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HaBezieHi pe3ynbpTaTi KOMIT FOTEPHOTO MOZICJIFOBAHHS KOHTAKTHUX HAIIPY)XEHb 1 IeopMaliiii TpHOOCHCTEMH «I10B-
3yH-TIJIEIbY LTHIPUYHOI HANPsIMHOI Ipec-(pOpMH Ul OIIHKH HOro 3HOCOCTiHKOCTi. BcTaHOBIEHA MOXIIUBICTH OLIIHKA
BIUTMBY OCOOJIMBOCTEH KOHCTPYKLII By3/1a TepTs Ta HOro yMoB poOOTH Ha nepedir NpoLeciB 3HOITYBaHHS.

Karo4ogi ciioBa: KoMl roTepHe MOJIETIOBAHHS, KOHTAKTHUI THCK, IMITIHAPHYHA HAIIPSIMHA, 3HOCOCTIHKICTB.
Beryn

Ha erami mpoekTyBaHHs BY3JIiB TEPTS HENOCTATHHO yBArU MPUALISIETHCS PO3PAXYHKOBHM METOJIAaM aHa-
JIi3y TPOLIECiB 3HOIIYBaHHS i MPOTHO3YBAaHHS pecypcy mapa TepTs 3a KpUTepieM 3HouryBaHHs [1].

3 omsiy Ha BaXJIUBICTH JTaHOI MPOOJIEMHU CTa€ OYEBHIHOIO HEOOXIJHICTh CTBOPEHHS PO3PaXyHKOBHX
IHCTPYMEHTIB JJIsl iIH)KEHEPHOTO aHaJIi3y BY3JiB TepTs. SIK Moka3aB aHalli3 BUKOPHCTAHHs MIIHICHUX pO3paxyH-
KiB, €()EKTHBHUM IHCTPYMEHTOM B 1H)KEHEpHIiil HisTIbHOCTI € KOMII IOTEPHI PO3PaxyHKOBI MaKeTH, sIKi J03BOJISI-
I0Th 32 JIOIOMOTOI0 PO3PaxXyHKOBUX METOMIB OLIHHTH, SIK ITOBEIETHCSI KOMIT'TOTEPHA MOJIENb By3Jla B PEabHUX
yMOBax eKCIUTyaTallii, J0IOoMaraoTh MepeKOHATUC B Ipalle3aTHOCTI HOro B 3aiaHuil mepiox yacy, 6e3 nonat-
KOBHX BHUTpAT 4acy i 3aco0iB.

Onuc KoHCTPYKIIi i yMOB ekciuryaTanii TpudocucTeMHu MOB3yH-NaJenb npec-(opmu

Pyxomi 3’e€HaHHS 3BOPOTHO-TMIOCTYIAIBHOIO PyXY JeTalield, 3a3BUuaii, MpaltoloTh B yMOBax iHTEH-
CHBHOTO TepTs KoB3aHHs. [0 Takux Jeraneil, 30Kpema, BiJHOCATh HANPSIMHI KOJOHKH 1 BTYJIKH BUPYOHHX 1 Mpo-
OVBHHX IITaMIIB JUIsl TUCTOBOI'O IITAMITYBaHHS, HAIIPSIMHI J€Taji TepMOILIaCTaBTOMATIB, TOLIO.

Oco0iMBY yBary 3aciIyroByroTh MoJiOHI AeTaji MexaHi3MiB IIEpETBOPEHHsI HAIIPSIMKIB PyXy, SIKi TiJ-
JTAIOTHCS] 3HAYHUM HaBaHTa)XEHHSIM, 1110 [TPU3BOJUTH J0 IHTEHCUBHOTO 3HOIIYBAHHS iX KOHTAKTHHUX ITOBEPXOHB 1
MOPYIICHHS pOOOTH MEXaHi3MiB B miJIoMy. J[o Takux map TepTs, 30KpeMa, HajeKaTh KIUH — MaJblli 1 TIOB3YHU
npec-popM 3 JIBOMa B3a€MO IEPHEHANUKYISPHUMH IUIONIMHAMHU PO3HIMAHHS, SKi HIMPOKO BUKOPHUCTOBYIOTHCS
JUISL JIATTS 111 THCKOM (DACOHHMX BUPOOIB 3 MOJIMEPHUX MaTepialiB i METAIEBUX CILIABIB.

