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PO3IIUPEHHS TEXHOJOTTYHUX MOKJIUBOCTEN
BIBPALIHHO-BIIIHIEHTPOBOI'O OBPOBJIEHHS JIETAJIEA

Pezrome. Ilposedeno OocniodcenHs 63aemoOlii  epauyn abpasueHo2o cepedosuya 3
00pOONIBANILHOIO NOBEPXHEID 6 Npoyeci BIOPayitiHO-8I0YeHmMpPosoco 00pobaenns. Texnonociunull
npoyec 06pobReHHs Oemanell MAwiuH GLIbHUMU aOpasusamu 30IUCHIOEMbCA @ AKOCMI 3AYUCHOZO,
winighysanvbHo2o i 3MiyHIBAILHO20 00POOIeHHA Oemaneli CKIaoHoi Konpieypayii i manoi scopcmrocmi
MaA€e 8axtcaUBe HAPOOHO20CNOOApPChKe 3HAUEHHA. BuseneHo 3aKOHOMIPHOCMI 3MIHU Mikpozeomempii i
QDI3UKO-MEXAHIUHUX ~ GIACMUBOCMEN  NOGEPXHE8020  wapy  006poOMO6ANbHOI  NOGepXHi,  NPOBEOeHO
eKCnepUMeHmMAanbHi 00CTIONCeHH )y 8IOpaYiliHO-8I0YEeHMPOSIL YCIMAHO8YI 3 POOOUOI KAMEPOK 8 KAPOAHHOMY
niogici, xKinemamuxa sKoi 3abe3neuye CKIAOHI KYymMoGi KOMUBAHHS NOBEPXHEGUX MOUOK pobOoUoi Kamepu, wo
8I0N06I0AE 0OHOMY I3 HAUIHMEHCUBHIWUX 6UOI8 8IOpayitiHo20 00OpOONEHHs 6 CUnYy4omy adpasuHoOMYy
cepedosuuyi.

Knrouoei cnoea: eibpayitino-6ioyenmpoguitl npoyec, WOPCMKICMb NOGEPXHI, abpazusHe
poboue cepedosuye

B. Hevko, O. Kondratyuk, O. Shabliy, M. Pidgursky

EXPANSION OF TECHNOLOGICAL POSSIBILITIES FOR VIBRATION-
CENTRIFUGAL MACHINING OF DETAILS

The summary. Vibration processing of details in concrete abrasive environment is commonly used
during the final processing which is accompanied by a great number of micro impacts of inter abrasive granules
as well as the surface being processed. The technological processes of grinding, polishing and strengthening
processing of details are defined by the nature of changing the roughness and physical and mechanical
properties of surface layer as well as its strengthening. This phenomenon is defined by the complexity and
intensity of movement of working environment and its characteristics. The technological process of vibration
processing can be improved with the use of new highly efficient process of centrifugal processing in concrete
environment of special cells with additional movements. This process provides the increasing of quality and
efficiency of technological process while processing the surfaces of different geometrical complexity. The
improvement of intensity and quality of processing the complex non-rigid surfaces of machine details can be
reached with the help of vibration centrifugal processing by means of free abrasives in installations with rough
kinematical scheme which create complex movement of working medium inside the cell. The movement of
working cell can not only be spatial or planetary, it can be made along the complex spatial curve as well. The
installations worked out on this basis to process the details in concrete environment with free abrasives provide
the increasing of its efficiency and intensity.

Thus the theme of the work is to investigate the interaction of free abrasive granules in the working
environment with the surface being processed during the vibration process of details and optimization of
technological process. The nature of interaction of abrasive granules with the surface being processed is set to
depend not only on the power of dynamic impact and its measurements, but on the geometrical form, granularity
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and so on. The abrasive filler is set to be chosen depending on the nature of operations, requirements to the
quality of processing, shape of measurements and properties of details being used, the value of initial roughness
of surface and its characteristics. The development of fillers of abrasive concrete working environment of
different geometrical form on the basis of highly molecular joints (plastics, foams, resins and so on) allows to
change the size, mass, granularity of abrasive constituent fillers.

