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Muveiizo Foidaun

JAOCTITAEHHA THHAMIKH MAINMTHHHOTO ATPETATY 3 HEITHIHHOH
MEXAHTYHOR XAPAKTEFHCTHREORK POBOYOI MANTHHHA

Mykhailo Eaidash
DYNAMIC RESEARCH OF MACHINE ENGINE WITH NONLINEAR
MECHANICAL CHARACTERISTIC OF THE OPERATING MACHINE
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Omong 13 33ET3EE JOCIUTESHRS AHHAMIKE MANHHEOTD arperaTy € BMSHAYAHHS B aHATIE
AKOHIE PYXY Ta SHHEAMIMHHX HIBIHTZEEHE, M0 ELTIOELTAMTE HaHOLTEID XapaKTepHHL
peERMaN PODOTH, K FCTATSHEH PVE T3 OISpeXLTHI TPOIecH.

Hafmazcrime ans EHZHZ9eEHS ZaE0HY PYEY EHKOPHCTOEYIOTE HaOTROxeH] MIHIMH] Me-
XIAHYH] XIPAETEPHCTHEH. D IEOMY ENIEOXY POSE %30K JRdepeHMaTeHHX DIEHSHE DYXY
MO®EHA OTPHMATH E AaHAMITHIHIH Jopa. 3agaqa gemo FORENATEIOETECE, EIND X092 D ogma =
MEXIAFITHNY XAPaKTePHCTHE (PYIMEHIC: CHI 200 CHI OOOpY) € HETHINEOK 1 B DLILITE MIpl —

EOTH HaTIHIHEHME £ nEnn;m METAEITE] EAPANTEPHCTHER.

Brpuemmo DMHIMIGI MIUHEHRX arperaTiE OpHCETYEHD OOCHTE EBSIHEY EUEEICTE J0-
coiTeeas. Jo OCHOEOTONOEHEDS @ HEX MOGH2 BlgHecTH podots [1] — [3], 2o posraseyTo pizm
SCTISETH JHEAMIKH MaITHH 3 mmumummmm@mmnm 3 TEECHE
SAMPOTICHOEHC AHATITHTH] MaTOEH THEMITHID puspa::}m OPHECTIE MANTHHHEMY aIPETaTIs.

[MTepoxe xoT0 MHTAHE CTOCOEHD EMIHAYSHET IEKOHIE PYXY ITH VCTANSHOTO PEEHMY Ma-
IIHHECTC aIperaTy Ta NEpeXxlIHHE IPCNeciE — posdiry 1 FaNbMyE3HHE POSTAEHYTC B poboTl
[4]. Pazons 12 zaransmHey MeTOTAME JHHEAMIMHOTT ZHATIZY 1 CHETSZY TYT EHENAIEHD MeTOTH-
EY EHOODY THHAMITHHEY MOTETeH OKPEMEY GaCTHH MaITHE, DOEAZaH0 CIOCO0H EHIHATSHHT
IHHAMITHIY HIEZHTLINSHE E TepeTaEaTRERD MaXaHIZMaX.

3 MeTON CHpOMeHHY COMHCTIEATRHEE NPOLEIyP HeTHINH! XapaxTepHCTHER po0oTol
MIMMPHA, §E TPAEHTO, SaMIEKIOTE IX MHeapHIOEIHIME Haomoseaaauw [3], [6], mo & meemnx
MIpl FCRNATHIOE NPAKTHAHE 3CTOCYEIHHR OTPHMIHHL PES¥IRTATIE.

B mama pober gocmmxeno mpomec pna-uu-_'. MAMEHHEOTY ATPETaTy, M0 CEIAT3ETECE 3
ABMTYHZ, NepelaEaTEHITO MEXAHIZMY Td poDoTol MAMHEH, M0 M€ HETIHIHHY xapaETepHC-
THEY Vv EHTTIENI KEZTpareaEol fvermi. Pose 5208 2303w oTPHMENRD E aHaTITHIHEOMY ERTTIE
083 TPAIHIIHHEOTO SACTOCYEANNYE METOIIE MEeapHzaImi.

