HHI MCM

<<
~
>
@)
O
—I
@)
[0
—
=
®)
O
=
=
LLl
2.
<+
—
(@)
N
Y
LLI
—
(0))]
<<
2
=
=
=

17-18 TPABH4
2021

Marepianu MixxHApOIHOT
HAyKOBO-ITPAKTUYHO1 KOH(EPEHIIIT
“Motoanb 1 TexHIYHUH porpec B Al

99

IHHOBALUINHI PO3POBKW
B ATPAPHIWN COEPI

ToMm 2

HaBuanbHO-HAyKOBUI IHCTUTYT

MEXaHOTPOHIKHU 1 CUCTEM MEHEDKMEHTY
XapKIBCbKMI HalllOHAJbHUM TEXHIYHUNA YHIBEPCUTET
ciibChKOTO TocnioaapcTna iM.I1.Bacunenka
XAPKIB, Ykpaina



MiHicTepcTBO OCBITH 1 HAYKH Y KpaiHu
XapKiBChbKUM HAITIOHATBHUN TEXHIYHUM YHIBEPCUTET ClJIbCHKOTO TOCIIOIapCTBA
imeHi [leTpa Bacuienka
TypkMeHChKH cllibecbkorocnoiapchkuii yHiepcutet iMeHi C.A. HisizoBa
HayxoBuii Hanionansuuit nuentp “IMECI™ HAAH VYkpainu
HaBuanbHO-HAYKOBHI IHCTUTYT MEXaHOTPOHIKHU 1 CUCTEM MEHEKMEHTY

MATEPIAJIA

MDXHAPO/THOI
HAYKOBO-TTPAKTUYHOI
KOH®EPEHLII
«MOJIOIb I TEXHIYHUU

[TPOI'PEC B AIIB»

«IHHOBALIHUHI PO3POBKHU B
ATPAPHIU COEPI»

Towm 2

17-18 tpaBus 2021 poky

www.master2014.metalcontrol.com.ua

Xapkis — 2021



ISSN 2519-4194

Marepianiu MikHAPOAHOI HAYKOBO-NPAKTUYHOI KOHGepeHuil
«Mogioab 1 TexHiynui nmporpec B AlIB» InHoBamiiiHi po3podku B
arpapHiii cgepi. Tom 2. — Xapki: XHTYCT, 2021. — 463 c.

['os0BHUI penakTop Haunka Oaexcanap Bosioaumuposuy,
akanemik YHAHET, pexrop XHTYCI'
imeHi [lerpa Bacunenka

3aCTyITHUK T'OJIOBHOTO Baacosensn Bitagaiit Muxaijiopuu,

penakropa nupexktop HHI MCM, noKTOp TEXHIYHUX
HayK, podecop

Pemaxrop CupoBuubkuii Kupuiio I'ennaginoBuy,

CTapIIUM BUKJIa1a4 Kadeapu onTuMizarii
TEXHOJIOTTYHUX CUCTEM
imen1 T.I1. €scroxoBa», HHI MCM

© XapKiBChbKHI HalllOHATLHUH
TEXHIYHUI YHIBEPCUTET CUTbCHKOTO
rocnojapcTtia iMmeHi [lerpa Bacuenka

2021 p.



Matepianv MixKHapoaHOI HAyKOBO-MPaKTUYHOI KOHdepeHLii «Monoab i TexHiYHMI nporpec B AMB». — 2021

OIBUKO-MEXAHIYHI ACTIEKTU B3AEMO/IL 3 HIAPOM IPYHTY 'OJTYACTHUX
POTALIIMHNX POBOYMX OPI"AHIB
Beroxin B.1., PmkkoBa T.FO.,HerpeOembKII L.C. ........ooiviiiiiiiiiiiiiiieicee s 70

MOXIJIMBICTb 3SACTOCYBAHHA MOJIEJIEM PI3AHHS IPYHTY CTOCOBHO
®YHKIIOHYBAHHS POTAIIMHUX I'OJTYACTUX TPYHTOOBPOBHUX 3HAP/Ib

Pmwxxona T.1O., Herpeberpkuii [.C., BETOXIH B.1 ....oooiiiiiiiiiii e 72
KOMBIHOBAHI 'PYHTOOBPOBHI ATPETATU BITUM3HAHOI'O BUPOBHUIITBA

