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EKCHEPUMEHTAJIbHE OBIPYHTYBAHHSI EOEKTUBHOCTI
BIBPOABPA3ZUBHOI OBPOBKH JIETAJIEN CKJIATHOI
KOH®IT'YPAIIIT I3 HAKJIAJIAHHAM
CKJIAJTHOITPOCTOPOBOI'O BIFPOHABAHTAKEHHS

Jana cmamms  npucésueHa  eKCNEPUMEHMANbHOMY — NOPIGHSHHIO
epexmuenocmi 8i6poabpazuenoi 06podKku demaneli CKaoHoi KoHpicypayii
Ha  ycmawosyi 3 2IOPOIMRYIbCHUM — NPUBOOOM, WO  CMBOPIOE
CKIAOHONpocmopose  ibpayitine — HABAHMAICEHHS, — NOPIGHAHO 3
8i6poabpasusHoio 006podKOI HA BIOPAYIIHOMY 00NAOHAHI 3 HAKIAOAHHAM
00HOBICHO20 BIOPOHABAHMAICEHHS.

IMocranoBka  mpodmemu. Ha  cywacHnX — MammHOOYIiBHHX
MIiIPUEMCTBAX JIOCUTh YaCTO BUHHKAE TOTPeOa B OYHUINEHHI 30BHINIHIX 1
BHYTPIIIHIX TMOBEPXOHb JeTanell ckiaaHol KoHQirypamii BiJl OKaJIMHH,
OKCHUIIB, Opyay, a TakoX 0OpOOKH IIMX MOBEPXOHB nepen (papOyBaHHIM Ta
HAHECEHHSIM Pi3HHUX THIIiB OKPHUTTIB.

Ha w™exaniuny oOpoOKy 3a3Ha4e€HMX TIIOBEPXOHb BHTPAYa€ThCS
BapTICHUH 1HCTpyMEHT abo 3acCTOCOBYIOTHCS IIKIUIMBI ISl JTOBKIJUIS
METOIM XIMIYHOI OYUCTKH.

3 BIZOMHX CHOCOOIB OYHCTKA TMOMIOHMX JeTayiieii  HaiOLIbII
eQEeKTUBHMM Ta eKOJIOTIYHO Oe3IeuHM € croci® Bibpoadpa3uBHOI 0OpOOKH
Ha CrHeliabHOMY BiOpaliiiHoMy 00JagHaHHi i3 PI3HUMH THIIAMHU TIPUBOJIIB
3 BHUKOPUCTAHHSIM OJHOBICHOTO BiOpOHAaBAaHTaXXEHHS JeTaned. AJje sK
MOKa3ye JOCBIJ] eKCIUTyaTallil moJiOHOro 00JIaHAHHS, BOHO € HEOCTATHBO
MIPOAYKTUBHE MpH 00poOIIi JeTanei ckiaaHoi koudirypartii. s peanmizarii
crioco0y BiOpoaOpa3wBHOI OOpOOKHM Jeranell CKIaaHOI KoHbIryparii
BUKOPHCTOBYIOTh OOJNaJHaHHA 3 TiJAPOIMIYJILCHUM TIPUBOJOM, SKHH
3a0e3meuye CKJIQJIHO-TIPOCTOPOBUIA pexuM BiOpOHABaHTaKCHHS.
luapoiMmynbCcHUI PUBOJT TO3BOJISIE BiTHOCHO MPOCTO PETYIIOBATH YaCTOTY
1 aMIUTITYy IPOXO/KEHHS CWJIOBHX IMITYJIbCIB 1 €HEPTil0 OHOI0 pobovYoro
XOJ1y IO KOXXHOMY 3 HalpsIMKiB BIOpOHaBaHTa)KEHHSI.