Ilps amamz1 THHIMIEE MANTHEEOTO ATPETaTy NPHHHETO TPHEITYISHHE:

- MepeNaTovHe EIMHONISHES T3 KOedIEHT XOpHCHOD Ml MepelaEaThHors MEexaHIzMy €
HEeSMIHEIME,

- rl:l.u; L pG-EEI.I'} CEpeIHE EYVTOEA MEHIKICTE POTOPA SMeXTPOIEHTVHE 14 KOEEH HOTo mo-
EHEE u-uep-r EMIHEETECE HOZHATHD,

- Ha EX1T OERTVHA MOJAETHCE MOCTIMEMEH VIPAETIIONHE IapaMeTp, TOOTO POsOIr € Hake-
POEIHEL;

- AT TOCTUTESHEE NPOHecy posoiry ERKOPHCTOEVETRCE CTATHYHA XaPaETEPHCTHES JEATVEI,

o3



UERAINE - EU. INNOVATIONS IN ERDUCATION, TECHNOLOGE, BUSINESE AND LAW
SIOVAE REPUBLIC-CZECH REPLRIIC, 2018

- 3BETSHNA 00 EATY AEMTYHA MOMSHT CHI OMODY SAT&EERTE TUMEEH ELT IMEHIKOCTL 1
HECYTTEED IMIENETECE ELTHOCHD CeperTHBOT 32 IOEHAH 00epT POTOPA SHIYEHHE,
- E Iponec] poz0iry EVTOEA MEMIEICTE POTOPA ABMTVHAE IMINKMTECE ELT HVIE IO IH3-
9eHHEE, 00 € CEpeIHIM JITE YCTATSHOrD PYXY.
3 VDEXVEAEHTM EHINSTacHATEHOTC, ITE POIE 32HHET 3139l ERECDHCTaHT pleEsEES [1]:
fe ]

J === My () + M (a0), (L)

me 1 —=ac,

& — EVTOEA MIEHIEICTE POTODA IERTVHA,

J — 3EeTeEEE Q0 EaNy POTOPE JEHTYVHA MOMEHT IHEpIil ECHOND MIAIOHHHOrD arperaTy,

M (&) — mosesT Ha Rany poTopa AEETYEA, M, (a) — IEemsEmE 3o EaTy poTOpA MO-
MEHT CHIT OIOPY.

3zEoH pyxy @f) EREHAYEECE OIS PEAHMY PO30IrY MaITHEHOTO aTPETATY 3 IBHTYHOM, D
Ma3€ MHEIAEY CTATHIHEY XapakTeprcTEry M- (i), T2 podouoin MAMEHOK @ HATHIAHOK IapaK-
TepecTEEos M (@) v ERTIEm ERagpaTEemEol dyvEni:

M, (@) =B (@—ar)+M,, (2

M, ()= A (o —a )+ B (w—am) - M, (3
ge By Aw, By — mapaueTpR XaparTepECTHE JERTVES 1 pOOOT0] MIAITHEN ELTIIOELTHD;
B; 0, 4uwZ0;
@y, M, — mMERIKICTE 1 MOMEHT JEHMIVHA E PeXHM] VCTANEHOTO pPYXY, OIf SEOTD
EI-{D =_]|-a:|r‘? |:.I'i:|u:| = —Mml::ﬂiﬂ}; A
B pezymeTaT! 1mTerpyEanms (1) ans exbpamem (2) 1 (3) 2 vpaxyEaEESM MOTATEOROI VMO-
e § = 0, @ = (, oTpemano:
)= pie-a)de +B}|, ”
ldap+B  |(A(w+ay)+B)day|

med=4_ ;8= E‘., +5,.
JamezmmeTs @), EMzHaTeHO, SE GVHEIED, N0 € E336MHC oDepHeRom 10 (4):

B 1dm +5B B
) = [ ol —Aa, B} (3)

Oa Z = E.‘.E[:[!' G‘!ﬂ‘n -I-E:l.'rJ-]. C= ;';!.ri;,] fI[J'iﬁn +E:|.

Amam:z dopurvim (3) morazyve, mo aCHMOTOTEYHE HaOTHXEHHT KVTOEO] MEMIKOCTI @ JI0
ETHIHHE & Bigbyeaetecs mpr 246, + B < (), mo sinnorinze yuoei erifixol pobors npeso-
aa [4]: dM; /e +dM o (da <.

