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HNIABUIEHHA AKOCTI ®ACOK OTBOPIB, BUKOHAHUX HA HNUJIIHAPUYHUX
MHOBEPXHAX BUPOBIB I3 IOJIMEPHOI'O KOMIIO3BUTHOI'O MATEPIAJY (IIKM)

Beryn

B ocTaHHe necATUIITTS BEMUKUX OOCSTiB JOCITI0 BUPOOHUIITBO KOMIIO3UTHUX MaTepiajis,
cepell AKX 0COO0JIMBE MiClie MOCIIal0Th KOMIIO3UTH Ha OCHOBI MOJIMEPHUX MaTepiajiiB, TOMY SIK
BupoOu 3 IIKM (ckiomiacTuk, CKJIOOPraHOIUIACTHK, BYIJICOPraHOIJIACTHK, Malxke yci
OpPraHoIUIaCTUKHM TOIIO) 3HAXOASATh BCE OUIBLI HIMPOKE 3aCTOCYBAaHHS y 3aKOPJOHHHX TaK 1 Yy
BITYM3HSIHUX Tally3gX HApPOJJHOTO TOCHOAapcTBa y cdepl MarepialbHOTO BHUPOOHUIITBA a caMe€ B
TaKMX Tally3iX MPOMMCIOBOCTI, K XiMis, OyAiBHHUITBO, TpaHCHOPT (0COOIMBO aBialliiHUI Ta
BOJIHMI{), TAKOXK yC€ YacTille BUTOTOBIISIFOTHCS PI3HUM CIIOPTUBHUMN 1HBeHTap Toio. Lle Tomy, 1o
[IKM BoJ1oAit0Th 3HaYHOIO KUIBKICTIO IIepeBar B IiaH1 (Pi3MKO-MEXaHIUHUM BJIACTUBOCTSM, a CaMe
BHCOKOIO MTUTOMOIO MIITHICTIO, TBEPAICTIO 1 CTIMKICTIO JIO BIUIUBY HABKOJHUIITHBOTO CEPEOBUINA Y
MOPIBHSHHI 3 METaJIaMH Ta iX crutaBamu [1].

Benuka KuibKicTh HaOUIbII po3moBcrojkeHUX BUpoOiB 13 IIKM pi3zHOro mpusHaueHHs,
MalTh OTBOPH JI0 SIKUX CTaBJISITH IIJIBHIIEHHI BUMOT IO SKOCTI iX €JIE€MEHTIB, BIIXUJICHHS SKUX

BHUHHUKAE Yy Mpolieci 00poOKH.

1. IlocTanoBka npodJiemMu.

Amnanizyroun BuAM Je(eKTiB, fKI BUHUKAIOTh y MpOLIECl MEXaHIYHOi OOpOOKH OTBOpIB
OCbOBUM I1HCTpyMeHTOM Yy BupoOax 13 IIKM Ta ix HeraTuBHMIl mposB IpU €KCIuTyaTalii BUpoOy,
MO)XHa 3pOOWUTH BHUCHOBOK MpO T€, HI0 INEpEeBaKaOUUM Je()EeKTOM € pO3IIAPyBaHHS KPOMOK
MaTepiajay HaBKOJO MOBEPXHI OTBOPY, HEPO3pi3aHi BOJOKHA Ta BUKPUILYBAHHS MaTepiany (puc. 1),
rOJIOBHA MIPUYMHA SIKUM €, 11 TIEpeMUYKa CBEpJIa, sika He PLKE MaTepiall, a BUAABIIOE (3MHUHAE) Ta
3 UMM /i CKJIQJ0BHMX CHUJIM pI3aHHS 1 KPYTHOT'O MOMEHTY, SIKI BUHHMKAlOTh 3 CaMOI0 IOYaTKy

00poOku mpu Bxoi iHcTpyMeHTa B 11K Ta nposBisitors cebe npu BUX01 3 MaTepiany [2, 3].

