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YK 621.753.5
B.O. [I30pa
Tepnoninvcoruii HayioHanbHUL mexuiunull yHigepcumem imeni leana Ilynios
BIIJIUB POSMIIIEHHSA JE®@OPMYBAJIBHUX EJIEMEHTIB HA TAPAMETPU
PEI'YJISIPHOI'O MIKPOPEJILEDY

3anpononoeano KOHCMPYKYil0 iHCMPYMEHmY 3 060Ma pPAOAMU O0eOPMYBANbHUX e/1eMEeHmMI6 011 opMyGaHHs
PeYyNAPHUX MIKPOpPenvepie piznux munie Ha GHYMPIWHIX YUIIHOPUYHUX NOGEPXHAX GIOpayilinum 00KOUYGAHHAM.
Busnaueno cxemu pozminenns oepopmyeanvnux eemenmis ¢ iHcmpymenmi ma OompumMano aHaaimudHi 3anexncnocmi ons
GU3HAYEHHA napamempie ix po3miueHns Ona Hopmyeanns pizHUX MURIE pezyIAPHUX MIKPOpebeQis.

Kniouosi cnosa: mexnonozis, pezyisipHull MIKpOpenved, GHYMpIiWHI YULIHOPUYHA NOBEPXHS, IHCMPYMeHm,
OdeghopmyeanvHi enemenmu

B.A. 30pa
BJIUSAHUE PABSMEUIEHUSA JTE®@OPMUPYEMbIX 9JIEMEHTOB HA TAPAMETPbI
PEI'YJISIPHOI'O MUKPOPEJIBE®

Ilpeonosicena Koncmpykyus UHCHMPYMEHMA ¢ 08YMA pAOAMU OeopMupyemuvix I1eMeHmo8 0 (opmuposeanus
PeYNAPHBIX MUKPOpPenbeho6 pasiudHblX MUN08 HA GHYMPEHHUX YUIUHOPUUECKUX HOBEPXHOCMIAX GUOPAUUOHHBIM
Hakamoviganuem. Onpedenenvt cxemvl pasmewienus 0ePopMUpyemovlx INeMeHmMO8 6 UHCIHPYMeHme U ROAY4eHbl
aHanumuyecKue 3a6UCUMOCHU 011 ONpedeleHUs NAPAMEIMPO8 UX PA3MeWieHUs 01 (OopMUPOBAHUA PA3TUYHBIX MUNOE
PezyNAPHBIX MUKPOpeibedos.

Knrouesnvie cnosa: mexnonozus, pe2yisipHolli MUKpOPeibed, GHYMPEHHSIS. YUTUHOPUYECKAS: NOGEPXHOCHIb, UHCIMPYMEHM,
Odeghopmupyemvlx d1eMeHmbl

V.0. Dzyura
INFLUENCE OF DEFORMATION ELEMENTS ARRANGEMENT ON REGULAR
MICRORELIEF PARAMETERS

The tools designs for machining inner cylindrical surfaces by means of vibrating roller burnishing are analyzed.
Based on the conducted analysis, the driven tool with two rows of deformation elements for the formation of regular
microreliefs of various types on the inner cylindrical surface by means of vibrating roller burnishing is designed. The
Jormation conditions of regular microreliefs depending on the type of microrelief and its geometric parameters are defined.
The schemes of deformation elements arrangement in the tool are proposed. The analytical dependences for determining the
design parameters of the tool are developed as well as the technological parameters of the formation of regular microrelief of
various types. The proposed solutions allow expanding the technological capabilities of tools used to form the regular
microreliefs.

Keywords: technique, regular microrelief, inner cylindrical surface, tool, deformation elements.

