHHS Ta ITAMIYBaHHS. PO3p0O6sIeHO Ta MPeACTaBIeHO HOBi CIOCOGH OLIiHKU

epextuBHOCTI TM. HaBenieHO pe3ysibTaTu 1a60PaTOPHUX Ta BUPOOHMYNX BUIIPOOYBaHb PO3pobeHnx TM.

Pedepar aHI1iliCHKOIO:

Object of research - development of effective technological lubricants for hot volumetric stamping. This is due to
the need to save expensive tool steels, improve working conditions by improving the atmosphere of workshops.
The purpose of the work is development of the composition and methods of evaluating efficiency in conditions
close to production, i.e. to those processes in which they will be implemented. Research methods: A water-
graphite TM for hot three-dimensional stamping of steel (standard name DFPO) was developed, researched and
implemented. The work presents innovative manufacturing and testing technologies of technological lubricants
(TM) for hot volumetric stamping of steel. Eco-friendly hydrographite TM compositions for water injection and
stamping have been developed. New methods of assessing the effectiveness of TM have been developed and
presented. The results of laboratory and production tests of developed TM are given.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zsa HTII yKpaiHCBKOIO: Po3p06ieHO Ta BUIIPOGYBAHO HOBUI CKJIaJ, €KOJIOTIIHO YUCTOrO BOJHO-
rpagitoBoro T3 115 raps/40ro 06'eMHOr0 ITAMITyBaHHS cTaji 3 yMoBHOIO Ha3Bowo JOIIO (rpaditHo-docdaTHMit
npenapar). Po3pobseHo Ta BUrpoOyBaHO HOBUI CKJIaT, €KOJIOTiYHO YMCTOTO BOogHO-TrpaditoBoro T3 njs rapsdoro
00'eMHOT0 BUJIABJIIOBAHHS CTajli 3 YMOBHOIO Ha3B010 Bl. Po3po6sieHo Ta JOCiI)KeHO YOTUPU HOBI CIIOCOOH OLIiHKU
edexruHOCcTi MC. JIBa crioco6u 1j1sl rapsi40ro 06'eMHOTO MITaMITyBaHHS i jBa ClIOCO6U /171 06'éMHOT0 rapsiioro
BUJABJIIOBAHHS. Pe3y/bTaTy BUPOOHNYNX €KCIIEPUMEHTIB MigTBEpANIN e(eKTUBHICTb po3pobsenux T3, IPIIO ta
Bl. AHani3 Hanpy>KeHOro CTaHy Iif, Yac LITaMIIyBaHHS OCHOBU OCTPSIKOBOI peiiKU € OCHOBHOIO METOIO Liiei po6OTH.
Posrngpanucst KOMI'IOTEPHI MOJeli IpoLecy WTaMIIyBaHHS, 30KpeMa BUKOPUCTOBYBABCSI METO, CKIHU€HHUX
eJIeMeHTIB y mporpamHomMy KomIiekci Qform. OTpumani pe3ysibTaT 1O3BOJISIOTh OLIHUTY PO3IOLiT KOHTAKTHOTO
THCKY Ta YIAPHUX THCKIB HA MEXI IITaMITy - KyBaHHS. ByJl0 BCTaHOBJIEHO, 110 HANOINIBIINI TUCK CIIOCTEPIraeThCs B
LIEeHTPaJIbHIll YaCTHHI IPaBIOPH, 1110 MOXKE JOCSIraTi KpUTUYHUX 3HaY€eHb JJIs1 MaTepiasy mramily. Takox 6ys1o
BUSBJIEHO, 1O 31 3pOCTAHHSIM TeMIIEPATypPH MILIHICTb CTajli 3HUXKYEThCS, 0 MOXKE IPU3BOAUTH 10 PYIHYBaHHS
LITAMIIOBOI OCHACTKU. JJOCJIII)KEHHSI 3HOIIYBAaHHS ITAMIIOBOI OCHACTKU BKa3y€ HA 3HAYHI BiIMiHHOCTI MixK
ITIOTOYHOIO TEXHOJIOTIEIO Ta 3alIPOIIOHOBAHOI0. [Ipy 0OIHAKOBOMY HaBaHTKE€HHI IITAMIIOBOI OCHACTKY 32 [IOTOYHO]

TEXHOJIOTiI CIIOCTEPIraeThCsl.