Cemephs O.B., KamHary3 O.M., COKOIT A.O.. ....ooiiiiiiiiiiiiiie it 74
PO3POBKA PELIIT 31 3SMIHHUMUW OTBOPAMM OKPYT'JIOI ®OPMU

bakym M.B., Kpexor M.M., Ky3pomencekuit A.B., Ky3zboMeHCbKUN O.B.......ooooiiiiiiiiiiee, 77
J10 PO3POBKU CEITAPATOPIB HOBOI'O I[TOKOJIIHHA

Kosziit O.b., Kpexor M.M., HoBocenbiiera C.1O., byrenko M.B., Konmuk O.C. .......ccccoviiennee. 78

OBI'PYHTYBAHHS KOHCTPYKIII PEIIETA 31 3MIHHOIO ITMPUHOIO IMPSIMOKYTHUX
OTBOPIB

bakym M.B., Kpexor M.M., kypneno [.I"., Morumka B.M. .........cccooiniiiiiiiicee e 79
PO3PAXYHOK BUCIBHOI'O JUCKY JJIs1 JOCJHIJHOI IHEBMATUYHOI CIBAJIKI
Binnnk [.M., Pumkenko B.C., I'00I000B B.C........ooooiiiiiiiiiiiiii ettt 80

PE3VJIbTATU CEIIAPALIII HACIHHA I'PEUKU HA BIBPALIIMHIN HACIHHEOUMCHIN
MAIINWHI
MuxaitioB A.JL., MOPTYH MLA . ..ot 82

AHAJI3 TEXHOJIOI'TA TA TEXHIYHUX 3ACOBIB IICJISI3BUPAJIBHOI OBPOBKU
HACIHHEBOI CYMIIII BUKU ITOCIBHOI
MuxaisioB A.[L., CTPOTHI A.O. ...cociiiiiiiiiiie e 83

YIOCKOHAJIEHHS TEXHOJIOI'TI CIBBU 3EPHOBUX KYJIBTYP 3ACTOCYBAHHAM
INEPCIIEKTUBHUX COUIHUKIB
Mop0o30B LB., JIIIEHKO C.L ..c.ueiiiiiiiiiiiieiie ittt bbbt e e sneas 84

JOCJIIDKEHHSA CIBBU CUIBCBbKOI'OCIIOJJAPCBKUX KYJIBTYP 3 PO3POBKOIO
AHKEPHO-IMCKOBHUX COLIHUKIB

Mopo030B LB., HATHEHKO C. T .coiiiiiiiiiiiii i 85
BUKOPUCTAHHS TPAHCIIOPTHUX 3ACOBIB ITIJT YAC ITEPEBE3EHHS BPOXXAIO
JIATYHOBA ALO. oot 87

OIBUKO-MEXAHIYHI ACTIEKTU B3AEMO/II 3 ITAPOM IPYHTY F'OJTYACTUX
POTALIMHMX POBOUYNX OPI"AHIB
)29 1 L PPN 89

COBIBAPTICTb TPAHCIIOPTHUX POBIT AK ITOKA3HUK E@EKTUBHOCTI JIAJIBHOCTI
TPAHCIIOPTHOT O IIIITPUEMCTBA

DS B (0):3 71 7 0 © X © OO PPPP TP 91
OCOBJIMBOCTI OBPOBITKY I'PYHTY ITIJ] O3UMI KYJIbTYPH ITICJIS 3AMHSTHX ITAPIB

3aparyitueHKO O.0., AHIKEEB O.L ....ooiiiiiiiiiiii 93
TEXHOJIOI'TYHE IINIAHYBAHHS CIUIBCBbKOT'OCITOJJAPCBKUX POBIT

HUTPHHA CLA i b e e b e sb s n e sre e 95

OIITUMI3ALIA JIOTICTUYHOTI' O 3ABE3IEUEHHS IJAPO3JLTY KOJICHOI TA
I'VCEHMYHOI TEXHIKH $SIK IIIJIOYMCEJIBHA 3AJJAYA JITHIMTHOT'O ITPOTPAMYBAHH S
TPAHCITIOPTHOI'O TUITY

ba6kin 10.B., Knmumacs /[.1O., bans A.C., I'ycapoa O.K., JIutoBuenko O.M.,

BHHOKYPOB MLO. ..ot 97



Matepianv MixKHapoaHOI HAyKOBO-MPaKTUYHOI KOHdepeHLii «Monoab i TexHiYHMI nporpec B AMB». — 2021

