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JOCIIIKEHHS ITPOLECY OBKOYYBAHHSA POJIMKOM I3 'BUHTOBOIO
POBOYOIO ITOBEPXHEIO

B pob6omi HasedeHo pe3yabmamu 0ocaidxiceHb BUKOPUCMAHO20 pecypcy nAACMUYHOCMi npu 06KOYY8aHHI
mopoidanbHUM pOAUKOM i3 26UHMOBOI0 PO6OYOI0 NOBEPXHEIO.
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RESEARCH OF THE ROLLING PROCESS WITH A SCREW WORKING SURFACE

Recently, in Ukraine and in other countries, special attention is paid to the quality and technological heredity of finished products,
which receive metal treatment by pressure. One of the important tasks in the production of parts is to ensure the high quality of the working
surfaces and improve the physical and mechanical characteristics of the surface layer of their material. One of the most economical and
effective ways of solving this problem is to strengthen details by surface plastic deformation (PPE), which allows to more fully realize the
potential properties of structural materials in real details of complex structure and in details with stress concentrators. Using the methods of
deformability theory, the value of the resource used and its dependence on the parameters of the process of surface plastic deformation is
determined at the design stage. It is necessary to have information about the stress-strain state in the deformation cell and the laws of its
change, depending on the parameters of the process of surface plastic deformation. The most effective direction for improving the technology
of roughing roller is the choice of rational parameters of the geometry of the tool and process technology. Analyzing the obtained results it
can be concluded that there is a significant nonmonotonic deformation due to the fact that there is a wave in front of the roller in which
there is a stress tension, while under the roller there is a stressful state of comprehensive compression. In addition, when changing the
direction of obstruction, the sign of tangential stresses, which contributes to the partial recovery of microcracks and, consequently, to reduce
the value of the used resource of plasticity. According to the results of researches, it was established that the optimal mode is treatment, in
which a tool with three turns is used and the routing is performed once in two opposite directions. This allows you to increase the hardness of
the original workpiece almost twice and get a surface with a minimum roughness. The obtained results show the advantage of nonmonotonic
deformation, as in these cases, with the same degree of deformation of the surface layer of the metal, the resource of plasticity in the first
case is much smaller.
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IMocranoBka npo6JieMu

[Nonanpuie BIOCKOHANEHHS MpPOLECIB OOKOYYBaHHS JeTallell MOJMIIMBE NPH YAOCKOHaleHi (opmu
pobodoro iHcTpymenty. B poboti [1] 3ampomoHoBaHO JuUIs OOKOYYBAaHHS BHUKOPHCTOBYBAaTH POJIMK, IO MAE
TBUHTOBY po0OOYYy IOBEpXHIO 3 IEPEMiHHHM KpPOKOM. AJle NpH LOMY Ma€ OyTH ONTHMi30BaHAa KOHCTPYKILis
IHCTpYMEHTY (IiaMeTp, KpOK BHUTKIB, pajiyc cepryHOI IOBEpXHi), TEXHOJOIIYHI NmapaMeTpH mpolecy (rmojada,
3yCWIIS, WIBHAKICTH) Uil 3a0e3NeUeHHsT MaKCHMalbHOI TBEPJOCTI IOBEPXHEBOIO MIApy IPH MiHIMAaJIbHOMY
BUKOPHCTAaHOMY PECYPCOBI IJIACTHYHOCTI, Ta JUIsl 3a0e3neyeHHs] HeOOXiTHUX TMOKa3HHUKIB TOYHOCTI Ta IIOPCTKOCTI
MTOBEPXHi.

AHaJIi3 0CTaHHIX TKepeJ

B po6oti [2] HaBemeHO NaHi MPO €KCIEPUMEHTAIbHI JOCTIKEHHS Tpoliecy 0OKOYYBaHHS TOPOIAAbHUM
POJIMKOM, IO MiATBEP/UKYIOTh JOLUUIBHICT HOTO BUKOPHCTAHHS Ul OTPUMAaHHs SKICHOIO MOBEPXHEBOIO IIapy.
AJe BIICYTHI JOCHIJKEHHS BHKOPHUCTAHOTO pecypcy IutacTHYHOCTi. [Ipm moBepxHEBi mmacTwuHid aedopmarii
BUKOPHCTaHUIl pecypc IUIACTUYHOCTI MOXe OyTH po3paxoBaHMil 3a MoOJe/uto [2], 1m0 BHKOPUCTOBYETBHCS IS
NPOLECIB HAKOMMUYEHHS TOIIKO/KEHh MPH HEMOHOTOHHIM muacTuuniii nedopmarii. [pyHTyrouHCh Ha BimoMUx
pe3ynbpTaTtax MojaemoBanHs mporeciB OMT mMeTomoM CKiHYCHUX eeMEHTIB [3], Uit po3B’s3Ky 3aadi ITACTHIHOTO
nehopMyBaHHS MMOBEPXHEBOro IIApy 3aroTOBKM MO)KHa BukKopuctoByBaTH mporpamy LS-DYNA [4, 5]. [ana
nporpama JI03BOJISIE MOJIENIIOBAaTH HAINpy)XEHO-IeOpPMOBaHMH CTaH Wi 4Yac IUIACTUYHOTO (OPMO3MIHEHHS
MarepiaiB, B3a€EMOJI0 KOHTAKTHUX IIOBEPXOHb IHCTPYMEHTA Ta 3arOTOBKHU 3 BpPaxXyBaHHSIM TEPTSI.