IMpoBeneni Ha kadenpi BiHHHMIBKOrO HAI[IOHAJIBHOIO TEXHIYHOTO
yaiBepcutrery (BHTY) «MeramopizansHi BepcTaTd Ta OOJaTHAHHS
aBTOMAaTHU30BaHOTO BUPOOHMIITBA» MOCII/DKEHHS Ha EKCIIepUMEHTaJbHIN
YCTaHOBII Juiss BiOpoaOpasuBHOi 00poOku (YBO) nerameit cxiamHOI
KoH(piryparmii moOymoBaHOI HAa OCHOBI TiAPOIMITYIIBCHOTO TPUBOIY, 3a
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JIOTIOMOTOI0 ~ SIKOTO ~ peaji3yeThCsl  CKJIAJHONPOCTOpPOBE  BiOpariiiHe
HaBaHTa)KEHHS, MIATBEPAMIN peasibHy Horo e eKTuBHICTh [1-5].

Juns  minrBepokeHHs edextuBHOCTI YBO, B sIKiM  peainizyeTbes
CKJIaJIHOTIPOCTOPOBE BiOpalliiiHe HaBaHTa)KeHHs, BiOpoabpa3uBHil 00poOIi
mianaBanucst Aerani THIy KyTHUK npoxigauit (dy 50) i3 oxniel maprii Ha
BiOpamiiiHoMy  oOiagHaHHI 3  HAKJIAJAHHAM  OJHOBICHOTO  Ta
CKJIaJIHOTIPOCTOPOBOI'O  BiOpOHABaHTa)KEHHS J0 OJHAKOBOTO 3HAYEHHS
IIOPCTKOCTI 30BHIIIHBOI IIOBEPXHI.

Buxnanenns OCHOBHOI'0 Marepiany. ExcniepumenTanbHi
JIOCITIJPKEHHS! TIPOBOAMIIMCS BiIIOBITHO JIO CXEMH, 0 HaJlaHa Ha PUCYHKY
1.

Mg qac TIPOBEICHHS eKCIIepUMEHTAIBHUX JIOCITiPKEHb
rizpoiMmyibcHoro mpuBony YBO BuMmiproBainch Taki IapaMeTpH:
TiepeMillieHHs BUKOHABYOI JIAaHKHU; TUCK B HAIIPHIN TiAPOMiHIl TiApoCHCTeEMHU
TIPUBOAY; THCK B IOPOXKHHHI TiPONWIIHAPA; BUTpAaTa €HEProHOCIs, SKY
CIIOXKHBAE TiApoiMITybcHUH puBoa YBO; TeMmiepatypa poO0ovoi piTuHH.

Ili napamerpu peecTpyBaJUCh 3a JOHNOMOIOI BHMipIOBAaJIbHOIO
KOMIUIEKCY (puc. 2), 1O CKJIQAy SIKOTO BXOJSATH: NATYUKH TUCKY THITY
DMP 334, ingyktuBHHI natyuk nepeminieHHs "Turck” monenmi NIS-M1S-
LIU, ananoroBo-uudposuii nepersoptoad (ALIT) moneni E14-440 dipmu
"L-CARD" ta nepconansHuii KoM 1oTep tuiry Pentium IV.

JocniaHi poOOTH 3 OIHOBICHMM HaKJIaJIaHHSM BiOpallii BUKOHYBaJIUCh
Ha YCTaHOBIII MIPOTOTUTIOM SIKOT € BiOporpec
IBIIM-16 [1, 2] (puc. 3).