Ha puc. 1. 306paxeno 4-x TBipHY npec-hopMy AJIsl JIUTTS i TUCKOM ITOJIMEPHHUX ITOPOXKHUCTHX
BUPOOIB THUITY 3JIMBHUX JIIHOK YMHUBaJbHUKIB. 30BHIIIHI MTOBEpXHi BUpOOy popMyroThCs pyxomoro 1 Ta Hepyxo-
MOIO 2 MaTpHISIMH, a BHYTPIIIIHI — 3HAKaMH 3.
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Puc. 1 — IIpec-popma 2151 JUTTSA NIl TUHCKOM IOJIiMEPHUX MOPOKHUCTUX BUPOOIB:
1 — pyxoma MaTpuusi; 2 — HepyxoMa MaTpuUls;
3 —3HaKkM; 4 — KIMH-NAJBLI; 5 — TOB3YHH
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B 3imMKkHyTOMY cTaHi npec-(popMHU po3ILIaB MOJIiMEpy Yepe3 JTUBHUKOBY BTYJKY 1 CHCTEMY BITYCKHHX
Ta PO3BIAHUX KaHATIB 3aIIOBHIOE (POPMOTBOPHI THI3/a, A€ BiH OXOIOKYETHCS 10 TOBHOI'O TBEPIIHHS, MICIs YO-
ro BiIOyBaeThCs aBTOMAaTHYHE PO3KPHBAaHHS Npec-GOpMH IUIIXOM PO3MHUKAaHHS ii CKIQJOBHX Yy TaKii
HIOCIIiIOBHOCTI.

Crioyatky po3MHUKaIOTHCS MATPHIIA 32 PaXyHOK MepeMilleHHs pyxoMmoi 1 Big Hepyxomoi 2 1i yaCTHHH.
IIpu upomy BimdopmoBaHi BUPOOM YTPHUMYIOTHCS Ne SIKMi yac B pyxomid marpuui 1. IloTiM JgBOMa KITHH-
MANBISIMU 4, TIPUKPITUIEHUMH 10 HEPYXOMOI TUIUTH Tpec-pOopMH, PO3BOAATHCS B MPOTUIIEKHY CTOPOHY PyXOMi
TIOB3YHHU 5 pa3oM i3 IPUKPITUIEHUMH JI0 HUX 3HaKaMU 3. Pyx MOB3yHIB MPOJOBXKYETHCS IO TOTO Yacy, MOKH 3Ha-
KU HEe BUIIYTh 32 MEXi OTBOpPIB y BWINMBKaxX. lIpu 3aMuKaHHI npec-GopMH pyXH BiIOYBArOTHCS y 3BOPOTHOMY
HAIpPSIMKY.

bazoBwuii matepian nmoB3yHna — seroana craib 20X a6o 18XI'T 3 nemeHTali€r0, rapTyBaHHSIM Ta Bif-
myckoM, TBepaicTio HRC 56 — 52. IToB3yH mpaliioe B napi 3 KIMH-TIANBIEM, 1110 BUTOTOBIISIIOTH 13 IHCTpyMEHTa-
JIBHUX BUCOKOSIKICHUX ctayieli Tuny Y8A, Y10A Tepmoobpobienux mo TBepaocti HRC 59 — 65.

1o crocyeTbest TOBIMHK MiHIMAJIBHOTO HIAPY MacTWiIa y NaHii mapi TepTs, TO BiZIOMO, IO CIPsDKEHI
noBepxHi 06po6ieHo 10 moperkoeti R = 0,4 mrm. Sk Bxke Oys10 BiaMiueHO, AaHi AeTalli MPALIOITh B YMOBAX
TPaHUYHOTO MAIIEHHs, 2 TOMY TOBIMHA MiHIMAJIBHOTO NMPOMIAPKY MacTHIa OBUHHA CKJIa/IaTH HE MEHIIE 3a Be-
JIMYNHY LIOPCTKOCTI KOHTAKTYIOUHX TI0BEPXOHb, T00T0: J = 2R_ = 0,8 MKM.

