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5. HaykoBo-TexHi4Ha poooTa

HasBa po6oTHu (YKp)

Po3po6ka Ta fociimkeHHs epeKTUBHUX TeXHOJIOTTYHMX MacTu iyt OMT

Ha3sBa po6oTH (aHrJI)

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

Pedepar (yxp)

OG6'exT HOCiiKeHHsI 0 po3pobka e(PeKTUBHUX TEXHOJIOTIYHMX MaCTUJ AJI Tapsiioro 06'eMHOro IMITaMIlyBaHHS. lle MoB'sI3aHO 3
HEOOXiIHICTIO €KOHOMIl [IOpOrux iHCTPyMEHTaJbHUX CTajeil, TOJINUIIEeHHSM YMOB IIpali 3a J[OTOMOrOI0 O3[JOPOBJIEHHS
atmocdepu 1exiB. Meta po6oTu 0 po3pobKa CKJIafy Ta METOZIB OLiHKM €(PEeKTUBHOCTI B yMOBaX HAOIMXEHHUX JO BUPOOHUYMX,
TOGTO. 10 THUX IIPOIECIB, Y SKUX iX Oyne peasizoBaHo. MeToan NOCHiIKeHHS: Byso po3pobieHo, JOCiKeHO Ta BIIPOBAIKEHO
BopHO-TpadiroBe TM gass rapsyoro 06'éMHOro WITaMITyBaHHsI cTanii (ymoBHy Haspy J®IIO). YV poboTi HaBeneHO iHHOBaLiHHI
TEXHOJIOTii BUTOTOBJIEHHSI Ta BUIIPOOYBaHHS TexHOJOriYHMX MacTusi (TM) pss rapsdoro 06'€MHOrO IITaMITyBaHHS CTaJli.
Po3po6sieHo CKafyu eKOoJIOTIYHO YuCTHX BopaHorpaditoBux TM [ BOAOBAMBAHHS Ta INTAMITyBaHHS. Po3po6ieHO Ta
MpeACTaBleHO HOBi criocobou ouiHku edexrtuBHOcTi TM. HaBemeHo pesysnbTaT 1a60paTOPHUX Ta BUPOOHUYMX BUIIPOOYBaHb
po3pobieHux TM.

Pedepar (aHrI)

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.

Ingexc YIK: 666.1/.7; 674; 678, 621.762.4, 330:005.35(047.31)

Kozau temarnunux py6puk HTI: 55.23.13, 55.23.13.13
6. HaykoBo-TexHiyHa npoayKkuis (HTII)

HTII 1

Ha3sBa npoaykuii (ykp): Po3po6seHo Ta BUTpo6yBaHO HOBUH CKJIa/, €KOJIOTIYHO YUCTOro BojHO-TpaditoBoro T3 ns rapsyoro
06'eMHOT0 ITaMIyBaHHS CTaJjI 3 yMOBHOI Hazpoio JPIIO (rpadirHo-docdaTHuit npenapat). Po3apobsieHo Ta BUIPOOYBaHO
HOBMH CKJIaJ, €KOJIOTIYHO YMCTOrO BOJHO-TpaditoBoro T3 115 rapsi40oro 06'eMHOr0 BUJABIIOBAHHS CTalli 3 yMOBHOIO Ha3BOIO Bl
Po3po6seHo Ta AOCaiIKeHO YOTUPHY HOBI criocobu oliHku epexTuBHOCTI MC. [IBa crloco6u [ijisl rapsyoro 06'eMHOTO
IITaMITyBaHHSI i 1B CIIOCOOU 117151 06'€MHOTr0 rapsiuoro BUAABIIIOBaHHS. Pe3yibTaTy BUpOOHWYMX €KCIIEPUMEHTIB MiATBEpIUIN
edexTuBHIiCTb po3pobaenux T3, JOI1O ta Bl. Anani3 HanpyKEHOro CTaHy Mif 4ac ITaMIIyBaHHS OCHOBU OCTPSIKOBOI PEMKU €
OCHOBHOIO METOIO 1iiel po60TH. Po3ryspanucst KOMIT'IOTEPHI MOieJli [TpolieCy MTaMIlyBaHHS, 30KpeMa BUKOPHCTOBYBABCS METO/]
CKiHYEHHUX €JIEMEHTIB y IporpaMHoMy Komiuiekci Qform. OTprumani pesysbTaTi J03BOJISIOTh OLiHUTH PO3NOis KOHTAaKTHOTO

