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5. HaykoBo-TexHi4Ha poooTa

HasBa po6oTHu (YKp)

YIOCKOHA/IEHHS TEXHOJIOTIN IHCTPYMEHTY [1Jisl KyBaHHS BaJliB

Ha3sBa po6oTH (aHrJI)

Improvement of tool technologies for forging shafts

Pedepar (yxp)

OG6'eXT JOCJIIKEHHSI 0 BUPOOHUIITBO IPOKAaTHUX BajiB. MeTa POGOTH O MPOIIOHYETHCSI TEXHOJIOTIYHUIN INPOLEC, SIKUM BUKIIIOYAE
TPYAOMICTKY oOIlepalilo “ocafiKyBaHHsSI 3/11Ba’. [I71s1 MOKpAallEHHs! MPOKOBYBAaHHS METajlly B 3JIMBKaX IIPOIOHYEThCSl KyBaTU
pi3HOMAaTHITHUMY GOliKaMu crerniaspHOoi ¢dopmu. MeToan AOCIiIKEeHHS: PO3pOOKa ONTHUMAJIbHOI TEXHOJIOTi KyBaHHS MTOKOBOK

THUITY “BOJIOK’, ONITUMAJIbHOI KOHQirypariii icrpymenry.
Pedepar (aHr1)

The object of research is the production of rolled shafts. The purpose of the work is to propose a technological process that
excludes the time-consuming operation of "deposition of the shower". In order to improve the forging of metal in ingots, it is
suggested to forge with multi-colored strikers of a special shape. Research methods: development of the optimal technology of
forging "wire" type forgings, the optimal configuration of the tool.

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

Kopgu Temarnunux pyopuk HTI: 55.23.13, 55.23.13.13
6. HaykoBo-TexHiyHa npoaykuis (HTII)

HTII 1

Ha3zBa npoaykuii (ykp): TeopeTH4HO Ta €KCIIePUMEHTaNIbHO BCTAHOBJIEH] ONITMMAaJIbHI BapiaHTH [10JAJbIIOrO KyBaHHS 3-X Ta 4-X
IIPOMEHEeBUX 3arOTOBOK Bif[[TOBiIHO KOMGIHOBaHUMH Ta BUPi3HUMU 60MKamu. Lle 103BOJIMIIO OaTu peKoMeHAIlii momo
MIPOEKTYBAHHS TEXHOJIOTIYHOTO IIPOLIeCy IIPY KyBaHHi BaJIiB i3 3aCTOCYBaHHSIM ITPOQinboBaHUX GOMKIB. 30KpeMa, BCTAHOBJIEHO,
110 3-X MPOMEHEBY 3arOTOBKY CJIiJ, [IOYMHATU KyBaTi KOMGIHOBaHUMH 60MKaMU 3 YKJIaJaHHIM BUCTYIY y 6iK BEPXHBOTO I1JIOCKOTO
6oiika. BcTaHOBJIEHO, 1O 4-X TPOMEHEBY 3arOTOBKY CJIifl TOYMHATY KyBaTH BUPIZHUMH 60¥MKaMU 3 YKIAQAAHHSM il B HYDKHIN
BUPi3HMI G0MOK y3#0BX AiaroHasi. Lle 7o3BosMTh OTpUMAaTH 3a JiBa MPOXOJY 3 IPOMIXKHOIO KaHTiBKOIO Ha 900 oxepskaTu
MIPaKTUYHO KPYIJIMi repepis. Po3pobyieHo MeToanKy po3paxyHKy KoHirypartiii BUpi3HUX i KOMGIHOBaHUX GOMKIB 1151
MIPOTATYBAHHS 33JJaHOTO Jiara3oHy JiaMeTPiB IIOKOBOK BaJiB. [I0Ka3aHO, 10 BCIO HOMEHKJIATYPY ITOKOBOK (HalpUKJIag,
rigpasiniyHoro npeca cunoo 100 MH) MokHa KyBaTu TpbOMa BUPi3HUMHU 60iiKaMu 3 KyTom 1200. Po3po6ieHO Ta BUIPOOYBAaHO
TEXHOJIOTIYHY iHCTPYKIIiIO 3 KyBaHHS BaJliB IPOQilbOBaHMMU 60MKaMU. Pe3ysbTaTy KyBaHHS BaJliB JOBEJU JOLINbHICTh
BUKJIIOUEHHS Ollepallii onany, Mo J03BOJNIIO CKOPOTUTH 3arajlbHUI Yac KyBaHHS Ta 3MEHIIMTY BUTPATU eHeprii. Po3pobieHo
TEXHOJIOTii KyBaHHS BaJiB i3 3aCTOCYyBaHHSAM NMPOMiNbOBaHMX OOMKIB 3axUIIeHi NaTeHTaMu YKpaiHu. [licss po3risny pisHuX
aCIeKTiB MOZEJI0BAaHHS HalPyKeHb y iHCTPYMEHTAX IIiJ, YaC KyBaHHS Ta €KCIIEPUMEHTAIIbHUX METOZiB, MOXKHA 3pOOUTH KijlbKa

BHCHOBKIB, 10 CIIPUSITAMYTb BIOCKOHAJIEHHIO BUPOOHWYMX ITPOLIECIB Ta SIKOCTI KiHLIEeBOi MPOAYKLIi.