Jlis maHoTO CHpSHKEHHS PeKOMEHJIOBaHI aHTU(PPHUKIIHHI MacTHIa, sIKi BOJIOMIIOTh BUCOKUMU MPOTH-
3aJUPHAMH BIACTHBOCTSIMH, TOMY IO IIpU POOOTI By3la caMe 3aJUpPKH MOXYTh IHTEHCU(]IKYBaTH HPOLECH
3HoueHHs. Halibaxanimmm e 3acrocyBanns mactiwia [IUATHUM 210, a6o Jliton — 24.

B ninomy, pecypc aaHoro By3ia TepTsl IOBUHEH CKJIAJaTH HE MEHIIE SIK 3 ... 5 THUC. IUKIIB, aje npu
TIOPYILIEHH] eKcIuTyaTalii (3MalieHHs! yepe3 KoxHi 2 ... 3 3MiHM poOOTH) pecypc By3ja MOXKE 3MEHIIUTHCh Ha
30 %, i ckagaTy BiAMOBIAHO 1 ... 2 THC. UKIiB. [ paHMYHE 3HAUCHHS 3a30py B CIPSDKEHI TOB3YH-TIAJICIb CKIla-
nmae 0,5 Mm.

Bu3HavyanpHUM, 11010 3HOCOCTIMKOCTI 1 HaMIHHOCTI Mpare3naTHOCTI mpec-hopM, € CTablIbHICTh PO3-
MIpIB 1 CTaHy MOBEPXOHb TEPTsI KIMH-TANBLIB Ta X HANPSMHUX, SIKi MiIAaI0ThCS 3HOIIYBAHHIO IMiJl €0 3HAY-
HUX KOHTAKTHHX HaBaHTakeHb. KiHEeMaTUYHWH CHIOBHH aHaJi3 poOOTH CHPSDKEHHS MOB3YH Maselb JJO03BOJIUB
BCTAHOBMTH 3HAYECHHS CHJIM IIPUTUCKAHHS TANBI 10 noB3yna N = 3926 H.

YucesbHe MOIETI0BAHHS TPUOOKOHTAKTHOI B3aeMoJil y TpuOOcHcTeMi OB3YH-NIAJIelb

[Nepimmm KpokoM 1t TOOYI0BU MOJIeliel Ta MPOrHO3yBaHHsI 3HOCOCTIHKOCTI By3Jia TEPTS € eTall BU-
3HA4YEHHs OCOOJMBOCTE KOHTAaKTHOI B3a€MOJii €JIEMEHTIB peajbHOro By3Jia TEPTS 1 OLIHKH HAIpYXeHO-
neopMOBaHOTO CTaHy, SIKMH TO3BOJINTH OOTPYHTYBATH BHOIp PO3PaXyHKOBUX MOJEIEH.

[Mapa TepTs KIMH-TIANENb — MOB3YH Ma€ KOHCTPYKTUBHI OCOOJIUBOCTI, IO OYAYTh CYTTEBO BILTMBATH
Ha PO3IIOALIT Ta 3HAYESHHSI BEIMYMH, SIKI XapaKTePU3YIOTh KOHTAKTHHUI THCK B 30HI TEPTSL.