BBeneHHsT MOYAaTKOBMX JaHMX BHMKOHYEThCS 3 KoMaHigHoro aimy. [ns Bi3yamizamii pe3yibTaTiB
iMITaI[ifHOTO MOICITIOBAHHS Ta iX HACTYITHOTO aHaIi3y BUKOpUCTOBYBaiH npenporiecop LS-PREPOST, mo BxoauTh
1o cknany nakery LS-DYNA [6, 7].

MeTow podOTH € JOCTIDKEHHS SKOCTI TIOBEPXHEBOIO IAapy METally 3arOTOBKH TUIACTHYHO 3MIITHEHOTO
OOKOUYYBaHHIM POJMKOM Ha OCHOBI pPO3paXxOBaHOTO BHKOPHUCTAHOTO PECypCy INIACTHYHOCTI MaTepialy TpH
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HEMOHOTOHHIH nedopmartii.

Bukiag ocHOBHOro MaTepiany
B namiit momeni posrmsmaeTbesi oOkatka craieBoro Bamy (Crams 45), pommkom miamerpom 50 MM, 3
npodUIEHUM paniycoM — 5 MM. AHaJIi3 OTPUMaHHUX PE3yJIFTATIB MOKa3ye, M0 MAOTh MICIle TPH 30HU AehOpMyBaHHS
[8]: obmacTs BunepemKkeHHs 001acTh HANMHUIIAHHA a0 007acTh Oe3rmocepeTH0 KOHTAKTY POJIMKA 1 AeTari; 001acTh
BincraBanHA. @opMyBaHHS BCiX 30H 10o0pe BUAHO Ha puc. 1.

Puc. 1. YTBOpPeHHsI NIIaCTHYHOI XBHJTi epe/l POJIMKOM Ta MicJsl HbOT0 HA NMOBepXHi geTani

OCKiTbKH TIpH OOKOUYYBaHHI Ma€ Miclle HEMOHOTOHHICTh HAaBAaHTa)XKEHHs, TO BEJIWYHWHY BUKOPHCTaHOTO
pecypcy IUTaCTHYHOCTI B TOBEPXHEBOMY IlIapi MeTalry micis 00KOYyBaHHS pO3paxoByBajM 3a KpurepieM [9]:

V=¥V . @)
ne W ji — KOMIIOHEHTH TEH30PA MOUIKO/DKEHb [8].

OTprMaHa TPaeKTOPis HaBaHTAXKCHHS U1 TOYKH, B SKill BEIMYHAa BUKOPHUCTAHOTO PECYpPCY IUIACTHYHOCTI
npuiiMae HalOUIbIII 3HAYEHHsI Ta MOBEPXHS IpaHYHKX Aedopmaniii crani 45 HaBeaeHa Ha puc. 2.

Puc. 2. TpaekTopist HaBaHTaKeHHs IPH 00KOYYBaHHi ABiui B pi3HUX HanpsiMax

OTpuMaHi pe3ysibTaTH CBig4aTh MPO TE, MO IPH HEMOHOTOHHOMY HABAaHTAXCHHI IHTCHCHBHICTH
HAKOIMYEHHSI MOLIKO/PKEHb 3MEHINYEThCs. [3 OTpUMaHUX pe3yJbTaTiB BUAHO, LIO TPH BIAABIIOBAHHI HAIPYKEHHS

., O |, CTHCKYIOUi, 3 HampyKEeHHs O, CTUCKyIOYe IIiJI POJIMKOM, alle PO3TAryIode Iepej Ta Iicis HbOro Ha

noBepxHi getani. 1[0 miATBEpIKYE CKIAIHUN HAIPY)KEHUI CTaH MTPH BAABJIIOBaHHI Ta 00KOYYBaHHI JA€TaIl.
BucHoBknu
Bmsnaueno HampykeHo-AeopMoBaHHi CTaH B ocepenky Aedopmarii MpH BAABIIOBAHHI TOPOiNaIbHOTO
poJHKa 3 MOBUTHHOIO KPHBH3HOIO POOOYOI TOBEpXHI B TOBEPXHIO JOBUIBHOI KPWBU3HH. YCTaHOBJICHO, IO B
3araJlkHOMY BHIAJIKY, KOJHW KOHTYP BM STHHH Ma€ CIMNTHYHY (HOpMy, pO3MOIIT THCKY MO HMOBEPXHI KOHTAKTHOI
TUTOIIAAKH TPaHCHOPMYETHCS Bifl €MINTHYHOTO HA MPYXKHIH cTamii aedopmarii 70 GJIM3BKOTO PiBHOMipHOMY IpH
PO3BHHYTIH IulacTUuHIM geopmariii B 30HI KOHTAKTY.
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