lapoiMIynbCHUM TIPUBOJ  E€KCIIEPUMEHTANIbHOI BiOpPOYCTAHOBKH 3
OJHOBICHMM HaKJIaJaHHsIM BiOpamii (puc. 3) mictuth: Hacoc 1 mocTiitHOT
npoayktuBHocTi THry HIII 100-3, 3amoOixHuii kmaman 2 tumy [52-2,
perymsarop noroky 3 Tumy I1-55-24, nBomo3umiiHui po3NOAUTBHUK 4 3
PYYHUM KepyBaHHSM OPHIiIHAJIBHOI KOHCTpYKMLii, inbTp 5, manomerp 11,
110 ITPUETHAHUN 10 HAMPHOI JIiHIT 32 JormoMororo kpaHa 12.
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Puc. 1. Cmpyxmypna cxema memoOouxu npoéeoenHst eKcnepuMeHmanbHux
docnidicenn: 1 —nideomoska 6i6POyCmManHo8Ku 00 NPOBEOEHHS eKCHEPUMEHMATLHUX
00CiOdHCe b, 2 — NPOBEOEHHS, eKCNEPUMEHNTY;
3a...3e — eusnauenns 3anexcrnocmetl; 4 — o0OpodKa pe3yrbmamis GUMIPIO8ans, 5 —
OYIHKA MOYHOCHIE PE3YIbIMamis GUMIPO8ans, 6 — noby008a 3a pe3yimamamu
BUMIPIOBAHD SPAPIUHUX 3ANEHCHOCHIEN

A Takox IO CKJIaay NMPHUBOAY HAJICKUTh BEPTHUKAIBHUNA BiOpariiiHUA
rizpoumntinap 6, IIyHXKep sSKoro 3’€lHaHWM 13 BiOpocrosom 7. PoGoua
MOpOXXKHMHA A BiOpamiifHOro TrifponuIiHApa 3'€JHaHA 3a JIOMOMOTOI0
rigpominii 8 3 HACOCHOK CTaHIli€. 3IMBHA MOpOXKHUHA b BiOpamiiiHOro
rizpoumninapa 3’enHaHa i3 Oakom 18 kananmom 19. 3amumku pinueM 3
MOPOXKHUHU ~ YTBOPEHOK  KynbKow 20 Ta BHYTPIIIHIM  OTBOPOM
rizpoumtinapa 6 BUTICHSIOTHCS uepe3 apocens 17 y 6ak 18. Bibpoctin 7
MANPYKUHEHHH BigHOCHO cTaHMHM 9 mpyxuHamu 10. Cranuna 9
BCTaHOBJICHA Ha BiOpoi3omsmii 16.

lNpopoanaparypa 2, 3, 4 Ta 5 CTHKOBHM CIOCOOOM KpINUTHCS 32
JIOMIOMOTOF0 LITTUIIBOK JI0 PO3MOALTEHOrO Napasenenineaa (Ha pUCyHKY 2 He
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TIOKa3aHHi), sIKa PUCTUKOBYETHCS 0 JIHIHHOTO TiAPOLIiHApa 8, KM, B
CBOIO Yepry, CTHUKYETHCS OIYHOIO IOBEPXHEI0 3 KYTOBUM BiOpamiiHUM
T1IPOLMIIIHAPOM OpPHUTiHAJIBHOI KOHCTPYKIIi 9.

Iuaponacoc 1 yepe3 kpan 10 3’enHanwmii i3 cituactum (imbTpoM 11, 1110
BOY/IOBaHMI y BCMOKTYIOUMH BiJCIK TigpoOaka. JIiHist 31MUBY poO3MOgiEHOT
IUTHTH 3’ €JTHAaHA 13 TiIpodakoM yepe3 KpaH 12.

KoHTponb  MOTOYHMX  mapaMeTpiB  yCTaHOBKM  BHKOHYBaBCS
ocuuiorpagyBaHHsIM 3a JIOMOMOTOI0 TEH30METPUYHHMX JaTYHKIB THUCKY 1
nepeminieHHs. JaTuuk 13 Ui KOHTPOIIO BETMYMHU THUCKY B TiAPOCHCTEMI
BBIMKHEHMH B HaIlipHYy TigpoJjiHil0. BennunHa nepemimeHHsT BUKOHABYOI
JaHKU 14, Ha SKili BCTAHOBJICHHMI KOHTCHHEp 3 aOpa3WBHOIO Macow 15, B
JHIHHOMY Ta KyTOBOMY HampsMKax BHMiproBajach nardnkamu 16 i 17.
[MocTiliHe HaBaHTa)XKEHHSI HA BUKOHABYY JIAHKY 3MiHIOBAJIaCh BapifOBaHHIM
ronepeHbO1 fedopMaliii eIeMeHTiB PYKHOTo OBEpHEHHS 18.