AHani3 iCHYIOUMX PO3pPaxyHKOBUX MOJeNei, siki O TO3BONIIM 3 JOCTaTHHOIO TOYHICTIO BU3HAYUTH
KOHTaKTHI HABaHTA)KEHH:I B 30HI TEPTS 3 YpaxXyBaHHSIM KOHCTPYKTHBHHX OCOOJIHBOCTEH Ta crierudiku QyHKITO-
HYBaHHS By3Jia TEPTS [10Ka3aB, 10 HASIBHI MOJEI] MICTSITh PsiJl IPUIYIIEHb, SKi € BU3HAYAIBHIMU JUTS BY3JIa Te-
PTS 1 HEXTYBaHHSI HUMH NPU3BEJIE /10 CYTTEBUX MOXUOOK y Pe3yibTaTax 1 YHEMOXIIUBHUTH MTOOYJOBY aJeKBaTHUX
aHATITHYHUX MojieNield. Buxonsun 3 BUIEBKAa3aHOrO Uil PO3PaxyHKY BEIWYMHH KOHTAKTHOT'O THCKY B CHpS-
JKEHHI KIIMH-TIaJIeb — IOB3YH BUKOPHCTAHO METOJl CKIHYEHHX €JIEMEHTIB.

Jlis aHamizy i po3paxyHKy BEIMYMHH KOHTAKTHOT'O THCKY B Mapi TepTs moOyJoBaHiI po3paxyHKOBi
CXEeMHU TpecTaBiieHi Ha pucyHky 2 (a, 6). IIpu aHami3i KOHTAKTHOI B3a€MOIIi CIEMEHTIB Mapu TEPTS JOLIIBHO
PO3TIISTHYTH [1Ba TPAaHUYHKUX BapiaHTH B3a€MHOTO PO3MIILEHHS MOB3YHA Ta KJIMH-TANBIL, Ha TOYATKYy Ta B KiHII
LUKy TIPECYBaHHS, KOJIM BiIMIHHOCTI HANPY>KEHO-1e()OpMOBaHOI0 CTaHy MOXXYTh OYTH MaKCUMAaJIbHUMH.

[ToBepxHi0 B HaBaHTa)k€HO €KBIBAJICHTHOIO CHJIOIO, SIKA MOJIEIIIOE HABAaHTA)XKEHHS BiJ B3a€EMOJII1 TOB3Y-
Ha Ta nanbl (HopmansHa peakiis N ). [IoBepxHs manbls A 3aKpimieHa HEPyXOoMo.

VY BIONOBIAHOCTI A0 pPO3PaxXyHKOBOI CXEMH B MPEMPOIIECOpl MPOrpaMHOr0 KOMILIEKCY Ansys mooymo-
BaHa PO3PaxyHKOBa CKiHUEHO-EIEMEHTHA MOJEINb (pHc. 3).

JIy1si CTBOpPEHHS CITKM CKIHYEHHMX €JIEMEHTIB ITOB3YHAa BUKOPHCTAHI MPOCTOPOBI JBAIATUBY3JIOBI eJie-
MenT SOLID186, mis CITKH CKIHUSCHHX €JICMEHTIB MaJIbI — IPOCTOPOBI TeTparoHabHI AECATH BY3JI0Bi eleMe-
HtH SOLID187. B sikocTi KOHTAaKTHOI MMOBEPXHI BUOpaHa MOBEPXHS IIOB3YHA, a HiJTHOBOIO — MOBEPXHS MAbLI.
Jly1st cTBOpEHHS KOHTAKTHHUX ITOBEPXOHb IJIOBOI OBepXHi BUKopucTaHi exemMenTd TARGE170, a koHTaKTHOT —
CONTAL174. 11 po3B’a3Ky KOHTaKTHOI 3a/1adi BuOpano monudikoBanuii meron Jlarpamxka, skuit 3abe3neuye
BHCOKY TOYHICTb TP JJOCUTH IIBUIKOMY 30IraHHIO PE3yJbTaTiB.
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Puc. 2 — PozpaxyHkoBa cxema By3Jia TepTs:
2 — M0JI0KEHHsl 3aKPHUTOi npec-hpopmu;
0 —10.J105keHHsl BiAKpHUTOI npec-popmu

LA ¥
SOBER
% EA

VAt R A AR e
I SRR
;vsg.%ﬂg?'kvmm'
= v
SRR A
'-»""ﬁ‘;imﬁn*
RO
IR

Puc. 3 — PospaxyHkoBa MojeJb

Pe3ynpTaTH po3paxyHKIiB HalpyKeHO-Ie(OPMOBAHOIO CTAaHY IPHU KOHTAaKTHIil B3aeMofii IOB3yHa Ta
HAaJIbL B CTAHI 3aKpUTOI mpec-HOpMHU MPeCTaBIeHO Ha puc. 4 - 5.