Puc. 1 — IlomkomxeHHs: KpOMKH OTBOpPY micis cBeputinHas [TKM
CHipajIbHUM CBEPIOM

Tomy came ¢acku Hapi3arOThb Ha OTBOpax BHUKOHaHMX B BupoOax 13 [IKM He Timbku B

TEXHOJIOTIYHUX, EPTOHOMIYHUX IUISAX, a B ICKOPATUBHUX B MEPITy YEPTy.
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Haii0u1b11 po3noBCIOKEH1 B 3araibHiil Maci pKyduX OCbOBUX IHCTPYMEHTIB BUKOPUCTOBYBaHUMN
JUIsl J1e3BiiHOT 00OpOoOKM KPOMOK OTBOpPIB BUKOHAHMX Ha IUIOCKiM moBepxHi BUpoOy 13 IIKM mokHa
BUJIUTUTU TaKl SIK CBEPIUIO, 3€HKEP, 3€HKIBKA, IIEKOBKA, a Uil 30UIBIICHHS MPOIYKTHBHOCTI mpar (3a
OJMH poOOYMIA X1 CBEpPIUTIHHS OTBOPY Ta HapizaHHS (PacKu), YCHINTHO TpOosiBUB ceOe KOMOIHOBaHUI
IHCTPYMEHT (CBEPUIO-CBEP/ITI0, CBEPJIO-3EHKIBKA, CBEPLIO-3€HKEP TOIIO) [4].

OpHak Npy BUKOPUCTAHHI BUIE3a3HAYEHUX IHCTPYMEHTIB BUHUKA€ IpoliieMa y Hapi3aHH1
(dacku y oTBOpax BUKOHAHUX HA HMJIIHAPUYHUX BUpobax 13 [IKM, TomMy 110 OTBip Ma€e He MIOCKHM
TOpeEllb, a apaboiuHy GopMy 3 KpUBOJIHITHUMHU KpOMKaMH (puc. 2).

g CIEGEY

doupaty 2. AHaJii3 oCTaHHIX J0CTigxKeHb i myOaikamiii
OTxe, MpoaHaTi3yBaBIIN OCTAHHI JOCTIKEHHS, MyOIiKarii
Ta MPAKTUYHE BUPILIECHHS I[i€1 omepanii Ha BUPOOHUIITBAX, MOXKHA

3poOUTH BUCHOBOK PO Te€, 10 00poOll KPUBOIMIHIMHUX KPOMOK

ameopy OTBOPIB BUKOHAHUX Ha LWIIHJIPUYHUX MOBEPXHAX BUpoOiB 13 [IKM
MPUJIUIAETHCS HE BEJIMKA yBara, 0COOMMBO KOJIM HAEThCS pid Mpo
Puc. 2 — Luninapranuii BIJTHOCHO HE€ BeJMKI OTBOpU. Tak Ha BUPOOHUIITBI LIIO OIEpaLiio

Bupi6 13 [IKM Ha sixomy BUKOHYIOTh KJIaCHUYHMM CHOCOOOM YHIBEPCAJBHUM  OCbOBUM
BUKOHAHMH HACKPISHUH OTBID  jyernyiientom — cBepiuioM 260 3eHKIBKO [3].

Takox Ha HEe BEIMKUX BUPOOHUIITBAX BUKOPUCTOBYIOTh PY4HI YHIBEpCAIbHI 11a0epy ISl 3HATTS
00010 Ta (acok [6]. Jlanuit Buj mabepiB sBIIsi€ COO0I0 PYKOSITKY 31 3SMIHHHUMU TaUKOIIOIIOHUMU JIE3aMU.
3aBsikd 00€pTOBOMY JIe3y 3HIMATH (PacKy JOBOJI 3pYyYHO Ta MPH I[OMY BEJTMKOTO HATUCKHOTO 3YCHILIS
He notpidHo. CrieriaiibHa 3aToYKa Jie3 JI03BOJIsiE OOpOOIISTH K KPUBOJIHIMHI KPOMKH OTBOpPY TakK 1
TJIOCKI, OJTHAK IIEH METO/1 Ma€ yC1 HEIOKH PYJHOT TpaIll.