Jatauk 2
THIY =
NIS-M18
ATTIT LK
THITy P tium 1\Y
entium
Taruux 1 E14-440
THITY
DMP 334

Puc. 2. Cxema xomnnexcy sumipiosanvHoi anapamypu

[MapanensHO 3 BHMIPIOBaHHSAM OCHOBHHX pOOOYMX IapameTpiB
MIPUBOAY BiOPOYCTaHOBKM BUMipIOBaJlacs 3aJI€XKHICTh IIOPCTKOCTI MOBEPXHI
Bin ammuniTynu BiOpamii. Ha pucynky 3 mokazano rpadik 3ajexHOCTi
IIOPCTKOCTI ITOBEPXHI BiJl aMIUTITyu BiOpamii aiist 3pa3KiB AeTajeid Tumy
kyrHuk npoximuuii (y 50) BuroroBneHux i3 marepianiB — Cramp 5 Ta
yapyH CY 12-28 3 BuXiJJHOIO HIOPCTKICTIO Micis (ppe3epyBaHHS.

JI11 KOHTpOJTIO peKUMIB POOOTH YCTAHOBKH BHKOPHCTOBYBAJIHCH JBa
JaT4uKy THCKY 13, 14 Ta iHAYKIIHHUN 1aTYUK nepemiteHHs 15.

lppominis 8 sBiste co0O0 cTalieBy TPyOy 3 NMPHUBEICHUM MOJIYICM
00’ eMHOT IPYXKHOCTI Eypps = 2,84 - 10" ITa.

Jlocnian 3 BUKOPUCTAHHSIM IIPOCTOPOBOTO BiOpAIiifHOrO HaBaHTAXKEHHS
BHUKOHYBAJIMCh HA YCTAHOBII 3 JBOMa NPUBOAHUMH TiJIPOLMIIHAPAMH, SIKa
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cnpoextoBana y BHTY Tta ycranoBnena B mnabopartopii — kadenpu
«MeranopizaipHi  BepctaTh ~ Ta  OOJQJHAHHS  aBTOMAaTH30BaHHUX
BUpOOHMLTB». BukonaBua maHka (BIOpocTN) [aHOi MalIMHU MOXeE
3IIHCHIOBAaTH BEPTHKAJIBHO-JIHINHI 1 KyTOBi BiOpalii, 0 103BOJIsIE
CTBOPIOBATH CKJIaTHOMIPOCTOPOBE BiOpalliiiHe HaBaHTa)KCHHS.

Ha pucynky 2 mnokasaHa mNpHHIMIOBA TipOKiHEMaTHYHA CXeMa
eKCIIEpUMEHTAJIBHOTO  3pa3ka  BIOPOYCTAHOBKM  JUISI  CTBOPEHHS
MIPOCTOPOBOTrO BiOPOHABAHTAXKEHHSI 3 BCTAHOBJICHMMH Ha Hil JaTYUKaMHU
KOHTPOJIIO 11 OCHOBHUX Hapamerpis [1, 2].