On the basis of carried out research the value of power and technological parameters of technological
processing of complex non-rigid details using the free abrasives during the vibration centrifugal processing is
develop.

Key words: vibration centrifugal process, surface rigidity, abrasive norking medium

YMOBHI MO3HAYECHHSA

F., — cepenHe 3HaUEHHS IIOMIi BUCTYIIB, M R, — cepennboapupMeTHIHA IIOPCTKICTh HOBEPXHI, MKM;
[ — 6a3zoBa JOBKHMHA, MKM; S, — cepenHiif KpOK MiKpOHEPiBHOCTEH, MKM;
G, — TPaHULA MILIHOCTI MaTepiaiy netaii, [1a; K, — xoediIieHT aKTHBHOI IUTOMII KaMepH;
K5, — KOEOilli€HT, KU 3a7IeXKUTh BiJl YMOB S — myomra kamepu, M
00po0eHHs;
d,, — rpaHyi3alis po6040ro cepeJoBuUIIa, M; Pyocop— CEPElHE  3HAYEHHA  JUHAMIYHOTO  ynapy

abpa3uBHOI rpanyiu, H;
o — TIepeHii KyT Jii rpaHyiu, rpaj; M — KoedilieHT TepTsl.

IloctanoBra mpodsaemu. BiOpamiiiHe 00poOJieHHS JAeTalie 3 BUKOPUCTAHHSIM
CUIIy4yoro aOpa3WBHOTO CEPeJOBHINA 37eOUTBIION0 3aCTOCOBYEThCS MpH  (DiHIIIHOMY
00pO0JIeHH], SIKE CYNPOBOJKYETHCS BEIUKOIO KUIBKICTIO MIKpOyIapiB MK aOpa3uBHUMHU
rpaHyjgaMu ¥  OOpOOJIIOBAaHOK  TOBEPXHEH. TEXHOJOTIYHMN  MpoleC  3a4UCHOTO,
nuTiyBabHOTO 1 3MIIHIOIOYOTO OOpOOJCHHS JeTaliell BHU3HAYAETHCS XapaKTEepOM 3MIiHU
HIOPCTKOCTI 1 (PI3UKO-MEXaHIYHUX BIIACTHBOCTEH MOBepxHeBoro mapy. Lle 3abe3medyeTnhcs
CKJIQ/IHICTIO i IHTEHCUBHICTIO PyXy po0O0YOro CepeIOBUIIa, HOTO XapaKTEPUCTHK.

Po3pobierHst #  ympoBaJDKEHHS HOBUX BHCOKOIPOIYKTHBHUX —TEXHOJOTIYHHX
nporieciB  BiOpariifHoro oOpoONeHHs aeTaneii B cUIlydoMy aOpa3sMBHOMY CepeIOBHIII
NpU3BEAC JIO0 TOMIMIICHHS SKOCTI OOpOOJIOBAaHMX IOBEPXOHb PI3HOI  CKJIAJHOCTI
reoMeTpuuHoi hopMmu.