Awnani3 ¢popMu po3noiny KOHTAaKTHOTO TUCKY Ha MOBEPXHI MoB3yHa (puc. 4, 5) mokasye, 1o Ha MoBep-
XHi (POPMYETHCSI CHMETPUYHA BiTHOCHO OCi 00€pTaHHs LUIiHAPUIHOI TOBEPXHI MMOB3YHa KOHTAKTHA 30HA BHUTSII-
HyToi ()OpMH B HAIIPSIMKY HE 3aKPIIUICHOTO KiHIL Hanblsl. 30HH MaKCHMAaJIbHOIO TUCKY 3MIillleHi B CTOPOHY 110
’KOPCTKO 3aKpiIIeHO] MOBEPXHi MajbIi.

Az Static Structural
Pressure

Type: Pressure
Unit; MPa

Tirme: L
02012015 15:08

20,046 Max
17,819
15,591
13,364
11,137
8,9004
66821
44547
2,2274
0Min

0,00 20,00 40,00 {mm)
i
10,00 30,00

Puc. 4 — Po3mojij1 KOHTAKTHOTO THCKY Ha MOBEPXHi NOB3yHa

A: Static Structural
Pressure

Type: Pressure
Unit: MPa

Tirne: 1

02.01.2015 15:08

20,046 Max
17,819
15,591
13,364
11,137
8,9034
86821
44547
22214

0Min B
—

0,00 20,00 40,00 ¢mm)
10,00 30,00

Puc. 5 — I30.iHii po3noainy KOHTAKTHOTO THCKY Ha MIOBEPXHi NOB3YyHa
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30Ha KOHTAKTHOI B3aeMmoii Mae crienuiuny dpopmy (puc. 6), ska 00ymoBicHa crerudikoro nedopma-
LIAHUX TPOIIECIB Ta B3aEMHOI'0O MEPEMIIIICHHS TaTbIlA Ta MoB3yHA. OCOONMMBICT, KOHTAKTHOI B3a€EMO/IIT B TAHOMY
BHITAJIKY TIOJIATAE Y BiTHOCHO BEJIMKIHA MPOTSHKHOCTI KOHTAKTY B OChOBOMY HANPSIMKY Ta CYTTEBUX Ae(opMalrisx,
BIIHOCHO TOHKOT'O MAJIbIIA IMiJT II€F0 HAaBaHTA)KCHHS BiJ MOB3yHA. Taki KOHCTPYKTHBHI OCOOJIMBOCTI TIAPH TEPTS
(GhopMYIOTh XapaKTepHHUI HaIpyKeHO-1ehOpMOBaHUH cTaH (puc. 7) Ta crerudiuHui po3MOAi KOHTAKTHOTO TH-
CKy Ha HoBepXxHi (puc. 4 - 7).

A: Static Structural
Pressure

Type: Pressure
Unit: MPa

Time: L

02.0L.2015 16:00

20,046 Max
17,819
15,591
13,364
1137
,9094
66821
44547
22214
0Min

}Aﬂn

Puc. 6 — Po3moin KOHTAKTHOI0 THCKY HA M0JIOBMHI KOHTAKTHOI NOBepXHi

A: Static Structural
Equivalent Stress

Type: Equivalent (von-Mises) Stress
Unit: MPa

Time: 1
02012015 16:0L

371,03 Max
BT

289,58

4136

206,13

16491

12368

2,455

3
0,0046967 Min

Puc. 7 - Po3noain exkBiBasieHTHHX Hanpy:xkeHsb (Mizec)