Brzmawerss dymrmi @(r) A2 MOETHEICTE EITIVEATH MoumesT M [ II0 ENEEX3E E IEpe-

JAETEHOMY MEXIHIEMI MT 9ac pozolry. Blomosinee 7o mpemEsTol CHes ManTHHECT T ArPeraTy
VAIOEY PIEHOEATE EQTA POTODA DEHTVEA I MOMEHTOM 1Hepmi [, NpeIcTARIEHD PIERSEHETA:
dtl
J. 2 = =M {al) — M (ai) . (6)

Poze'sz0ox pleEaasEs (6], = ].']J-a::\"nmm CIHIEELTHOISEE {2} 1 (3, OTPHAMIHT ¥ ENCITEIL:

1 ma - B, |C expra i Ty +1] }
M _(ah)=M, +J{ -Cax- [C“E::p(ﬂr.,.f}'rl}lf -explra!J) (7

gew = 2destEB,yn=Jn/J
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B memax npriHATHX JoMyIOess Gopaya () BpaxoEye OpaETHYH BCl OCHOEBHI IapameT-

PH Opolecy pos0iry MAIMHHOTO ATPeTaTy. B sane#HoCTi B CINEEITHOIIEHHA MIE EEIHTIH-
Hamm fa 1 B (Cexp(fa/J)+1) moment M, Moxe sMIHIOEATHCA § 9acl, AK B OIK SOLTBINEH-

HA, TAE i SMEHIIEHHA, EiTHOCHO BemunAn ;. Buromanmn yMoen @ =5 _(Cexp(ia/J)+1)

MPHEEQIHTE A0 OEPeMOrD EHNagEy, EoaH M (a) = M,

ITpn saEmaHAK MEXAHIYHAK XAPAKTEPHCTHEAX JEHTVHAE 1 poboYIoi MANIHHA TOIOBHFM dak-
TOPOM O PeryiECBAHHA BEerarEn 1 ¢ OesposMipHE IIapaMeTp 4, II0 SMIHIOETECA B Me-
#ax D=p<1.

OtprMani pesyIBTATH AHATITHIHOTD AOCTLTHKEHHT MOMYTE OYTH EHEODPHCTAH] T4 EHSHA-
YEeHHA CITHMATEHIX r[apm..{erpm MAIMHHIE ATPETaTiE 3 HEMHIAHON XapaETepHCTHEOK EH-
KOHABYOTO MEXAHISMY Ha CTAAil iX JHHAMI9HOTO IPOEETYEAHHA.
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Volodymyr Kalchenks, Andrii Feroshenko, Sergiy Boyko
MATHEMATICAL MODELING OF ABRASIVE GRINDING

Ndhemarical modeling of the fnite slemert methed of working processes of abwasie grinding gf structural steel on
steel 45, i the eapmple alectro-corumdum whee! with ceranic binder wred o g abrazive fool. Contact prablem of fool -
teraction gf gram aud the workpisce fuzs been sofved The problem af modeling the cutting process 1 a chip fhrmaion o
consequertly, the formumton of new surfaces ko been sohved Disrrilution of plastic stratn, tewperaiure, shedar, IO, SIram
Fte, femaal pressurs, cutig forcesr charts ard Enelic energ) Wi defieed

Keoypwords: mathemmical modeling. finite element method, abrasive grinding: structural sfeel” abrasives. coruruiom,
ceramic bond.

To optnuzation of products and production processes in recent years in the industry paid
nuch attention. Therefore, considerable progress has been the technology of virtual modeling that
allow in the short term and cost to perform optimization using a full-scale experiment as verified.
Thanks to thiz already at the design stage technology can get detail with the optimal size, proper-
ties and cost. And only small clanfying remain in the implementation phase of the process.

In the present paper described the methodology of implementing virtual grinding treat-
ment vsing numerical methods, including finite element method. The need for numerical
methods is due to the impossibility of the analytical sclution of differential equations of plas-
ticity theory in partial derivatives in general form for any geometnically complex areas.

According to sources [1, 2, 4] curmrently known several methods of numernical modeling of
deformation processes and thermal conductivity, fintte difference method (FDM), finite element
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