AHaJI3 oCTaHHIX J0cailKeHb i myOJikanii. [TigBuIIeHHS TPOYKTUBHOCTI Ta SIKOCTI
BiOpauiifHoro oO0poOJeHHST JeTaleil CTBOPIOE MEPEIyMOBU PO3BUTKY 1 MOJIMIICHHIO
TEXHOJIOTIYHOTO TPOIECY, IHTEHCUBHICTh SKOTO BU3HAYAETHCS BEIWYMHOIO CHJIM B3a€MOIIi
abpa3uBHOI TpaHyau 3 00poOIIOBaHOI TOBEepXHEO [1]. JOCHIMKEHHIO TEXHOJOTIYHHX
nporieciB 00poOIeHHs ieTanei BUTbHUME adpa3uBamu npucesiueHi npari Kapramosa [LH. [2],
a o0’emHiii BiOpamiiiHiii 00poOmi bBypmreiina L[€. [3] Ta i#mux. OpgHuM 13
HAWOPOrPEeCUBHINIMX Ta IHTEHCUBHINIMX METOAIB ILIbOTO TEXHOJIOTIYHOTO TMPOLECy €
BiOpauiifHO-BiIIeHTpoBe 0OpOOJICHHS AeTaleil B yCTaHOBKaxX 3 KOPCTKOI KiHEMATHYHOKO
CXEMOI0, SIKi CTBOPIOIOTH CKJIAJHHIA pyX poOOYOoro cepeloBHIla B cepeiuHi kamepu [4, 5].
Pyx pobGouoi kamepu Moke OyTH HE TUIBKH TPOCTOPOBUM YH IUTAHETAPHUM, aje
3MIHCHIOETBCS 1 110 CKIIaIHIN IpOCTOpOBiil KpuBiii. CTBOpEHi 3a UM IMPUHIUIIOM YCTaHOBKH
TEXHOJIOTIYHOTO TIpolecy OOpOOJIEHHS JeTaliei B CHUIy4OMYy aOpa3sMBHOMY CEpeIOBHIII
3a0€3MeuyIOTh MiBUIIEHHS HOTO MPOAYKTUBHOCTI i IHTEHCHUBHOCTI.

MeTtor0 po6oTH € JTOCIIPKCHHS W aHami3 B3aeMojii abpa3WBHUX TpaHyl poOOYOro
cepenoBHIla 3 OOpPOOJIOBAHOIO TMOBEPXHEI0 NpU BiOpaliifHO-BIAIIEHTPOBOMY 00pOOIEHHI
JeTaned 1 onTHMi3allis TEeXHOJOTIYHOIO Mpolecy JAeTanei ckiagHoro mpodimo W maioi

JKOPCTKOCTI.
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Peauizanisi podoTu. AHamni3 3MiHU HIOPCTKOCTI OBEPXHI AeTamneil mpu BiOpauiiHOMY
1 BiOpaiiifHO-BIALIECHTPOBOMY 00pOOJIEHH] BKa3ye Ha MEBHY ii 3aKkoHOMIpHICTb. [Ipu 3aranpHiit
TEHJICHIN 3HMKEHHS HIOPCTKOCTI TOBEPXHI JIeTalli, sika OOpOOJSIEThCS, B TICBHUH IEpioj
OOpOOJICHHST CIIOCTEpIiraeThesi AUCKpeTHE 11 30imbIneHHs. HasBHiCT Takoro ¢axrtopa
3YMOBJIFOE 30UTBIIICHHS Yacy 0OpOOICHHS IS TOCATHEHHS MOTPIOHOT MIOPCTKOCTI.

Jlnsi BUABIEHHS 3aKOHOMIPDHOCTEH 3MiHM MiKporeoMeTpii 1 (i3HKO-MeXaHIYHUX
BJIACTHBOCTEH MOBEPXHEBOr0 IIApy OOpPOOIIIOBAHOI IMOBEPXHI MPOBEICHO CKCIIEPUMEHTATbHI
JOCTiKeHH 00poOJeHHs neTanell y BiOpaliifHO-BIAIEHTPOBIN YCTaHOBLI 3 poOOYOIO
KaMepow B KapJaHHOMY IiJIBici, KiIHEMaTHKa SKOi 3a0e3redye CKJIaJHI KyTOBI KOJIMBAHHS
MOBEPXHEBUX TOUOK poOOYOi KaMepH, IO BIAMOBITAE OAHOMY 13 HAHIHTEHCUBHIIINX BUIIB
BiOpaiiifHoro 0OpoOJIeHHS B CUITy4OMY a0pa3uBHOMY CEPEIOBHIIL.