AHaJti3 30HH PO3MOIiTY KOHTAKTHOI'O TUCKY Ha MOBEPXHI MOB3yHa (puc. 8) BKa3ye Ha Te, 10 MaKCUMa-
JIbHI KOHTaKTHI HABaHTA)KEHHsI BUHUKAIOTh HA TPAHUIIIX KOHTAKTHOI B3a€EMOIIT MabLs Ta IMITIHAPHYHOI TIOBEp-
XHI TTOB3YHA 1 YTBOPIOIOTH BiZJHOCHO HEBEJHMKY BUTATHYTY B3JIOBX OCi 00€pPTaHHS HWJIIHAPUYHOI TTOBEPXHI MOB-
3yHa 30HY. 3MEHIIICHHS BEJIMYMH KOHTAKTHUX HABAHTA)KEHb B1OYBAETHCH, SIK B CTOPOHY IO CEPEIMHH 30HH KO-
HTaKTy B paiaIbHOMY HaPsIMKY TaK i B HAPSIMKY HE 3aKPIiIICHOT CTOPOHU MaJbII.

3a TaHUX YMOB B3a€MOJIi1 MAKCHMaJIbHI KOHTAKTHI HABaHTA)KCHHS CraroTh 3HaueHb 20 MIla.

Pressure
Type: ressur

20,000 ()

e oo
Puc. 8 — Po3noin KOHTAKTHOI0 THCKY HA MOBEPXHi MOB3yHa

Pe3ysnbpraT po3paxyHKiB HampyKeHO-e(OpMOBAaHOTO CTaHy NMpPU KOHTaKTHIM B3aeMoii MOB3yHa Ta
MBI IPU BiAKPHTIH mpec-(opMi npescTaBieHo Ha puc. 9 - 13.

AHati3 popMH PO3MOIITY KOHTAKTHOT'O TUCKY Ha TOBEpXHi MoB3yHa (puc. 9, 10) mokasye, 110 Ha MOBe-
PXHI OPMYETHCSI CHMETPUYHA BiTHOCHO OCi 00€pTaHHs LMJIiHIPUYHOI TOBEPXHI TIOB3yHA KOHTAKTHA 30HA BUTSI-
THYTOi ()OPMHU B HATIPSIMKY HE 3aKPITUICHOTO KiHII MBIl 30HH MaKCUMaJIbHOTO KOHTAKTHOTO THCKY 3MIIIEH] B
CTOPOHY 0 YKOPCTKO 3aKpiIIEHOI IMOBEPXHI MaJblid. 30Ha KOHTAKTHOI B3a€MOJIT Majblisl Ta IMIIHAPHYHOL MO-
BEPXHI MOB3YHA Y BUIIQJIKY BIIKpUTOI npec-popmu (puc. 9, 10) Ha BiamiHy Bij 3akpuroi (puc. 4, 5) He BUXOAUTH
Ha TOPIIEBY ITOBEPXHIO [TOB3YHA, TaK K KOHCTPYKIisi poO0OYOro TOPIIS MaIbIsl BUKOHAHA Y BUTIIAI cepH, siKa B
ILOMY ITOJIOXKEHHI HE B3a€MOJII€ 3 M HAPHYHOIO TIOBEPXHEIO TIOB3YHA.
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MaxkcumaibHi 3Ha4eHHsI KOHTAKTHOT'O THCKY csiratoTh 19,6 MIla, 1m0 He 3HaYHO BiJpi3HSAETHCS BiJ BH-
MaJIKy 3aKpHUTOI Ipec-PopMHu.

A: Static Structural
Pressure

Type: Pressure

Unit: MPa

Tirne: L

02.01.2015 15:38

19,689 Max
17,501
15,314
13,126
10,838
7507
6563
43153
2,187
0Min

0,000 15,000 30,000 ()
1,500 22,500

Puc. 9 — Po3noin KOHTAKTHOI0 THCKY HA MOBEPXHi MOB3yHa

A: Static Structural
Pressure

Type: Pressure

Unit: MPa

Time: 1

02.0L.2015 15:41

19,689 Max
17,501
15314
13,126
10,938
87507

6,563

437153
2,187
0Min

0,000 15,000 30,000 {rarm)