IMocTanoBka mpo6JieMu. B pe3ynbraTi aHamizy JgiTepaTypHUX Jpkepel [ 1-5] BCTaHOBICHO 3HAYHUH
MMO3UTHBHHN BIUTUB Takoi (piHIMIHOI omneparii sik BiOpooOKOYyBaHHS Ha SKICHI TIOKa3HUKH IMITIHAPUIHHX
MOBEPXOHb, 0COOJIMBO Ha 3HOCOCTIHKICTh. Oco0nMBicTIO BiOpoOOKOUyBaHHS € (hOpMyBaHHS Ha IOBEPXHI
0o0poOIroBaHOl jetam peryispHoro mikpopenbedy (PMP), mapamerpu sKOro perjiaMeHTYyHThbes [6].
OnHak BU3HAYEHHS BIUIMBY KOHCTPYKTHBHHX NapaMeTpiB 1HCTPYMEHTIB Ha MapaMeTpH peryJsipHUM
MiKpopenbe(diB 3 METOIO TiIBHUIIEHHS TPOAYKTUBHOCTI popMyBaHHs PMP Ha IMUIiHAPUIHUX MTOBEPXHIX
€ BaYXJTMBOIO 3a71a4er0 JUIs MaIllMHOOY IyBaHHSI.

AHani3 ocTaHHiX AociimkeHb Ta myOuikaniii. KoHCTpykmii iHCTpyMEHTIB it oOpoOIeHHS
BHYTPIIIHIX MUJIIHAPUIHAX TTOBEPXOHb BiIOpOOOKauyBaHHAM 3aIllpONOHOBaHI B poboTax [1, 7, 8], nesxi 3
HUX perjaMeHTtyroTses [9, 10].

B poGoti [8] 3amponoHOBaHO KOHCTPYKIIO iHCTpyMeHTa JUIsi (opMyBaHHsS BiOpamiitHuM
00KOUYyBaHHSIM Ha BHYTPILIHIX HWIIHAPUYHUX HOBEPXHIX PErYJSIPHUX MiKpopenbediB i3 3a0e3medeHHsIM
peryiioBaHHA 3yCWJUISl BiOpOOOKOWYYyBaHHA JJsl MaTepiajiB 3 pi3HUMH  (Pi3UKO-MEXaHIYHUMH
BJIACTUBOCTSIMH. 3ampolOHOBAHO METOJUKY BH3HAYCHHS KOHCTPYKTHBHHX IMapaMeTpiB iHCTpYMEHTA.
OTpuMaHO aHATITHYHI 3aJE€KHOCTI Ul BU3HAUCHHS B3a€EMOIOB'S3aHMX KOHCTPYKTHBHUX IapameTpiB
IHCTpYMEHTa B 3aJIe)KHOCTI BiJI 33aHNX BUXITHUX JaHUX.

B pobori [11] oOrpyHTOBaHO BHUKOpHCTaHHS OaraTo KyJIbKOBHX T'OJOBOK JUIsi (OPMYBaHHS
peryIsipHUX MIKpopenbediB 1 3alpornoHOBaHO iHCTpyMeHT st GopmyBanHs PMP 3 po3mimenHsMm Jie
dbopMyBalbHUX ~eleMeHTiB 1o koimy. OpHak TpH BU3HAYCHHI 3aJI©KHOCTI MK KIUIBKICTIO
negopMyBaJbHUX €JIEMEHTIB Ta MOAAayer0 BKa3aHO, IO AJs 0araro KyJIbKOBHUX T'OJIOBOK 3 KIUJIBKICTIO
KYJIBbOK 71, [10J1a4a B 1 pa3iB Oiybla BiJicTaHI MK KaHABKaMH, 1110 HE BIJIOBIIA€ TIHCHOCTI.

© B.O. /[30pa
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Takox B yCiX IpoaHai30BaHUX poOOTax HE BPaXxOBaHO BIUIMB CTOXACTUYHOCTI IO/Ia4i Ha MPOIIeC
(dhopMyBaHHS PETYIIPHOr0 MiKpopebedy, 10 IPU3BOAUTD 0 HEBIPHOIO

IocTranoBka 3aBaanHs. MeTolo aHOT poOOTH € BCTAHOBJIEHHS 3aJISKHOCTI MiX MapaMeTpamu
pizHux THNiB PMP i KOHCTpYKTMBHHUMH MNapaMeTpaMy iHCTPYMEHTIB i iX (opMyBaHHS, 30KpeMa
KUTBKICTIO Ie(OPMYBaIbHUX €IEMEHTIB 1 IX B3aEMHUM PO3MIIICHHSM.