ExcriepuMmenTanbHa BiOparliifHO-BiIIIEHTpOBa ycTaHOBKA (puc. 1 Ta 2) ckiamaeThes 3i
cTaHuHU 1, BUKOHaHOi 31 craneBoi Tpyou nmiamerpom 630 MM, 1O HIDKHBOTO TOPLS SIKOi
MPUBAPEHO OCHOBY, BHUTOTOBJICHY 13 TOBCTOTO CTaJIbHOIO JIMCTA. B37M0BX JiamMeTpalibHO
NPOTHJICKHUX TBIPHUX B CEpPEIMHI NMOBEPXHI CTaHWHU | TpPHUBapeHi KPOHIITEWHU 2 s
KpIIUICHHST OMOp 3, AKi € 3BapHUM KOPITYCOM, B SKHUIl 3aBYJKaHI30BaHO T'yMOIO KalpOHOBY
BTYJIKY PYXOMOTO 3’€qHaHHS 3 HandaMu pamku 4. 3a JOMOMOror 3HIMHUX Hand 5 3 paMKoro
3’eqHaHa poboya kamepa 6. Jlo qHa poOouoi kKamepu HpuUBapeHa CTYNHIS 3 KBaIpaTHUM
OTBOPOM, B SIKU{ BUIBHO BXOJUTH BOAUIIO 7, MOCAXKEHE HIKHIM CBOIM KiHIEM y CepuyHUil
nigmunmHErK  KoueHHs. Kopmyc 8 cdepuyHOro minmmmHuKka, 3a JOMOMOTOI0 INApHIpiB,
3B’A3aHMN 3 BWIKOIO 9, sika Mae pi3bOOBHI OTBip UL 3’€IHAHHS 3 XOJOBUM TBHHTOM 10.
XomoBHii TBUHT Ma€ B HAasBHOCTI mpaBy 1 JiBy pi3pOu. Ha ninsHKy 3 JiBOIO pi3p00I0
HakpyuyeTbcs npotuBara 11. XogoBuil TBUHT BCTAHOBJICHO B ONOpax KpuBommwma 12, skuit
o0epTaeTbcss 3a JOMOMOIOI0 KIMHO-PEMIHHOI TMepenadi BiJ eIeKTPOABUIYHA, a CTiika
KPHUBOIIIUIIA )KOPCTKO KPIMUTHCSA O OCHOBU CTaHMHH. Taka KOHCTPYKIlis MEXaHi3My MPUBOJA
JT03BOJIS€ TUIABHO 3MIHIOBATH aMILTITYly KyTOBUX KOJMBAaHb.

Pucynox 1. KoHcTpykTuBHa cxema BiOpaliiiHO-BiALIEHTPOBOI YCTAHOBKH
Figure 1. The constructive scheme of vibration-centrifugal device
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PI/ICYHOK 2. EKCHCpI/IMeHTaHBHa Bi6paHII/IHO-Bi,I[LIeHTpOBa YCTaHOBKa

Figure 2. The experimental vibration-centrifugal device

3MIHIOIOYM BENUYMHY AaMIUIITYAH KyTOBHUX KOJMBaHb 1 YacTOTy oOOepTaHHs
BiOpaliifHO-BIIIEHTPOBOI YCTAHOBKH, MOKHA KEpyBaTH TEXHOJIOTITYHUM IMPOLIECOM 1
PEeXUMOM 00pOOIICHHS TOBEPXOHB JIETalIel B CUITy4OMY a0pa3uBHOMY CEpEJOBHIII.