7,500 22,500
Puc. 10 — I30iHii po3moaily KOHTAKTHOTO THCKY HA MOBEPXHi MOB3yHa

AHai3 30HM pO3MOJiTy KOHTAKTHOI'O TUCKY Ha ITOBEPXHi MOB3yHa (puc. 11) Bkasye Ha Te, MO0 MaKCH-
MaJIbHI KOHTAaKTHI HABaHTA)KEHHS] BUHUKAIOTh HA TPAHMIPIX KOHTAKTHOI B3a€EMOIIT MaJIblsl Ta WIIIHIPUYHOI 110~
BEPXHI ITOB3yHa 1 YTBOPIOIOTH BUTSTHYTY B3JIOBXK OCi 0OepTaHHS LIJIIHIPUYHOI IIOBEPXHI MOB3YHA 30HY. 3MEH-
LIEHHS] BEJIMYWH KOHTAKTHUX HAaBaHTa)XKEHb BiJIOYBAETHCS, SIK B CTOPOHY JIO CEPEIMHH 30HU KOHTAKTY B paJliaib-
HOMY HaIpSIMKY TaK i B HAIIPSIMKY He 3aKpiIJIEHOT CTOPOHH MaJIbIIA.

A; Static Structural
Pressure
Type: Pressure
Unit: MPa

Time: 1
02012015 15:46

19,689 Ma
17501

15314

13,126
10,938
87507
6,563
43153
21877
0Min

z
0,000 15,000 30,000 (mm) .{‘
S e

7,500 22,500
Puc. 11 — Po3noi1 KOHTAKTHOI0 THCKY HA MOJIOBHHI KOHTAKTHOI MOBEPXHi

30Ha KOHTaKTHOI B3aeMoii Mae crierudiuny gopmy (puc. 12), ssky 00yMOBIIOIOTH crienudivni nedop-
MarliiHi npouecu. OcoOIMBICTh KOHTAKTHOI B3a€MOII1 B TaHOMY BUIIAJKy IOJISITA€ y BIIHOCHO BEJNWKIN MpPOTS-
YKHOCTI KOHTAKTHOI B32€EMOJIii B OCLOBOMY HAIIPSMKY Ta CyTTEBHX Je(OopMallisX NaibLis ITiJ] IIE€F0 HAaBaHTAXKESHHS
BiJ moB3yHa. KOHCTPpYKTHBHI 0COOIMBOCTI apH TepTs (OPMYIOTh HarpykeHo-nedopmoBanuii ctaH (puc. 13) ta
cnenudiyHUN PO3MOIIT KOHTAKTHOTO THCKY Ha moBepxHi (puc. 9 - 13).

Pe3ysnpraTi po3paxyHKiB HampyXeHO-1eOpMOBAaHOIO CTaHy Mapu TEPTs KIWH-NaJelb — NOB3YH BKa-
3YIOTb, 11O JUIS aHAJII3y Mpale3JaTHOCTI TaKOro BY3/1a TEPTs HEOOX1THO BpaXOBYBaTH KOHCTPYKTHBHI OCOOJIMBO-
CTi, sIKi OylyTh CYTTEBO BIUTUBATH HA ()OPMYBAHHS 30HH KOHTAKTHOI B3a€EMO/Ii1, PO3MOALT Ta 3HAYSHHS KOHTAKT-
HOT'O TUCKY B 30Hi TEPTSL.

AHani3 KOHTaKTHOI B3a€MOJIl ISl JBOX T'PAaHWYHUX BapiaHTIB B3a€MHOTO PO3MIIIEHHS ITOB3yHa Ta
KJIMH-TIANBII, B MOJIOXKEHHSIX BIIKPUTOI Ta 3aKpUTOI Ipec-pOpMHU BKa3ye, MI0 MAKCUMaJIbHUN KOHTaKTHHN THCK
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BIIPI3HSIOTHCSA HE CYTTEBO 1 ckiamae Onu3bko 20 IIMa, mo J03BOJISAE CIPOCTHTH MOACITIOBAHHS MPOIECY 3HO-
ITyBaHHS, TPUHHSBIIN MaKCUMAJIBHUI KOHTAKTHUH THUCK 3a CTaJly BEIMYMHY Ha MPOTA31 OJHOTO IUKIY Ipecy-
BaHHS.