BukianeHHss oCHOBHOro martepiaiay gociimxeHnsi. Ockinpku Oyino moeaeno [2, 3, 11], mo
301IBLICHHST KIIBKOCTI Ne(OpMyBaJbHUX €JIEMEHTIB MiJBUIIYE MPOAYKTHBHICTH (QopmyBanHs PMP
3aBIAKH MOXKJIMBOCTI 30iNBIIEHHS MMOIavi, TO OOIPYHTOBAaHUM € BHUKOPHUCTaHHS 0arato KyJIbKOBHX
iHcTpyMenTiB uia ¢opmyBarnHs PMP. 3ampononoBaHo iHCTpymeHT anst ¢opmyBanHs PMP 3 nBoma
psnamu 1eopMyBalbHUX €JIEMEHTIB, 10 3a0e3neuye popmyBanHss PMP pisHux TUMIB 32 OTUH MPOXi.

[HcTpyMeHT anst 4ucTOBOTO (iHIIHOTO OOpOOJIECHHS BHYTPILIHIX LWITIHAPUYHUX MOBEPXOHB
BiOpamiifHuM 00Ko4uyBaHHSM (pEC. 1), IO CKIaaeThes 3 Kopiyca 1, BAKOHAHOTO Y BHTJISIJII ITyCTOTLIOTO
UWIIHApa, SKUH CBOEIO BHYTPIIIHBOIO NMIIHAPUYHOIO IOBEPXHEI0 2 OCEPYXOMO CHpSDKCHUH 3a
JOTIOMOTOI0 HAMPABIISIOYHX LIMOHOK 3 13 HMIIHAPUYHOIO OTPaBKOIO 4.
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Puc. 1. IncTpyMeHT 14151 GopMyBaHHS peryJasipHUX MiKpopeJb€ediB Ha BHYTPIIIHIX HMITiHAPUYHUX
TOBEPXHAX

Kopmiyc 1 mo mpaBomy i JliBoMy TOpIsix 5 i 6 32 IOMOMOTOI0 TpaBoro i JiBoro ¢uanmiB 7 i 8 Ta
rBuHTiB 9, 10 1 11 1 12 >xopcTko 3’enHaHi i3 cemaparopoM 13, BUKOHaHMM y BUIJISIII IyCTOTiJIOTrO

© B.O. /[310pa
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nuIiHgpa. Y CTiHIi cemaparopa 13 BHKOHAHO TpHW PIBHOMIPHO PO3MIMICHUX IO KOJY ITMIITHAPUIHUX
oTBOpH 14, y sKi BUIbHO BCTaHOBJICHI AeQOPMyBajibHI €JIEMEHTH — KyJbKU 16, a HA MEBHIH BIJCTaHI BiJ
HUX BUKOHAHO JIOJATKOBI TP PiBHOMIPHO PO3MIILEHHUX 10 KOy HHIIHIPUYHAX OTBOPH 15, y sIKi BiIbHO
BCTaHOBJICHI 10JIATKOBI KyJbKu 17. Ha 30BHIMIHIM OuIiHAPHYHIN MOBEPXHi Kopiryca 1, HAaBMpOTH OTBOPIB
14 1 15 cemaparopa, CBO€I0 BHYTPIIIHBOIO MHUJIIHAPHUYHOIO TMOBEPXHEIO BCTAHOBJIEHI Kinmbid 18 1 19 3
30BHIMMHIME KOHIYHMMH moBepxHsMu 20 1 21. Lli kil mianpyXKWHEHI HAa3yCTpid OJHE OTHOMY
NpYy>KWHAMU CTUCHEHHs 22 1 23, a MpyKWHH 3 iHIIOTO OOKY CBOIMH TOPLIEBUMH TOBEPXHAMHU OOMEpPTi Ha
perymoBanbHI Taiiku 24 1 25, mo 3acdikcoBaHi KoHTpraiikamu 26 i 27. HaBmpotm otBopiB 14 i
TOJTATKOBUX OTBOpIB 15 y criHmi cemapatopa 13 BHWKOHAHI HACKpi3HI TeXHOJOTiYHI oTBOpW 28 1 29.
Kopmyc 1 pazom i3 cenapatopom 13, xynapkamu 16 1 1ogaTKoBUME KyJlbkaMu 17 depe3 BiIbHY OBEPXHIO
mpaBoro QUIaHI MiANPYyKUHEHUH TpPYKUHOK cTHUCHEeHHs 30 obnepror Ha Topenpb 31 duanms 32
ompaBkd 4, B HampsMi 0 TOPILEBOTO Kymadka 33, SKHA JKOPCTKO 3 €IHAHWN 3 BUXITHUM Baiom 34
npuBoza 00epTOBOTO pPyXy 35.