HaszBa HTII aHrJificbKOIO: A new composition of environmentally friendly water-graphite TK for hot volume
stamping of steel with the conventional name DFPO (graphite-phosphate preparation) was developed and tested. A
new composition of environmentally friendly water-graphite TK for hot volumetric extrusion of steel with the
conventional name Bl was developed and tested. Four new ways of assessing the effectiveness of MS were
developed and researched. Two methods for hot volumetric stamping and two methods for volumetric hot
extrusion. The results of production experiments confirmed the effectiveness of the developed TK, DFPO and B1.
The analysis of the stress state during stamping of the base of the sharpening rail is the main goal of this work.
Computer models of the stamping process were considered, in particular, the finite element method in the Qform
software complex was used. The obtained results make it possible to estimate the distribution of contact pressure
and shock pressure at the die-forging interface. It was established that the greatest pressure is observed in the
central part of the engraving, which can reach critical values for the stamp material. It was also found that as the
temperature increases, the strength of steel decreases, which can lead to the destruction of the die tooling. A
study of die tool wear indicates significant differences between the current technology and the proposed one.
With the same load of the die equipment under the current technology, it is observed.

HTII, axy nepenba4asiocsi CTBOPHUTH:

ITpuunnn, yepe3s saki HTII He Gysi0 cTBOpeHO:

OTpumaHi p€3yJIbTaTH: Bupobu TexHiuHi

FaJIy3b 3aCTOCYBaHHA: 25.50 KyBaHHs, MpeCyBaHHs, IITAMIYBaHHS, IPO]iIl0BaHHS, MOPOIIKOBA METATYPris
PeecTpanifiHuil HOMep KapTKH T€XHOJIOT1ii:

Omnuc HTII: V po6ori HaBeieHO iHHOBAIIiTHI TEXHOJIOTIT BUTOTOBJIEHHS Ta BUMIPOOYBAHHS TEXHOJIOTTYHUX MACTUII
(TM) nsist raps/u0oro 06'€MHOTO IITaMITyBaHHS CTaji. be3 po3po6ku HOBUX cKkaafiB TM Ta BOOCKOHAJIEHHS TEXHOJIOTII
[10r0 BUTOTOBJIEHHSI TA HAHECEHHS He MOJKHA 3a0e3I1eUYnTH OTPUMAaHHS SIKiCHUX IIOKOBOK Ta BUCOKY CTIiHKICTBb
mwtamiliB. KiHleBUM pe3ysbTaTOM pO3POOKU Ta CTBOPEHHS TEXHOJIOTIYHUX MAaCTUJ € OTPUMAaHHS KOMILJIEKCY
ONTUMAaJIbHUX NIOKA3HUKIB MacTUJIa, 30KpeMa eKCIITyaTaliflHuX. Y 3B's13KY 3 BUKJIQJE€HNUM, LIiKaBUTb CIIPOOa
po3pobuty npuitHATHUH ckian TM i crioci6 oniHku 1ioro edpeKTUBHOCTI. [leTanb "OCTPsSK" € BaKJIMBUM €JIeMEHTOM
3aJIi3HUYHOTO [IEPEMUKAYA, SIKAY BUKOPHUCTOBYETHCS [IJIS 3'€IHAHHS OCTPSKOBOI PEMKU 3 3aJ1i3HUYHUM LISIXOM. Y
3B'43Ky 3 yMOBaMU €KCILTyaTallii, I0B'I3aHUMU 3 [IEPEBE3E€HHAM [1aCaKMPIB Ta BAHTAXIB, IO Liei nerasi

Hpe,u'HBJlHIOTbCFI BHCOKi BUMOTU mog0 MiLlHOCTi. ,HJIFI BUT'OTOBJIEHHS IOTO BI/IpO6y BUKOPUCTOBYETHCA TE€XHOJIOTis



IITaMITyBaHHS 3i 3aCTOCYBaHHAM cTaji M73. [JocmiiKeHHS TeXHOJIOTI] ITaMITyBaHHS J03BOJIsIE BUSBUTH ITPOGIEMH,

TIOB'S3aHi 31 3HOIIYBAHHSM IITaMIIOBOi OCHACTKY Ta HECTIMKICTIO MITAMIIIB.

ConiannbHO-eKOHOMIYHA crpsimoBaHicTh HTII: Tonimmenns ctany HABKOJMIIHBOTO CEPEIOBUINA,

EkoHOMIsl eHepropecypcis

BnyiuB HTII Ha moBKiJjjisa:

BnpoBanskeHHss HTII: Boposamxeno

ITpakTHyHa peasnisanis HTII
IToyaToK eramy: 09.2022
3akiHyeHHs eTamy: 052023

Cno>xkuBaui npo,llyKni'l': HigIprUeMCTBA IPOMUCIIOBOI rajysi, IPOMHUCIIOBI PEriOHH, HACEJIEHHS Ta TPOMUCIIOBI

MigIprueMCTBaA.
IlepcrieKTHBHI PUHKH: NIPOMUCIIOBA Ta EHEPTETUYHA TaJTy3b
XapakTep criBpOOiTHHIITBA 3 iHBECTOPOM
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IIpaBa, 10 HaAAIOThCS iIHBECTOPY MiCJIsA 3aBEPLIEHHS POOOTH:
HasaBHicTb Oi3Hec-IJIaHY:
TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHSI:
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