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YTOYHEHHSA TEOPETUYHUX ®@YHKIIN IOPUCTOCTI ITPU
HJIACTUYHOMY JE®OPMYBAHHI MATEPIAJIIB

BiHHMIIBKUI HAIlIOHATLHUIM TEXHIYHUH YHIBEPCUTET

AHoTanisa

Di3uKo-MexaniuHi 1acmMu8oCmi NOPOUKOBUX MAMEPIALIE 3HAUHO 3ane)cams 6i0 0cobaugocmelt i GeIUYUHU
nouamkoseoi nopucmocmi. B cmammi npeocmasenena memoouxa ONUCAHHA MEXAHIYHUX XAPAKMEPUCUK
nopucmux min €OUHUMU QYHKYIAMU, WO 8i000paxdcaloms 3aKOHOMIPHOCMI 3MiHU nopucmocmi nio uac
NIACMUYHO020 POpMO3MiHeHHA. [lana memoouka 0a3yemvCsa HA OCHOBHUX NOJIOHCEHHAX MEXAHIKU NAACTMUYHOL
Odeghopmayii nopucmux min i 0036014€ ompumyeamu 00CmogipHi QyHKYii nopucmocmi 018 0aHo20 mMamepiany,
WIAXOM  YMOUHEHHA Meopemuynux QynKyit excnepumenmanvhuumu oOocriodcennamu. Ipyumyouucs na
NPOBeOeHUX MeOPEMUYHUX MA eKCHePUMEHMATbHUX OO0CTIONCEHHSIX OMPUMAaHo @QyHkyii nopucmocmi 0z
mamepianié Ha OCHOBL MIOI, NPeOCMABIeHa MeMOOUKA PO3PAXYHKY HAKONUYEeHOI depopmayii mamepiany 0CHOBU
ma nob6y008ano Kpusi meuii.

KuarouoBi ciioBa: mopucte Tino, (GopMo3MiHEHHs, (YHKIS MOPUCTOCTI, 0OpPOOKAa THCKOM, XOJOJTHA
lacTuyHa aedopmarisi, KpuBa Tedii, HanpyskeHHs, aedopmarii.

AHami3 BiJOMHX EKCIIEPUMEHTAIBHAX 1 TEOPEeTHYHHX pe3yNbTaTiB IMOKa3ye, IO YMOBH
TUTACTHYHOCT] 3aCHOBaHI Ha TiMOTE31 MpO iCHYBaHHs MOBEPXHi MJIACTHYHOCTI MOPHUCTOTO Tina, SIKi
BPaxOBYIOTh BIUIMB IIEPIIOTO Ta JIPYroro iHBapiaHTa TEH30pa HAIMpPYXEeHb 1 JIPYroro iHBapiaHTa
JieBiaTopa HaIpPYXeHb, JOCUTH MOOpe OMHCYIOTh MEXaHI3M IUIACTHYHOTO JehOPMYBAHHS MMOPUCTHX
MarepialiB, SIKIO BUXOAWTH 3 MPHUITYIIEHHS, IO TPETi iHBapiaHTH HE YMHATH BIUIMBY Ha MOBEIIHKY
TIOPHUCTOTO TiNla. AJle 3 BpaxyBaHHIM i30TPOIIii Ta MiAX0My MOB’S3aHOTO 13 3aBJaHHSM BIACTHBOCTEH
nucuraTHBHOI GyHKIT [ 1, 2] Oyaa oTpuMaHa yMOBa IJIACTHYHOCTI MaTepiaiy, IO YIIbHIOETCS
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e k = \/go-T, O - TPAHMI TEKYYOCTi TBepaoi (asu mpu ogHoocHOMY po3tsry, fi(6), f(6) -

(GyHKLil mopucrocTi, p = %o-ijé‘ij — CepeHE HaNpyKEeHHS.

Sxmo p=0, TOo npu 00’€MHOMY HANpPYKEHOMY CTaHI acOIIHOBaHUN 3 YMOBOI IIJIACTUYHOCTI
MOPUCTHX T 3aKOH Tedii [3] mpUBOAMTE 710 TOTO, IO MPH IDIACTUYHINA JaedopMarlii TOPUCTOro Tijia
Mae Miciie 3MiHa 00’ eMy IpH BiICYyTHOCTI cpepryHOT KOMIIOHEHTH TEH30pa HAIPY>KEHb.