Ha 3oBHimHIA mumiHgpu4Hid MOBepXHi ompaBkH 4, B3IOBXK MOB3IOBXKHBOI OCi cemaparopa
PIBHOMIpPHO TI0 KOITy pO3MIIlleHI TpH MOB3A0BXKHI Ma3u 36, y SKUX BCTAHOBIICHI, HAIPSAMHI 37, HAPUKIAT
13 IoIiypeTany.

B ompasui 4 crmiBBiCHO 3 BicCIO ONpaBKM BUKOHAHWH LEHTpanbHUi KaHan 38 miametpom D, s
Mo/1avi 3ManlyBajJbHO-0X0JIOKYBAIBHOI PIAMHM, KW 3’ €JHAHUN 13 TphOMa palialbHAMH KaHamamu 39,
KOXEH JIaMeTpOM d, SIKi po3MillleHi TocepeIuHI MiXKIIEHTPOBOI Bimaii Mixk Kynmbkamu 161 17.

CriBBigHOIICHHS AiaMeTpiB D i d BU3HAYA€THCSI 3 YMOBH HEJOIYLICHHS SIBHIIA APOCETIOBAHHS,

10610 S, =D [4>3S | =37’ /4 ,3pinku D>d3.

B crinmi kopryca 1 Ha piBIi oceil pagianbHUX KaHATiB 39 BUKOHAHI HacKpi3Hi BikHa 40 miameTpom
OlTBIIMM JiaMeTpa pamianbHuX KaHamiB 39. J[ns peryiroBaHHs MOJOXKEHHS PErymoBainbHuX 24 1 25 Ta
¢ikcyrounx raiiok 26, 27 B cTiHIi cenaparopa 13 HaBNpOTH NUX TaHOK BUKOHAHI CUMETPUIHO PO3MIMIEHI
0 KOJIy HacKpi3Hi BikHa 41 1 42.

Ha HmwkHbOMY JiBOMY KiHII ONpaBku 4 3arBUHYEHUH cTakaH 43 i 3adikcoBanuii rBUHTaMU 44 i
KoHTpraiikamu 45. V aauimii 46 crakaHa 43 mapajeiabHO OCi OmNpaBku 4 BUKOHAHI JiBa JiaMeTPabHO-
MPOTHIJICKHO po3MileHi oTBopu 47, depe3 AKi MPOMYyIIeHI IMIIHAPWYHI ImToBXadi 48, ski cBOiMH
npaBuMu TopisiMu 49 obmepti Ha chepuanuil Buctym 50 miBoro ¢uanms 8, a TiBUMH TopisiMu 51 depes
KyJIbKH 52 crpsbkeHi 13 mpodinem TopueBoro kymadka 33. [IpuBin obeproBoro pyxy 35 3 dnanueBuM
3’€ITHaHHSM 3aKpITUICHNH 3a TOTIOMOTO0 00ITiB 53 0 cTakana 43.

[HCTpYyMEHT mIst yrcTOBOrO (DiHIOTHOTO OOPOOJIEHHS BHYTPIIIHIX IFUIIHAPUYHUX  TOBEPXOHB
BiOpaliifHIM 0OKOYYBaHHSM TPAIFOE HACTYITHUM YHHOM.