3BUYalHO Cy4acHHUH eTal PO3BUTKY IPOMHCIOBOTO BHUPOOHHUITBA XapaKTEPU3YETHCS
BHCOKHMM piBHEM aBTOoMaTu3allii. Tak Ha OUIbII Cy4acHUX BUPOOHUITBAX CXUJIbHI 0 BUKOPUCTAHHS
BepctariB 3 YIIK, ski cnpomMo)kHI 3 BHCOKOI TOYHICTIO 1 SKICTh MOCIIJOBHO CHOYaTKy
MPOCBEP/UIUTU OTBIp, a NOTIM HapizaTH Qacku Ha Oyab sKI KPUBOJIHIMHIA MOBEpXHI,
BUKOPUCTOBYIOUH B SIKOCT1 IHCTpPYMEHTA CHellialibH1 (pe3u.

B cBow depry aBTOMaruM3oBaHE BHPOOHHUIITBO BHKJIMKA€ OUIBII BHCOKI BHMOTH JI0
Mpane3/1aTHOCTI 1 HAAIMHOCT1 IHCTPYMEHTAa, 30KpeMa CHIpAIbHUX CBEP/EH, a TAKOXK /10 30UThIICHHS
KOHLIEHTpallii onepanii, TOOTO CyMILIIEHHIO IONEPEAHBOI0 i 0CTaTOYHOTO 0OPOOIECHHS.

3BHUYAKHO BiJJOMa KOHCTPYKIIiSI TIEPOBOTO CBep/yia [7], pobovya yacTuHA SIKOTO BUKOHAHA y
(dopMi IIIACTUHU, PO3TALIOBAHOI y TOPLS PLKYUOi YACTUHU, SIKa MA€ JIB1 PLKYYl KPOMKH, KYyT MDK
SKUMH 2¢, a XBOCTOBA KOHIYHA YaCTHHA BCTAHOBIIIOETHCS B IIIMUH/ENb BEPCTATa, SKOMY Ha/Ia€ThCs
MOCTIHA ochoBa Mojaya. HenosikoM 1poro cBepajia € Te, 10 BIACYTHS MOXJIMBICTh Hapi3aHHS
dacku B OoTBOpax, sKi Oynum ojpasy K iM HpOCBEpAJieHI Ha IMIIHAPUYHUX a00 chepUuyHuX
MOBEPXHAX. 3a NPHUHLMIIOM BUKOPUCTAHHS HE mependauyeHo Hapi3aHHs (acku B IONEPEIHbO
MIPOCBEP/UIEHUX OTBOpAX, SIKI MalOTh KPUBOJIHIMHUI KOHTYp TOPLSI, TOMY SIK BIICYTH1 3BOPOTHO-

MOCTYHNAJILHUN PYX pLKYYOT YACTHHM B3JI0BXK BIC1 IHCTPYMEHTA, SIKUM OU OOrMHAB HEPIBHOCTI.
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HaiiGinpm O61M3bK0I0 € KOHCTPYKIISI TPHUCTPOIO 1T 0OpOOKH KPOMOK OTBOPIB [8], sSKuid
CKJIaJIa€ThCS 3 KOPITyca 3 BY3JIOM KPIIJIEHHS IHCTPYMEHTA, YCTAaHOBJICHUH Ha Bajly 3 MOXJIUBICTIO
MepeMileHHs Y3I0BXK BiCl Bajla 3a JI0MOMOTO0 IPY>KHUHH, 1 KOIIIOBAJIbHUN POJIMK, BCTAHOBJICHUN Y
KOpIYCl JlaMeTpalbHO MPOTUJIICKHO PILKYUYOMY IHCTPYMEHTY 3 MOXIIMBICTIO HalallTyBaHHS
paaianpHOTO nepeMinieHHs. Henomikom 1iboro npucTporo € J0BOJII CKiIaHa KOHCTPYKILiS, BIACYTHS
MO>XKJIUBICTh Hapi3aHHS KPOMOK, SIKI pO3TalllOBaHI HE CHUMETPUYHO Ta TEXHOJIOTIYHA CKJIAIHICTb