YK 631.316.44

PIBUKO-MEXAHIYHI ACHEKTH B3AEMO/III 3 IAPOM IPYHTY
I'OJIYACTUX POTAOIMHUX POBOYUX OPI'AHIB

Beroxin B.I., 1.1.H., PuakkoBa T.FO., acnipanTka, Herpeoenbknii 1.C., acnipanT
(Ilonmascvka doepacasna azpapua axaoemisi)

B ocTanHiif vac HaOyJI1 PO3BUTKY TEXHOJIOTIT Ta TEXHIYH1 3aC00H 17151 0OOPOOITKY
IPYHTY TOJIYACTUMU POTALIMHUMHU pOOOYMMHU OpraHaMu 3 OJIHOYACHUM BHECEHHSIM
PEYOBHMH JUIs MipKuBIeHHS pociuH [1, 2]. Po3paxyHnkoBa rimmbuna o6poditky 10-12
cM. OpHak B1IOMI TEOPETHYHUN aHaANI3 Ta EKCIIEpUMEHTaIbHI JIOCIIIKEHHS
NPUCBSYEHI B OCHOBHOMY TOJIYACTUMHU POTOPHUMU POOOYMMH OpraHaMu JJis
MOBEPXHEBOIO0 O0OpOOITKY, HANpHWKIAN, JJIs pyHHYBaHHS TIPYHTOBOI Kipku [3].
[Tonanpie BIOCKOHAJEHHS 3HaApsAb NOTpeOye TIUOIIOr0 BUBYEHHS POOOYOro
MPOLIECY 3 YPaxXyBaHHSAM HOBUX MapaMeTpiB PyHKI1OHYBaHHS.

3HaYyHa KIIBKICTh TOCTIKEHDb (D 13UKO-MEXaHIUHUX aCIEKTIB B3aEMO/IIT 3 IapOM
I'PYHTY BIJHOCHUTBCS 10 pOOOYMX OpPraHiB 3 MOCTYHNAJIbHUM PYXOM BIJHOCHO MOJS.
Opnak, mig yac poOOYOro mMpouecy ToJKa 3AIMCHIOE CKIAJHUM pyX BITHOCHO
00p00JIIOBAHOTO IAPY IPYHTY, & caMe, MOCTyNaIbHUNA PyX BiIHOCHO MOBEPXHI MOJIS
Ta 00EepTaHHS.

BuaineHo ABi Cki1a10Bi MOCTYNAIBHOTO PYyXY TOJKH — Y TTO3/I0OBKHIM TITOIIMHI
B3/I0BK MIOBEPXHI MOJIsI, TA BEPTUKAIBHUM PYX, 1110 MPU3BOIUTD JI0 3aTIMOICHHS TOJIKH
B map rpyHry. OOepTranbHUN PyX TOJKMA TAaKOX MAa€ JiBl CKJIAJ0Bi: - OOEpTaHHS
B1JIHOCHO TOYKH, IO CITIBIIAJIa€ 3 BICCIO POTOPA, Ta HEPYXOMa BIAHOCHO OCI TOJIKH; -
oOepTaHHsl BIJTHOCHO TOYKH B IIIapl IPYHTY, 11O MEPEMIIIYETHCS B3JIOBXK OCI TOJKU
(mpoBepTaHHS B IIapi IPYHTY).

Di3UKO-MeXaHIuHI Ta €HEPreTUUHI 0COOJMBOCTI MPOIIECY B3aEMOJIIT 3 TPYHTOM
BU3HAYAIOTHCA PO3MIpaMu poOOYOro €IEeMEHTY BIJHOCHO MMHOUHM 00poOITKy [4]. 3
ypaxyBaHHSM IIbOTO IMapaMeTpy TONYacTi 3HAPSAAAS BITHOCATHCA JO THITY
JIOJIOTOBUJTHUX 3HApsb. JlOJOTOBMAHUN TUN BHU3HAYa€ OCOOJMBOCTI MEXaHIKU
B3a€MO/III, SIK Ha (a3l 3aHypEHHs TOJKHU, TaK 1 Ha (a3l oOepTaHHA B IIApl IPYHTY.
JIoJI0TOBHIHI 3HAPAIIS BUKOHYIOTh POOOUHIA MTPOLIEC 13 MEHILIMMU BUTPATaMU €HEPrii
BiTHOCHO HOXOBUIHHX 3HApSAIb, IO TOSCHIOETHCA 3AATHICTIO TEPETBOPIOBATU
JIOKaJIbHE CTUCKaHHA B fiehopmartii po3TsranHs i3 3cyBoM [6].