CriouatKy 3/1iHCHIOIOTh HaJIAIITYBaHHS 1HCTPYMEHTA 3arBUHYYBAHHAM PETYIOBAIBHUX TaloK 24 i
25, AKi CTUCKYIOTH BIJTIOBiTHO MPYKWUHU 22 1 23, MPUMYIIYIOYX MEePEMIllaTUCh HAa3yCTPid OJUH OJTHOMY
Kbt 18 1 19 1 BiIIEHTPOBO Yy pajialbHUX HAMPAMKax JeGopMyBalibHI eleMeHTH — Kynbku 16 1 17. [pu
JIOCSITHEHHI 3aJIaHOTO 3yCHJUIS BiOpaliifHOTro 0OKOUYBaHHS 3 SKHM KYJIbKa J[i€ Ha KOHTAKTyIOUy 3 HEIO
MWTHIPUYHY 000JIOHKY MOJIOKEHHS PEryIIOBAIBHUX raiiok 24 1 25 dikcyeThcs KoHTprafikamu 26 1 27.

TakuM YWHOM IHCTPYMEHT HaJAIITOBAaHWK Ha 3ajJaHe 3yCHIUI BiOpamiifHOTO OOKOYyBaHHSI.
3aroToBKy — ULWIIHAp, HaNpuKIad Tiab3y OJI0OKa UWIIHAPIB JBHIYHA BHYTPIIIHBOI'O 3TOPAaHHS
BCTAHOBJIIOIOTh y CHELIabHUIN MPUCTPIi METaIoOpi3albHOrO BepcTara i HaJalTh il 00epTOBOrO pyxy —
KpYyTOBOI Moavi.

OnpaBky 4 3aKpiIUIFOIOTh Y INTaH31, SKa 3aKpilUieHa Ha CYMOPTI 3 MOXJIMBICTIO HaJaHHS 1d
MOCTYMAIBHOTO PyXY — MOB3JIOBXKHbBOI MM0/1a4i. BCTaHOBIIOIOTH IHCTPYMEHT Y BHYTPIIIHIO IMIIHAPHYHY
MOBEPXHIO 3arOTOBKM — LIUIIHJpA 32 JOIMOMOTOI0 TPhOX HAmpsAMHUX 37. B 3anmexxHocTi Bix Bixcrani L B
OCHOBOMY HANpPSIMKy MDXK IIEHTpaMH KyJIbOK 16 i J0JaTKOBUX KyJIbOK 17, KyTa o 3MillleHHsI KyJIbOK 16
BITHOCHO JOJATKOBUX KYJBbOK 17 B HampsiMi MepreHIUKYISIPHOMY OCi iHCTPYMEHTY MOXKHA OTPHUMATH
pi3HI BUIM peryisipHUX MiKpopenbe(iB: 3 MapajielbHUMHM KaHaBKaMM; 13 acMH(pa3HUMH KaHaBKaMH; 3
KaHaBKaMH, 110 IEPETUHAIOTHCS Ta 1HIII.

s 3abe3mevyeHHs] HeoOXiTHOT aMIUTITYIM PETYJSIPHUX MiKpopelnbediB XiJ A TOpIEBOTO Kyinadka
BUOMPAETHCS PIBHUM aMILTITY i KOJIMBaHb PErYJIIPHOTO MiKpOpeibedy.

[licng miaroroBuMx omnepamiii BMUKalOTh NpHBL 00epTOBOro pyxy 35 Kynauka 33, sKuid
3abe3rneuye OCIMIAIIHHNN pyX KyJIboK 16 i 17, TOB3JOBXKHIO TIOavy, sika 3a0e3redye MOB3A0BXKHINA pyX
THCTpYMEHTa 1 00epTOBHIA PyX 3arOTOBKH.
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TakuM YHHOM, BHKOPHCTAaHHS 3allPOTIOHOBAHOTO I1HCTPYMEHTY 3a0e3nednTh (OpPMyBaHHS
PETYISIpHUX MIKpopenbediB HA BHYTPIIHIX MWIIHAPAIHIX IMOBEPXHIX B TOMY YHCI JOBTOMIPHHUX, IO
MiBUIINATS 1X SKICHI MOKA3HUKY 1 €KCIUTyaTalliliHi BIIACTUBOCTI.