CyuacHi cremiani3oBaHi MpoOrpamMHi CHCTEMH HE 3aBXIU JIOCTOBIPHO OIUCYIOTh TMPOLECH 1
SBWINA, SKi MalTh Micle NpW IDIacTUYHiM medopmarnii mopuctux Tin. IligBumeHHS TOYHOCTI
PO3paxyHKiB B TAKHX CKJIAJHUX Mpolecax MoTpedye CTBOPEHHS HU3KH aJbTEPHATHBHUX ITOCTAHOBOK 1
HAOJIMKCHUX METOIB PO3B’A3KYy, IO JIO3BOJIUTH PO3UIMPUTH Kjac Takux 3anad. CTBOpPEHHS 1
PO3BUTOK HOBUX TEXHOJIOTIYHUX MPOIECiB OOPOOKH THCKOM IMOPOIIKOBHUX MAaTepiajiB MOTPEOYIOTh
METOAMKHA MPOTHO3YBAaHHSA HEOOXiTHMX eKCIUTyaTalidHUX XapaKTePUCTHK BHPOOiB. Skmo ams
JIOCHIJDKEHHST (POPMOYTBOPEHHSI TOPOIIKOBUX MaTepialliB BUKOPUCTOBYBATH PIBHSHHS IJIACTUYHOCTI
MOPHCTOTO Tija, SIKi BCTAHOBIIOIOThH CITIBBIJIHONICHHSI MiX CEpEeHIM HANpYKCHHSM, 1HTEHCHBHICTIO
JeBiaTopa HampyXeHb 1 (YHKUISIMH IOPHUCTOCTI 3ampornoHoBaHi [3], TO TeopeTH4Hi 3aJIeKHOCTI
OTpHMaHi i3 OCHOBHHX pIiBHSHBb TeOpii Tewii MOpUCTOro Tiia MOTPeOYIOTh YTOWYHEHHS (YHKIIIH
MOPUCTOCTI Yepe3 Koe(DIlieHTH, SKI BU3HAYAIOTHCSA EKCIICPUMEHTAIBHO 1 € PI3HUMHU ISl KOXKHOTO
MOPHUCTOTO MaTepiaty.

Hns Bu3HaueHHS (QYHKUIH MOPUCTOCTI MaTepially Ha OCHOBI MiJi MPOBOAMIM AOCTiAM Ha
0caZKy 3 MIHIMaIbHUM TEPTSAM Ha TOPLSAX A TPhOX BUXIAHMX 3HaueHb mopuctocTi (60=0.246,
00=0.194, 60=0.0775) [4, 5].
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Otpumana B pesynbrati iHterpyBanus (3) kpuBa Teuii To=f(I'0) Moke OyTH ampoKCHMOBaHa
CTENEHEBOIO 3aJICKHICTIO:
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Puc. 3. OcboBi HanpyKeHHs B OPHCTUX MiJHHX 3pa3Kax 4K . .
npH ocami Puc. 4. Kpusa Teuii MaTepiaiy ocHOBH (Mizb)

[Nokazani Ha rpadiky TOYKH BiAMOBINAIOTH po3paxyHKaM 1o (3) aist 3pa3KiB pi3HOT BUXiTHOT
nopucrocti npu m=0.97, n=1.35.
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REFINEMENT OF THEORETICAL POROSITY FUNCTIONS DURING PLASTIC DEFORMATION OF
MATERIALS

Abstract

The physical and mechanical properties of powder materials significantly depend on the features and value
of the initial porosity. The article presents a method for describing the mechanical characteristics of porous
bodies by single functions that reflect the regularities of porosity changes during plastic deformation. This
method is based on the basic principles of the mechanics of plastic deformation of porous bodies and allows
obtaining reliable porosity functions for a given material by refining theoretical functions by experimental
studies. Based on the theoretical and experimental studies, porosity functions for copper-based materials were
obtained, a method for calculating the accumulated deformation of the base material was presented, and flow
curves were constructed.

Key words: porous body, deformation, porosity function, pressure treatment, cold plastic deformation, flow
curve, stresses, deformations.
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