Becp npouec 00poOieHHs aeTaneil MOKHA MOJUIMTH HA Taki eranu. B mouatkoBuii
nepios; oOpoOJIeHHs yaapu TpaHyJd NPUIIAJAIOTh HA BEPIIMHUA MIKPOHEPIBHOCTEH BUXIIHOT
noBepxHi 3pa3kiB. [[poxoauTh iHTEHCUBHE 3MHUHAHHS IpeOeHIB MIKpopenbe]y, B pe3yabTaTi
IHTEHCUBHO 3HWXKYETHCS IIOPCTKICTH 1 MiJBUIIYETHCS MOBEPXHEBA MIIHICTH 00pOOIIOBaHOL
noBepxHi. Lleii eram 3akiHuyeThcsi ()OPMYBAHHSM TIIOBEPXHi, SIKA Ma€ BHII 3HAYCHHS
MOKA3HMKIB SKOCTI MOBEPXHi. YMOBHO TaKy YaCTHHY TEXHOJIOTIYHOI orepailii MO>KHa Ha3BaTh
BiOpaniitnuM npoxoxom. TpuBamicte Takoro npoxony npu BBO 3HaxomuThest B Mexax 15—
30 xB. 3a mel yac ycs BUXiJHA NOBEPXHS JAETalli IOKPUBAETHCS CIiJaMH B3aEMOJIi 3
rpaHysiaMH poOOUYOro cepeJOBHUINA.

B HacTynHmii mepion oOpoOisieThesi MOBEPXHS, cOpMOBaHA IMEPIIUM BiOpariitHuM
npoxooM. Pexxum oOpoOIieHHsT He 3MIHUBCS 1 CTIHKICTh poO0OYOTo CepeioBHINA 3a0e3Iedye
Maiike He3MIHHY HOT0 00pOOITIOBaHy BIIACTHBICTb.

I'panyna pobodoro cepenoBHiNa, MAKOUX Ty K €HEPrito, 10 1 B MEPIIOMY MPOXOI,
3aJIMIIa€ Ha TIOBEPXHI IMOBTOPHUH CIijJl, MIMOWHA SIKOTO Jemo Oulblla, aHDK BUCOTA
MiKpOHEpIBHOCTEH, C(hOPMOBAHUX TEPIIUM MPOXoAoM. I'paHyna negopmye MeTans B OCHOBI
BUCTYIIIB BHXIZHOTO MIKpOpenbedy MOBEpXHI 3pa3ka. 30LIbIIYEThCS CTYHiHb 1 TIIHOMHA
HaKJIeITy.

Hpyruii  BiOpamiiHUN MPOXiA  XapaKTEepU3yeThCS MIABULICHHAM IapameTpiB
IIOPCTKOCTI, aJleé YHUCIOBE 3HAUeHHA R, y KIHII OPOXOJLY MEHIIE BUXITHOTO (10

o0OpoOnennst). Lleit mpoxin 3akiHUyeTbCs NPUOIU3HO dYepe3 45 XBWIMH MicCHs IMOYaTKY
00poOJICHHS.

Hactymuuii npoxia BiApi3HAETbCS 3HIKEHHSIM IOPCTKOCTI. Lle mosicHIOEThCs TBOMA
dakTopamu. [lo-mepmie, 3 KOXXKHUM HACTYITHUM IPOXOJOM 30HA B3a€EMOJIi TpaHylId 3
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MOBEPXHEI0 HAONMKAETBCS JI0 OCHOB BHUCTYINB MiKpopenbedy, B pe3yabTaTi doro
301IBIIY€ETHCS TUIOMIA B3a€MOJIl TpaHyiH 3 moBepxHero. [lo-gpyre, mepmmx aBa Mpoxoau
NpHU3BEIM IO IMJBUINCHHS TOBEPXHEBOI MIIHOCTI Marepiany 3paska. lle momaTtkoBo
NPU3BOAUTE /10 301IBIICHHS peaklii MOBEpPXHI NMPH CHIIOBIH B3aeMonii 3 HEI TpaHyld
pobodoro cepenowuia. Big mpoxoay 1o mpoxoay npyxHa $asza yaapy rpaHyiu 00 MOBEPXHIO
Oyze 301IbITyBaTHCS.