VYcranoBka (puc. 4) CcKIamaeTbes 3 TimpoHacoca | Thmy
HIII-100-2 I'oCT 8753-71, 3aIO01KHHIHA KJ1aIad 2
(20200-2 TOCT 21148-75), perynstop mnoroky 3 (III'-55-24),
BiOp030ymKyBau 4, NeMyJIbTHIUIIKATOp 5, 10 3’€HAHUHA Yepe3 KpaH 6 3
MaHoMeTpoM 7. JleMynabTHIUIiKaTop S5  BHKOPUCTAaHMH 3  METOIO
YHEMOXJIMBIICHHS TIepeAadi BHUCOKOIO ITyJIbCYIOYOTO THCKY Ha ITyJbT
KepyBaHHs ycraHoBKH. lllkama mManomerpa 7 BiaTapoBaHa BIAINOBIZHO 10
peaybHUX 3HAUY€Hb BEJIMYHMH THCKY B TiZIPOCHCTEMI YCTaHOBKH.

MoxHa TIOMITHTH BIUIMB BHXIJHOI BHCOTH MIKpOHEpiBHOCTEH Ha
KIHIEBUH  pe3yapTaT Impu  poOOTI 3  MajJuMH  aMILNTyAaMu
(4 = 1-2 mm). Tlpu BiOGpooOpoOLi (pe3epoBaHOi MOBEPXHI CIOYATKy (31
30inbIIeHHM 4 /10 2 MM) BigOyBa€eThcs 3MEHIIEHHS R,, a MOTIM XapakTep
3aJIEKHOCTI R ,—~A 3MIHIOETBCS B 01K 30UIbIIIEHHS R,,.
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Puc. 3. punyunoga 2iopoxinemamuuna cxema eKCnepumMeHmanrbHol
816POYCMAHOBKY 3 OOHOBICHUM HAKIAOAHHAM 810payii
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Puc. 4. lpunyunoga 2iopoxinemamuuna cxema eKCnepuMeHmantbHol
8i0p0OYCMAHOBKU 3 NPOCMOPOBUM BIOPAYITIHUM HABAHMAICEHHAM

Ile MOXXHa TIOSICHUTH THM, IO TIPH TPyONX MiKPOHEPIBHOCTSIX MOBEPXHI
(ppeseporanoi) IHTEHCHBHICTh 3HIMaHHS MeTany npu
A =1 MM HenocTaTHs JUIs iX BUAAIEHHS 32 KOPOTKHH Yac, BHACIIZIOK YOTO
Ha OOpOOIOBaHIN MOBEPXHI 3aJMIIAIOTHCS MOPIBHSIHO HEBENWKI TpebiHI
MiKpOHEpiBHOCTEH. 31 30UTBIICHHSIM aMILTITYTd KOJIMBAHb 10 2 MM 3HSTTS
MeTally 30UTBIIYETHCA 1 CTAa€ JOCTATHIM JUIS BHUJAJICHHS BUXIJTHUX
MIKpOHEpiBHOCTEH. B IIbOMY BHUNAAKy YyTBOPIOETHCS HOBa ILOPCTKICTH
TIOBEPXHi, 110 BiATIOBiZae MPUHHATII XapaKTepUCTHL adpa3uBy i BeNWYMHI
aMIUTITYI KOJIMBaHb i € B JaHOMY BHINAJKY IO BHCOTI MEHIIONO, HiX
LIOPCTKICTh BUX1THOT IIOBEPXHI.
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Buxonsgun 3 orpumaHuX 3alie)XHOCTeH (pHC. 5), MOKHa BH3HAYUTH
HaMOIIBII pallioHaJbHI peXUMH O0poOKHM, Le ammmiTyma 4 = 2,5 MM i
gacrora /=30 I'm.

Ra, mkm

A, MM

0 1 2 3 4

Puc. 5. 3anescuicmo wopcmrocmi nosepxwi 610 amnaimyou eiopayii
ona mamepianig: 1 — Cmans 5; 2 —uagyn CH 12-28