st oTpUMaHHS YaCTKOBO-PETYJISPHOTO MIKpPOpENbe]y 3 MapalieIbHUMUA KaHaBKaMU HEOOXiJTHO,

00 KUTBKICTh MOABIHUX XOIB { IHCTPYMEHTY 32 OJUH 00epT 3aroTOBKH Oyia minuM unciom [1]. Ograk
mpu popmyBanHi PMP 6arato Ky1pKOBUM iHCTPYMEHTOM IIi€1 yMOBH HEIOCTATHRO.

7D,
lIlB.X.z
cos@- A 1
m-D,-cos@
k=——2——
A-n

1ie 11 — KUIBKICTh JeOpMyBaJIbHUX €JIEMEHTIB B PAIi, IIT;
A —KpOK HEBIpHOCTEH, MM;

. . )
0 — kyT HanpsiMy HepiBHOCTEH, rpax; O = arctg| —
D
k — 1iise 4ucIo.

padu degopmybansHux
] enemHib pr

2 5 -
¢ | 4
, i
I

Puc. 2. Cxema po3milieHHs a1epopMyBaJIbHUX €JIeMEHTIB B iHCTPYMeHTI

Jiist oTpMaHHS PEryJISIpHUX MIKpOpenbediB pi3HUX THUIIB HEOOXiTHE BUKOHAHHS MEBHUX YMOB.
[MpudomMy OTpHMAaHHS OJHAKOBUX PETyISPHUX MIKpOpedbe(diB MOXKIHMBE MPU PI3HOMY B3aEMHOMY
po3MmilieHHi AepopMyBaIbHAX eeMeHTIB 1-6 OIMH BITHOCHO OIHOTO, fK 13 X 3MIIIIEHHSIM Ha IEBHUHN KyT
(puc. 3) TaK i 3 po3TalIyBaHHsM iX B CIiBBicHO (puc. 4).

§, MM/00

3
AN
£~

Zn 4T 3
n0/3 7 n0/3 J nl0/3

al F

Puc. 3. Po3ropTka nu/iiHApUYHOI MOBEPXHi 3 300pa’keHHSIM MOJI0KeHHA Ae(opMyBaTbHUX
eJIeMeHTIB iHCTPYMEHTY 3MillleHUX Ha KyT o Ui ¢popmyBaHHA acuHpasaux PMP
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JUist OTpUMaHHS YacCTKOBO-PETYJIAPHOTO Mikpopenbedy 3 acuMH(A3HUMH TPUKYTHHMH YW,
HANpUKJIaJ, CHHYCOITaJbHUMH KaHaBKaMH, IO JOTHUKAIOTCS Yy BEpIIMHAX IHCTPYMEHTOM 3
PO3TalIyBaHHAM PsilliB 1e(OpMyBAIBHUX €JIEMEHTIB 3MIIICHUX Ha KYT O (puc.3) MOBUHHI BUKOHYBATUCH

HACTYIHI YMOBH:
— BIJCTaHb B OCbOBOMY HANpsIMKy MIX LEHTPaMU KyJIbOK HEpIIOro i APYroro psiiy MOBHHHA

JIOPIBHIOBATH
L=s5/12,Mmm
— KyT 3MIIlIEHHS IPYTroi TPYNHU KYJILOK BiTHOCHO MEPIIOi MOBUHEH JOPIBHIOBATH

. s
o = 60-sin’| arctg| — ||, rpan.
D

— aMIUTITy/1a TOBUHHA JIOPIBHIOBATH

qs COSO—b,MM
12
0 = arctg| — | rpan
T

ne b — mmpuHa BitOUTKY AeQOpMyBaIbHOTO €IEMEHTa, MM.