Amnamiz nepmmx npoxoaiB BBO cBigunth, mo (popMyBaHHS IIOPCTKOCTI MOBEPXHI
IPOXOJUTh JUCKPETHO 31 3MEHIIEHHSM CTYNEHS JMCKPETHOCTI MpH 30UIbIIEHHI Yacy
o0pobnenns. B Mipy HaOIMKEHHS 1O CTaloi IIOPCTKOCTI CHIJIOBA B3AEMOJISl TPaHYIU 3
MOBEPXHEIO JeTalli Ha0yBae XapakTepy MPYyKHOTO yaapy.

ExcniepuMeHTanbHi TOCTIKEHHS! BU3HAUYMIM IUSIXM CKOPOYEHHS Yacy 3a4MCHUX,
nuTipyBaIbHUX 1 TOJIPYBaJbHUX OINEpalid Ta YHHUKHEHHS JUCKPETHOCTI TEXHOJIOTiYHOTO
nporecy. Bunukae HeoOXimHICTh y mporieci 0OpoOJIeHHS KepyBaTH KIIBKICTIO €HEpTii, sKy
OTPHMYE TPaHyJa BiJ OBEpXHI poOoU0i Kamepu, TOOTO peKUMOM 00pobIeHHs. Buxonsun 3
yYMOB 3a0e31e4eHHs MOTPIOHNX XapaKTEPUCTUK SIKOCTI MMOBEPXHEBOTO MIapy, MOYKHA BUOpaATH
PI3HOBHIHICTH  PEeXHUMIB  OOpOOJIeHHsS, SKi  KepylTbCS IMporpaMamMu  KepyBaHHS
TEXHOJIOTIYHHUM TIporiecom [4].

3Hal0uYN MapaMeTpH BHUCTYIIIB IIOPCTKOCTI MOBEPXHI, SKI BH3HAYAIOTHCS MONEPEIHIM
BUZOM OOpOOJIEHHS TOBEPXHEBOTO Imapy 1 peXUMOM o00poOieHHs, (i3uKo-MexaHivHi
BJIACTHBOCTI MaTepially, BHU3HAYAIOTh CEPEIHE 3HAYCHHS 3yCHUIS JUHAMIYHOTO YAapy
aOpa3uBHOI I'PAHYIIH.

P yd.cep:f(F cep.)- (1)

BukopucroByeTscsi  cepeqHbOapU(PMETHYHE 3HAYCHHS BIAXWICHHS HIOPCTKOCTI
MOBEpXHi R,, e 3a 6a30By JIHIIO CIY)KUTh cepeliHs JiHis npodiiro, TOOTO

ZF;euc :ZF:'en : (2)
i=1 i=1

BI/IXOI[?[‘-II/I 3 ObOr'o, BCJIMYNHY CCPCAHBOTIO 3HAYCHHA HJIOHIi BI/ICTYHiB BU3HaA4Ya€MO 3a
dbopmyoro
n
ZEeuc

F,,="—. 3)

Tomi
F,,=—""; 4)

R,-S

P = Koﬁp % G,uiu . (5)

yo.cep

Xapaktep B3aeMo/Iii a0pa3uBHOI IpaHy/IH 3 0OPOOITFOBAHOIO MTOBEPXHEIO 3AJICKHUTh HE
TIJIBKY BiJI CUJIU AUHAMIYHOTO yaapy, a i Bix ii po3MipiB, reoMeTpuuHOi (hOpMHU, 36pHUCTOCTI
Ta iH. Bimomo, mo abpa3uBHUI HAMMOBHIOBAY BUOHMPAIOTH 3aJIEKHO BiJl XapaKTepy Oreparii,
BUMOT JI0 SIKOCTI 00poOyieHHs, (opMH, po3MipiB 1 MaTepianiB 0OpOOIIOBaHUX JETaleH,