Hassa npoaykuii (aurui): Theoretically and experimentally, the optimal options for subsequent forging of 3- and 4-radius
workpieces with combined and notched dies, respectively, have been established. This made it possible to give
recommendations on the design of the technological process when forging shafts using profiled strikers. In particular, it has
been established that the 3-beam workpiece should be forged with combined strikers with the protrusion in the direction of the



upper flat striker. It has been established that the 4-beam workpiece should be forged with notched strikers by placing it in the
lower notched striker along the diagonal. This will make it possible to obtain an almost round cross-section in two passes with
an intermediate edging at 900. A methodology for calculating the configuration of cut-out and combined punches for drawing a
given range of shaft forging diameters has been developed. It is shown that the entire nomenclature of forgings (for example, a
hydraulic press with a force of 100 MN) can be forged with three notched strikers with an angle of 1200. The technological
instruction for forging shafts with profiled strikers has been developed and tested. The results of the forging of the shafts proved
the expediency of eliminating the precipitation operation, which made it possible to reduce the total forging time and reduce
energy consumption. Technologies for forging shafts with the use of profiled strikers have been developed and are protected by
patents of Ukraine. After considering various aspects of stress modeling in tools during forging and experimental methods,
several conclusions can be drawn that will contribute to the improvement of production processes and the quality of final
products.

OuikyBaHi pe3ybTaTi: BUpo6U TexHiYHi
T'anyss 3acrocyBauHs: 25.50 KyBaHHS, IpeCcyBaHHS, IITAMIyBaHHs, IPOQiI0OBaHHS, IOPOLIKOBA METATYPTis

Onuc npoaykuii (yKp): Y po6oTi HaBeIeHO pe3yIbTaTh TEOPETUYHUX Ta €KCIIEPUMEHTAIbHUX JOCTIIKEHb JO3BOJINIU
BCTAaHOBUTH MOSKJIUBICTh 06'€MHOTO NedOopMaliiiiHOro OnpaloBaHHs METaTy 3JIMBKa IPY KyBaHHI Oro Ha TPhOX Ta
YOTHMPUIIPOMEHEBI 3aroTiBii. Ha 1pyromy ertamni mpoBOAMTLCS NPOTSKKA TPUIIPOMEHEBO] 3aroTiBJli KOMOiHOBaHMMM 60IKaMHu, a
YOTHMPUIIPOMEHEBOIO - BUPI3HUMH 10 OTPUMAaHHSI [lepepisy 6IM3bKOro 0 KPyraoro. IIpy 1bOMy MOXKJIMBI Pi3Hi CXeMU KyBaHHS,
sIKi 6ynu JocaimpkeHi. Kpim 1poro, LikaBa METOAMKA pO3paxyHKy KOHPirypatii Kom6iHOBaHUX i BUPi3HUX OOMKIB 17151
MIPOTATYBAHHA 33J,AHOTO Jlianla30Hy JiaMeTPiB TOKOBOK BaliB, gKa B JIITEPATYPi BiACYTHSA. ABTOMaTUYHi KyBaJIbHi KOMILJIEKCH,
OCHallleH] Cy4YaCHOIO KOMII'IOTEPHOIO TEXHIKOIO, MaIOTh BEJIMKI MOKJIMBOCTI Y BUKOHAaHHI TEXHOJIOTIYHMX ITaPAMETPIiB KyBaHH4, 10
IIO3BOJIUTH NIPU 33JAHUX ONTUMAJIbHUX [TapaMeTPax KOMOIHOBAaHUX Ta BUPi3HMX OOMKIB 30i/bIIATH IPOAYKTUBHICTD Ta SIKiCTb
MOKOBOK BaJliB. [Ipoliec KyBaHHSI, B SIKOMY METaJIiYHMI MaTepia IePeTBOPIOETHCS B GiMIbII CKIagHY GOPMY 32 LOMOMOTO0
06pOOKM Ta POPMYBAHHSI, € OJJHUM i3 KJIIOUOBUX €TalliB BUPOOHUIITBA BUPOOIB 3 MeTasny. B rpoueci KyBaHHS, €(pEKTUBHICTb Ta
SIKICTb BUpPOOY HEPO3PUBHO I0B'sI3aHi 3i 3IaTHICTIO iIHCTPYMEHTY BUTPMMYBATH BEJIMKi MEXaHiYHI HaBaHTaXEHHs 6e3
TIOIIKO/PKEHb. PO3yMiHHS Ta MOJIE€JIIOBaHHS HANPY>KEHb, J0 BUHKKAIOTh Y ITPOLIECi KyBaHHS, Ma€ BEJIMKE 3HAYEHHS [1J1s

BIJOCKOHAJIEHHSI KOHCTPYKIIii iHCTpYMEHTIB, MigBUILIEHHS IX TPUBAJIOCTI Ta 3a0€3Me4eHHsI SKiCHOI MPOLYKIIi.

ConjiasnpbHO-eKOHOMIYHa cipsimoBaHicTh HTII: TlosinmeHHs cTaHy HaBKOJIMIIHBOTO cepenoBuina, EKOHOMist eHepropecypcis,

[TigBuiIeHHs NPOLYKTUBHOCTI Iparii

Cragis 3aBepmenocti HTII: 3sit no HIIJKP

Bruposagskenus HTII: BuposamxeHo

Crpoku BrnpoBagskenHs: 09.202306.2024

Bupo6nuk npoaykuii: IBH3 "TIATY"

Cro>KHBavi MPoAyKIii: MigmpremMcTBa TPOMHUCIIOBOI ralysi, IPOMUCIJIOBI perioHy, HaCEeJIEHHsI Ta IPOMUCIIOBI MiANPUEMCTBA.
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