Az Static Structural
Pressure

Type: Pressure
Unit MPa

Tirne: 1
02.01.2015 15:55

19,689 Max
17,501
15,314
13,126
10,438
87507
6,563
43753
21877
0Min

&

70,00 rrirr)
i

A: Static Structural
Equivalent Stress
Type: Equivalent (von-Mises) Stress
Units MPa
Time: L
02.01.2015 15:55

515,57 Max
m| 458,29
4L

M 0,0077056 Min

70,00 (e ZAX
]

Puc. 13 — Po3noais ekBiBajieHTHUX Hanpy:xkeHb (Mi3ec)

/05‘5/ 52,50

3 TOYKH 30py BIUIMBY Ha IEpeOir MpoIeciB 3HOIIYBAHHS PO3IMO/ITNA KOHTAKTHOI'O TUCKY O IIMJIIHIpUY-
Hill MOBEpXHI MOB3yHa JJIsi 000X T'PaHUYHKUX BUMAJKIB POOOTH Mpec-pOpMHU BKa3yIOTh, IO MAaKCUMaJIbHI KOHTa-
KTHI HaBaHTa)XCHHS, SIKi BUHUKAIOTh Ha TPAHUIISLX KOHTAKTHOI B3a€EMOJIIT MaNbId Ta MIIIHIPUYHOI HOBEPXHIi TO-
B3YHA 1 YTBOPIOIOTH BUTSATHYTY B3JIOBX OCI 00€pTaHHS HWIIHAPUYHOI MOBEPXHI TOB3yHA 30HY OYIYTh CYTTEBO
BIUIMBATH Ha Iepedir MpoIieciB 3HOUIYBaHHS 1 (JOpMYyBaTH 1B 30HH MaKCHMaJILHOTO 3HOCY B MICIISIX PO3MIIICH-
HSl MAKCUMAJIBHUX KOHTAKTHUX THCKIB.

BucHoBku

1. AHasi3 eKBiBaJICHTHHX HAIpYXXeHb Ta IeopMalliii moB3yHa mpec-hopMH ITOKa3aB, IO Ji104i HaBaH-
Ta)KEHHs] BUKJIMKAIOTh CYTTEBI Aedopmallii, sSKi € MPUYNHOI BUHUKHEHHS MaKCHUMAJIbHHX €KBIBAJICHTHHX Ha-
MIPYXKEHb B MICIIX KOHTAaKTHOI B3a€MOJIi KIMH-TIANIBI 1 ToB3yHA. [IpH 11boMy fiana3oH poOOYHX KOHTAKTHUX
THUCKIB ckIagae G = 8 - 20 Mlla.

2. Pe3ynbraT po3paxyHKIiB HampyXeHo-Ie(OPMOBAHOI'O CTaHy Mapd TEPTs KIWH-NAJelb — MOB3YH
BKa3yIOTh, 110 JUIA aHAJi3y HpaIe3aaTHOCTI TAaKOro By3Ja TePTsS HEOOXiTHO BPaxOBYBaTH KOHCTPYKTHBHI 0CO0-
JIUBOCTI, sIKi Oy/yTh CYTTEBO BILUTMBATH HA ()OPMYBAHHS 30HU KOHTAKTHOI B3a€EMO/Ii1, PO3MO/iLT Ta 3HAYECHHS KOH-
TaKTHOT'O THCKY B 30HI TEpPTSL.
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Sorokaty R.V., Posonsky S.F., Dykha K.O. Design of wear-contact parameters for the cylindrical sliding
sending.

The resulted results of computer design of contact tensions and deformations of the tribosystem «slide-block-
finger» cylinder sending press-form for the estimation of his wearproofness. The set possibility of estimation of influence of

features of construction of bearing knot and his terms of work is on motion of processes of wear.

Keywords: computer design, contact pressure, cylindrical sliding sending, , wearproofness
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