214



MALUNHOBY]YBAHHSI, ABTOMATH3ALjISI BUPOEHNLITBA TA [TPOLJECU MEXAHIYHOI O6POBKU

BEJIMYMHH BHXIJHOT HMIOPCTKOCTI MOBEPXHI, ii XapakrepucTUKu. CTBOPCHHS HAIOBHIOBAUiB
CUIIydyoro pobo4oro cepemoBullla  pi3HOI  reoMeTpu4Hoi  (GopMH HA  OCHOBI
BHUCOKOMOJICKYJIIPHUX 3’€IHAHb (IIaCTMAC, MIHOIIIACTIB, CMOJI 1 T. JI.) JIO3BOJISIE 3MIHIOBATH
pO3MipH, Macy, 3epHUCTICTh A0Pa3UBHUX CKJIAJJOBIX HAIIOBHIOBAYIB.

[Tinhip BeNWYMHM CWIM JUHAMIYHOTO yhaapy TpaHyiau aOpa3WBHOTO poOOYOro
cepenoBuIna, il po3mipy, TreomMeTpudHoi (opMu, Mach 1 3EpHUCTOCTI JUIS TEBHOI
reoMeTpuyHOl (OpMHU U XapakTepy BUXITHOI MIOPCTKOCTI 0OpOOIIIOBAHOI MOBEPXHI JeTaliei
JO3BOJIAE JIOCSITTH TMOTPIOHOT MIOPCTKOCTI TMOBEpPXHI JeTani ©0e3 HasBHOCTI Jpyroro
BiOpawiifHOr0 MPOXOy, KU XapaKTePU3YEThCA MiABUIICHHSIM IMapaMeTpiB HIOPCTKOCTI.

Lleii mnpomec 0OpOOJICHHS JeTaliell XapaKTepU3YEThCS ylAapaMH TpaHyl, MI0
MPUNIAJAI0Th Ha BEPIIMHM MIKPOHEPIBHOCTEH BHXITHOI MOBEPXHI OOpOOJIOBAaHUX JETaleH.
[IpoxoauTh IHTEHCUBHE 3HWKEHHS IPEOCHIB MiKpopenbedy 3a paxyHOK 3MUHAHHS, JPSATIAHHS
1 cTupanHs. B pe3ynbTari iHTEeHCUBHO 3HMKYETHCS HMIOPCTKICTH 1 MiJBUIIYETHCS TIOBEPXHEBA
MIITHICTE 00poOIIFOBaHOI TToBepxHI. OOpOOIICHHS 3aKiHUYEThCs (DOPMYBaHHSM MOBEPXHI, SIKa
Ma€ BUILY 3HAYCHHS MOKAa3HUKIB sKocTi moBepxHi. I[lig0ip BenwumHHM CHIIM ITWHAMIYHOTO
ynapy aOpa3uBHOI TrpaHynd, ii po3MmipiB, reoMeTpu4HOi (OpMHU 1 Macu He J103BOJISIE
nedopMyBaTH MeTall B OCHOBaxX BHCTYIIB BHUXIJHOTO MiKpopenbe]y IMOBEpXHI, IO He
NPU3BOJMTH JI0 MiABHUILIEHHS MapaMeTpiB MopcTKocTi. [IpogoBxkeHHs 1ii aOpa3uBHOI IpaHyIIn
Ha OOpOOIIIOBaHY MOBEPXHIO MPHU3BOAUTH IO 3MEHIICHHS TpeOeHiB Mikpopenbedy, ane 3
MEHIIIOI0 IHTCHCHBHICTIO. 30HA B3a€EMOJIl TPaHyJIU 3 MOBEPXHEIO HAOIMKAETHCS 10 OCHOB
BUCTYIIB MiKpopensedy, B pe3yiabTaTi 4oro 30UTBHIYETHCS IUIOIIA B3a€EMOJIl TpaHyId 3
noBepxHero. 31 30UIbIIeHHSM dYacy OOpOOJIEeHHS 3MEHIIYEThCS IHTEHCHBHICTh 3MiHU
HIOPCTKOCTI, TPU IIbOMY IiJIBUIIYEThCS MOBEPXHEBA MIIHICTH Marepialy i 30UIbIIyeThCs
peakilis TMOBEpXHI NpU CHIJIOBIA B3aeMoAil 3 HEW TpaHyau pobodoro cepenosuina. Lle
HaOIMXKae O CTaNOi MIOPCTKOCTI 0OpOOIIOBaHOI MOBEPXHI, IO MPU3BOIUTE A0 XapakTepy
NPYKHOTO yAapy B3aeMoOJii TpaHyiIH 3 MOBEpXHEr0 AeTani. Takuil migdip TEXHOIOTIYHOTO
MPOLECY JO3BOJIUTh YHUKHYTH TUCKPETHOCTI 3MIHU IIOPCTKOCTI MOBEPXHI MpH BiOpariiHoMy
1 BIOpaIiifHO-BIALICHTPOBOMY O0OpOOJICHHI.