Jus 3amaHOi cxeMu po3TairyBaHHS JedOpMyBalbHUX eleMeHTIB (puc.4) s OTpuUMaHHS
YaCTKOBO-PETYJSIPHOTO  MiKpopenbedy 3 acuH(a3HUMHM KaHaBKaMH, 110 HE JOTHKAIOTHCA UM
MEPETHUHAIOTHCS y BEPIIMHAX 3MIHIOBATH HEOOXiAHO 3MIHUTH JIMIIE aMILTITYy KOJIMBaHb iIHCTPYMEHTY.

— st PMP 3 kaHaBKamu, 110 HE TOTHKAIOTHCS aMILTITYIa BU3HAYAETHCS 13 3aJIS)KHOCTI

A<w—b MM.
12

— nnst PMP 3 kaHaBKamu, 10 IEPETUHAIOTHCS aMIDTITYIa BU3HAYAETHCA 13 3aJIE)KHOCTI

A >ﬂ—b MM.

12
JInst OTpUMaHHS YacTKOBO-PETYJIAPHOTO Mikpopenbedy 3 acuH(a3HUMH TPUKYTHUMH YW,
HANpUKJIAJ, CHHYCOiTaJbHUMH KaHaBKaMH, IO JOTHKAIOTHCS Yy BEpIIMHAX IHCTPYMEHTOM 3
pO3TallyBaHHSAM psAAiB IeOpPMYyBAIBHUX €JIEMEHTIB OJMH HAaBNPOTH OAHOro (puc.4 3) MOBUHHI

BUKOHYBAaTHUCh HACTYIHI YMOBH:
— BICTaHb B OCbOBOMY HANpsIMKY MiX LEHTPaMH KyJbOK HEpIIOro i APYroro psjy MOBHHHA

JIOPIBHIOBATH
L=5/6,Mmm
Jie S — [0/ja4a IHCTPYMEHTY, MM/00;
— KYT 3MIIEHHS IPYToro psiay KyJIbOK BiJHOCHO HEPIIOTo MOBUHEH JTOPiBHIOBAaTH
a=0" rpax.
— aMIUTITY/a OB3I0BXKHIX KOJIMBAaHb IHCTPYMEHTa TIOBUHHA JIOPiBHIOBATH
s-cosf

A=———b,Mm
12

0 = arctg = rpaj
D '

ne b — mmpuHa BiIOUTKY AeQOpMyBaIbHOTO €IIEMEHTA, MM.
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Puc. 4. Po3ropTka HWIHAPUYHOT MOBEPXHi 3 300pasKeHHAM I0JI0KeHHs 1e()opMyBaIbHUX
eJleMeHTIB iHCTPYMEHTY BCTAHOBJIEHMX B psAJ A ¢popmyBaHHA acuHpasaux PMP

RSS!
] =] =g
=g =
IR

§, MM/ 00

R

)

5/3

/

Jns 3amaHoi cxeMu po3TairyBaHHS JedOpMyBalbHHUX eNeMeHTIB (puc.3) s OTpuMaHHS
JaCTKOBO-PETYJISIPHOTO  MiKpopenbedy 3 acuH(pa3HUMH KaHaBKaMH, IO HE JOTUKAIOTHCS YU
MEPETUHAIOTLCS Y BEPIIMHAX 3MIHIOBATH HEOOXITHO JIMIIE aMILTITYAy KOJIUBaHb IHCTPYMEHTY.

— nmnsa 3abesredenHs PMP 3 kaHaBkamu, 1m0 HE JOTHUKAIOTHCA aMIUTITy/la BH3HAYAETHCA 13
3aJIeKHOCTI

s-cosO
12

— nmns 3abesnedeHHs PMP 3 kaHaBkamu, IO TEPETHHAIOTHCA AaMILTITy/la BHU3HAYAETHCS 13
3aJIeKHOCTI

A<

—-b mm.

s-coso
12

Jist OTpUMaHHS MTOBHICTIO PETYJISIPHOTO MiKpopenbedy 3 mapalelbHUMH TPUKYTHUMH KaHaBKaMU
(puc.4), 9Ki TOTHKAOTHCS TOBMHHI BUKOHYBATHCh HACTYITHI YMOBH:

— BIJICTaHb B OCHOBOMY HANpPSMKy MiX LEHTpaMH KyJbOK HEpHIOi 1 JIpyroi Tpynu HOBHHHA
JIOPIBHIOBATH