BucnoBku. IlpoBeneHi  eKCIIepUMEHTaJbHI  JIOCHIPKEHHS  Ha
TiIpOIMITYJIbCHUX ~ BIOpOyCTaHOBKAax 3 OYMIIEHHA 33  JIONOMOTOIO
KBapIIOBOTO TMiCKy 3pa3kiB jAeraield Tumy KyTHHK npoxigauid (dy 50)
MOKa3alH, OI0 HaWOUThIl e(pEeKTHMBHO OYMIIEHHS IIOBEpXHI Jeraneit
BiOYBA€ThCSI TPH  CKJIQJHO-TIPOCTOPOBOMY BiOpOHAaBaHTaKEHHI NP
yactorax B Mexax 20.. 30 'y i amIoiiTyam JiHIHHUX KOJIMBaHb 2,5...3 MM.
[opiBHSAHO 3 OJHOKOOPAWHATHUM (OCHOBHUM) BiOPOHABAaHTAXKEHHSM 3
OTHAKOBMMH JIHIHHOI aMILTITYIOK0 1 YacTOTOH, TPHUBAJICTh IPOIECY
OYMIIEHHS JIeTaleil JO TOTOKHOI IOPCTKOCTI 3MeHITyeThest Ha 40 %.

CnucoKk BHKOPHCTAHOI JiTepaTypu:
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ICKOBMY-JIOTOLIbKMI  Pocrucnas HOmutpoBuna — mpodecop,
JIOKTOp TEXHIYHUX HayK, 3aBiyBad Kadeapu MeTanopi3ajJbHUX BEpCTaTiB
Ta  oONagHaHHA  aBTOMATH30BAaHMX  BUPOOHHMUTB  BiHHMIBKOrO
HAIlIOHAIBHOT'O TEXHIYHOT'O YHIBEPCUTETY.
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— CKJIaTHOIIPOCTOPOBE BiOPOHABAHTAXKEHHST;

— BiOpoaOpa3uBHa 0OpoOKa.
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MAHXUIEBCHKHI Onekcanap JIMHTPOBHY — KAaHAMIAT TEXHiUHHX
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—  BiOpoaOpa3uBHa 00poOKa.
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YK 621.979.621
JKcHepuMeHTAJIbHOe 000cHOBaHUe 3(pPeKTHBHOCTH BHOPOoadpa3uBHOIl
00paldoTkn JeTajieil CJI0KHOH KOH(pHUrypauumm ¢ HakJIaJAbIBAHHEM
CJI0’KHONIPOCTPAHCTBeHHOro BHOpoHarpyxenust / P.J. IckoBuu-
Jorouxuii, O.1. Man:xujieBcKuii

JlaHHast cTaThs IIOCBSIIEHA SKCHEPUMEHTAILHOMY MOATBEPKIACHUIO
a¢dexTHBHOCTH  BHOpOoaOpa3suBHON  00pabOTKM  JeTalied  CIOXKHOMU
KOH(QUTYypalMy Ha YCTAHOBKE C T'MAPOUMITYJIBCHBIM NMPUBOAOM, KOTOPBIH
CO3JIa€T  CIIOKHOIPOCTPAHCTBEHHYIO  BHOPALMOHHYIO  Harpysky IO
CpaBHEHHIO C BHUOpoaOpa3uBHON 00pabOTKOM Ha  BHOPAMOHHOM
000pY/I0BaHBI C HAIOKEHUEM OJIHOOCHOTO BUOPOHATPY)KEHHSL.

VK 621.979.621
IKCcHepuMeHTAJIbHOEe 000cHOBaHUe 3(pPeKTHBHOCTH BHOPOoadpa3uBHOI
00paldoTKku JeTajieil CJI0KHOH KOH(pUrypanumm ¢ HakJIaAbIBaHHEM
CJIO’KHOIIPOCTPAHCTBEHHOro BHOpoHarpyxenust / P.J. IckoBuu-
Jorouxuii, O.1. Man:xujieBcKuii

This paper describes an experimental confirmation of the efficiency
vibroabrasive machining of parts of complex configuration on the
installation with hydraulic impulsive drive that creates complex dimensional
vibration load compared with vibroabrasive working on the vibration
feature of overlapping uniaxial vibration load.
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