Po6oui moBepxHi roJIKM — TOPEIh TOJIKU, BEPXHS YacTHHA JIOOOBOI MOBEPXHI Ta
HWKHSI YaCTHHA TUJIBHOI MOBEPXHi. 3aHIMU MOBEPXHAMU (Y ICHYIOUiH TEPMIHOJIOT11
CTOCOBHO PDKYYHMX TOBEPXOHB 3HApsA/b) OyAyTh BEpXHsS TWUJIbHA YaCTHHA TOBEPXHI
TOJIKM Ta HWKHS YacTWHA JI000BOi MoBepxHi. ['paHHIer0 BEpXHBHOI Ta HIKHBOI
poOOUMX YAaCTHH TOJIKM € 30Ha B LIapi IPYHTY, 110 MEPEMIIIYEThCS B3OBX OC1 TOJIKU
I1]1 Yac ii BIIHOCHOTO 0OepTaHHs.

Po6oui moBepxHi BUKOHYIOTH Jie(hopMallito IpyHTY, MEXaHi3M SIKOi BIJMOBIIAE
dopmyni B.IL. T'opsiukmHa B3aeMoAil KIMHY 3 IPYHTOM [6], Ta BIOCKOHAJICHIH, 3
yYpaxyBaHHAM CHUCTEMHHUX aCIMEKTiB, (OpMysl B3aeEMOJli KIHWHY 3 IpyHTOM [7].
Bianosinno no ¢opmymoBanHs B.II. T'opsiukmHa  «... KIMH JEHCTBYeT Ha
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oOpa0aTeiBaeMblii MaTepHal OYEeHb pPa3sHOOOpPA3HO, HO CYHIHOCTh pabOThl €ro
3aKIJIFOUAETCs HE B pa3pe3aHuy JIe3BUEM, KaK OOBIYHO MPUHATO AyMaTh, a B COKUMAHUU
YJacTHIl, KOTOPOE TPOCTHPAETCS Ha OoJiee WJIM MEHEE 3HAUYUTEIbHOE IMPOTSIKEHUE,
mocjie 4yero obpasyercs TpemHa ...» [6, ¢.169]. BianmoBigHO 10 BIOCKOHAJEHIM
dhopMysI 0COOIUBICTE MEXaHIKK Je(OpMyBaHHS IIapy I'PYHTY KIUHOM IIOJIATA€E B
YTBOPEHHI Ha HOro poOOYO0i MOBEPXHI TUIA 3 MEPEYUIJILHEHOI IPYHTY BHITYKJIOL
dhopmu, Hamam nepeTBOpPEeHH1 aedopmarlii CTUCKaHHS MPUIIETIIOrO 0 KJIMHY 00'eMi
IpyHTY B nedopmalliii po3TAryBaHHs 1 3pyLICHb B IHIIOMY 00'€eMi CKUOH 1, SIK HACTI/IOK,
KPUIIIHHS IPYHTY.

BucHoBkH. 3 ypaxyBaHHSIM BiIHOCHHX PO3MIpIB TOJIKH Ta TITUOUHU 0OpOOITKY
niapy IPyHTy, rofdacTe poTaliifHe 3HapsAAs BITHECEHO A0 THUMY JOJOTOBUIHHX
3HAPSAb, III0 BU3HAYAE MEXAHIKY B3a€MOIii 3 00POOIIOBAHUM CEPEIOBHUIIIEM.

PoGoua moBepxHS TOJKM CKJIAJA€THCS 3 TMOBEPXHI TOPIS TOJIKH, YaCTHHU
7000BOi Ta YaCTUHU TUJIbHOI OOKOBOi MOBEpXHi. ['paHuIIel0 BEpXHBOI Ta HMKHBOT
poOOYMX YACTHH T'OJIKH € 30Ha B IIapi IPYHTY, 10 NEPEMIITYETHCSA B3JIOBXK OCI TOJIKH
111 9ac ii BIAHOCHOTO 0OepTaHHS.

Mexanism gedopmariii Ta pO3MYLIEHHS IPYHTY BIJIMOBIJA€ KIACHYHIN 1
CUCTEMHINA MOJEIISAM JIii IPYHTOOOPOOHOTO KIIUHY.
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