TUCKY Ta YIApPHUX TUCKIB HAa MEXi LITAMITy - KyBaHHS1. ByJ10 BCTAaHOBJIEHO, 110 HAMOI/IbIIMI TUCK CIIOCTEPIraeThCsl B LIEHTPAJIbHIi



YaCTUHI rpaBIOpY, 1[0 MOXKE AOCITaTH KPUTUYHUX 3HAU€Hb IJIs1 MaTepiany mraminy. Takoxk 6yJI0 BUSIBIEHO, IO 3i 3pOCTaHHSIM
TEMIIEPATYPHY MILHICTb CTaJli 3HUXKYETHCS, 10 MOKE NIPU3BOJUTU 10 PYMHYBAHHS IITAMIIOBOI OCHACTKU. JJOCIiIKEHHS
3HOIIYBAHHS LITAMIIOBOI OCHACTKM BKa3y€ HA 3HA4Hi BiIIMiHHOCTI MK IIOTOYHOIO TEXHOJIOTI€IO Ta 3alIPOIIOHOBAHOM0. [1pu

OJHAaKOBOMY HAaBAHTAXXEHHI MITAMIIOBOI OCHACTKU 32 IIOTOYHOI TEXHOJIOTII CIIOCTEPIraeThCsl.

Hassa npoaykii (auru): 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 B1 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.

OuikyBaHi pe3ysbTaTH: BUpOOU TexHiYHi
T'anyssb 3acrocyBaHHs: 25.50 KyBaHHs1, IpecyBaHHs], IITAaMITyBaHHS, IPOQiN0BaHHS, MOPOIIKOBA METAyPris

Onuc npoaykuii (ykp): Y po6oTi HaBe[leHO iHHOBalilHi TEXHOJIOTIi BUTOTOBJIEHHS Ta BUITPOOYBAHHS TEXHOJIOTYHUX MacTuil (TM)
JIJIs1 TapsYoro 06'eMHOro MITaMITyBaHHS cTajli. Be3 po3po6ku HOBUX ckiafiB TM Ta BIIOCKOHAJIEHHS TEXHOJIOTII 10ro
BUTOTOBJIEHHS T2 HAHECEHHS He MO>KHA 3a6€e3M1eYnT OTPUMaHHS SKiCHUX IIOKOBOK Ta BUCOKY CTiliKiCTb mTaMIiB. KiHleBUM
pe3yabTaTOM PO3POOKU Ta CTBOPEHHS TEXHOJIOTNYHUX MACTHJI € OTPUMAaHHS KOMIJIEKCY ONTUMaJIbHUX [TOKa3HUKIB MacTUia,
30KpeMa eKCIUIyaTaliliHuX. Y 3B's13Ky 3 BUKJIQI€HUM, LIiKaBUTb CITPOOA PO3POOUTH NPUNHATHUE ckiag TM i crioci6 oniHKu foro
eeKTUBHOCTI. JleTasnb "oCTpsIK" € BAKIMBUM €JIEMEHTOM 3aJ1i3HUYHOTO IIEPEMUKAYa, SIKUil BUKOPUCTOBYETHCS JI71s1 3'€ AHAHHS
OCTPSKOBOI PEKY 3 3a/li3HUYHUM LIJIIXOM. Y 3B'SI3Ky 3 YMOBAaMMU €KCILyaTallii, IOB'I3aHMMMU 3 [IEPEBE3EHHSAM I1aCaXUPIB Ta
BAHTAaXiB, 0 Lii€i JleTai npe aBisioThCsl BUCOKI BUMOTH IOJI0 MilJHOCTI. [IJ1s1 BUTOTOBJIEHHSI LIbOTO BUPOOY BUKOPHCTOBYETHCS
TEXHOJIOTis INTaMITyBaHHS 3i 3ACTOCYBaHHSM cTaji M73. JJoCiI>KeHHsI TEXHOJIOTII ITaMITyBaHHS J03BOJISIE BUSIBUTU [TPOGJIEMY,

TOB'A3aHi 31 3HOLIYBaHHSM IITaMIIOBOI OCHACTKU Ta HECTIMKICTIO IITaMIIiB.
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