Jlnst 3a0e3neueHHst JaHOTO TEXHOJOTIYHOTO MpOoIecy MOTpiOHa BETMYMHA 3HAUYCHHS
JUHAMIYHOTO YAapy BH3HAYAETHCS BEIIMYMHOKO €HEPrii, po3CisHol B aOpa3suBHOMY POOOYOMY
Cepe/IOBUIN, SKa NPUIAJAa€ HAa OJHY TpaHyldy 1 MEpeacThCs TOBEPXHEI KaMmepH, II0

KOJIUBAETHCA
c-P,. K,-S
AE‘cep = s ;2 ’ (6)
ep
C:sma+ﬂ~cosa:(2m10). %

cosa— U-sina

Ilsn eHeprisi BH3HAYAETHCS KIHEMATHYHUMH 1 KOHCTPYKTHBHHUMH MapaMeTpaMH
BiOpamifHux 1 BiOpaliHO-BIILEHTPOBUX YCTAaHOBOK. OCHOBHMMH KIHEMAaTHYHUMU
napaMeTpamMu BiOpPONPHUCTPOIB € amIuliTyna 4 1 4acToTa @ KOJUBaHb pPOOOY0i KaMepH.
Buxonsun 13 ymoB 3a0e3nedeHHs MOTPIOHMX XapaKTEPUCTUK IOBEPXHEBOTO MIapy W
eKCIUTyaTalliiHNX BJIACTMBOCTEW JeTalieil, MOXKHa BHOpaTH pi3HI BapiaHTH PEXUMIB
00pOOJICHHS TEXHOJIOTIYHOTO TIPOIIECY.

Ha ocHoBI ipoBeieHNX JOCTIIKEHb, IX aHAIi3y MOXKHA 3pOOUTH TaKi BUCHOBKM:
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1. ®opmyBaHHS LIOPCTKOCTI Ta SKOCTI NOBEPXHI AETalleil MPOXOAWUTH 32 IEBHOIO
3aKOHOMIPHICTIO BiOpaIlifHO-BiILIEHTPOBOTO MPOIIECY.

2. BuxigHa mIOPCTKICTh 1 (pi3MKO-MEXaHiuHI BIIACTUBOCTI TIOBEPXHEBOTO IIApy
00poOIIOBaHUX JIeTalleil MOXKYTh OyTH BHKOPHCTaHI MPU MiJ00PI TEXHOIOTIYHOTO MPOLECY
BiOpaIiifHO-BIIEHTPOBOTO 0OPOOIICHHSI.

Conclusions:

1. Formation of roughness and surface quality of details are held by certain laws of
vibration-centrifugal machining.

2. Initial roughness and physical and mechanical properties of surface layer of
machined parts can be used when the choice process of vibration-centrifugal machining.
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