A>

—b, Mm.

nt-D-sin®-cos0O
6

— KYT 3MiIlleHHS APYTOi TPYIH KYJIOK BIJIHOCHO TIEPINOi MOBHHEH JJOPIBHIOBATH

a=060- sinz(arctg[in , rpan
D

— aMIuTiTy/1a TOBUHHA JIOPIBHIOBATH
A (k-n-D-sinGJz _k_z
8-b-n 16°

s
0 =arctg| — |.
arcg[nDj

L=

, MM

ne A —KpOK HEBIpHOCTEH
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Puc. 5. Po3ropTka HuJIiHAPHUYHOI MOBEPXHI 3 300paskeHHAM MOJI0KeHH 1eGopMyBaIbHHUX

eJleMeHTIB iHCTPYMEHTY BCTAHOBJIEHMX B P Ui oopMyBaHHA cMH(pa3HUX TPpUKYTHUX PMP

B 3aranpHOMY BUMAJKy, 3aJI€KHOCTI Uil BU3HAUCHHS MapaMeTpiB po3MillleHHs Ae(OpMyBaIbHUX
eJIEMEHTIB s GopMyBaHHS 3a[JaHUX MAapaMETPiB PETyIIPHUX MiKpopenbediB moaaHi B Tadbmumi 1.

Tabauys 1.
YmoBu ¢popMyBaHHS pPeryJasipHuX Mikpopeabe(iB Ha BHYTPIlTHIX WITHAPUYHUX MOBEPXHAX
iHCTpYyMEHTOM 3 1BOMA psifaMu JieopMYBaJILHUX eJIEMEHTIB

Bun perynspraoro be3 3mimenns gegopmyBaTbHAX 3 3mimmeHHsM 1ehOpMyBaTbHAX
MiKkpopenbedy CIIEMEHTIB €JIEMEHTIB
3 acuH(pa3zHUMU s s
6 L=— L=—
TPUKYTHHMH 200 m in
CHHYCOiJaTbHUMH
KaHaBKaMH, 1110 360-sin’| arctg o
JIOTHKAIOTBCS Y 5 - cos| arctg S 3 7D
BEPIIMHAX A m-D)] b “= n
4-n 2 Ky
- §-cos| arctg| ——
a=0 8 r-D b
A= -—
4-n 2
3 cundazHumMu n-D
(TmapaneasHUMN) Lisx. = 05 0 -37»
TPUKYTHUMH
KaHaBKaMH, 110 P D, -cos©
JTOTHKAIOTHCS A-n
. D -sin® - cosO
[T sin0 - cos
2-n
360 - sin{arctg( S H
m-D
o=
2-n
4o [[AomDosin®) %
8:b-n 16
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BucHoBkH. B cTarTi 3anpoNOHOBAHO KOHCTPYKINIO IHCTPYMEHTY IS (POPMYBaHHS pPErysIsIpHUX
MikpopenbediB BiOpamiiHUM OOKOYYBaHHSAM 3 JBOMA psagaMu JAehOpMyBaJbHHX €JIECMEHTIB, IO
3a0e3neuye 301IbIIeHAS TPOAYKTUBHOCTI onepauii popmyBanus PMP.

Busnaueno ymoBu (opMyBaHHsI Pi3HHX THIIB pETyISIPHUX MiKpopenbediB OaraToKyJIbKOBHMU
IHCTpyMEHTaMH Ha BHYTPINIHIX MITIHAPUIHUX TTOBEPXHSX.

OTprMaHO 3aNeXHOCTI JUIsI BH3HAUEHHS KOHCTPYKTMBHUX IapaMeTpiB (BiACTaHb MiX
neGopMyBaJIbHUMHU €JIEMEHTAMH, KYT 3MIIICHHS MiXK iX psaaMu) 0araToKyJIbKOBOI'O iHCTPYMEHTY Ta
aMILTITyId 10T0 KONHMBaHb Jiisi hOpMyBaHHA pi3HUX TUITIB PMP.
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