00pOoOKH KPOMOK Y BIJHOCHO MaJIUX OTBOpAax Ta HE MpPU3HAUEHUI JIs CBEPUTyBaHHS OTBOPIB.

3. IlocTanoBka 3axaui
Tak mpy BUKOPHUCTOBYBAHHI KIACHYHOTO YHIBEPCAIBHOTO OCHOBOTO IHCTPYMEHTa (CBEPIVIO, 3CHKED,
3€HKIBKa TOIO) I Hapi3aHHsA (PacoK Ha KPOMKAax OTBOpaX BHUKOHAHMX HA IMIHAPUYHMX TIOBEPXHSX,
OoTpuMaeMO He ToBHUI Tipodiutb dacku (puc. 3, a) 13-3a PO3TAIIyBaHHA KPOMOK HE B OJHIM TUIOIIMHI.
BinmosinHo 110 115010, METa poOOTH CIIPSMOBAHA Ha TABUILICHHS SKOCTI Hapi3aHHsI (JaCOK OTBOPIB, BUKOHAHUX
Ha IIJTHIPIYHEX TIOBEpXHSIX BUpoOiB 13 [TKM, a came moBHwMiA Ta piBHOMIpHUI TIPOdUTH(pHC. 3, 0).
Packa

4. OcHoBHHUI1 MaTepiaJ
3anporoHoBaHe  KOMOIHOBaHHI
ochOBUH  HCTpyMeHT (puc4, a —

300p2KEHO  TIOB3JIOBXKHIA — pO3pi3 Y

omeopy

MI0YaTKOBOMY CTaH1), SIKHI CKJIaJa€ThCs 3

Puc. 3 — Bupi6 i3 [IKM wmninapuasoi Gopmu 3 oTBopoM: — KOHYCHOT IHCTpYMEHTalbHOT BTYIKH 1,
a) CTaH KPOMKH OTBOPY Iicisi 0OpOOKH yHIBEPCATbHUM 70 TOPIIS SIKOT 5KOPCTKO MPHUKPITLITFOETHCS
OCbOBUM IHCTPYMEHTOM; 0) pIBHOMIpHO HapizaHa (hacka CBEPIVIO 2, TOPIEM XBOCTOBHKA 3, IO

Ma€ TIOB3/IOBKHIN HACKPI3HWH T1a3 4, y KU1 BCTAHOBJICHO B3/IOBXK TOJIOBHOI BIC1 IIITOK 5, 0 TOPII SIKOTO,

3a JIOMOMOIO0 ILIAPHIPHOTO 3’€HAHHS 6, B HANpSAMKy poOOYOi YacTMHU 7 cBepia 2, MpHUKpIIieHa

OCHOBOIO pKyda IJIACTUHA 8, sIka BUKOHaHA y (opMi pIBHOOEIPEHOTO TPUKYTHHUKA, SIKA MIIIPYKUHEHA
MIPY>KHHOKO CTUCKY 9.

W | KombiHoBaHMiT OCBHOBHI IHCTPYMEHT IIpaIlioe
HacTynmHuM yuHOM (puc.4, ©, B — 300pakeHO

MOB3JIOBXKHIA po3pi3 y pobouomy crani). KonychHa

IHCTpYMEHTaJIbHA BTYJIKa | BCTAHOBJIIOETHCA Y KOHYCHY

BUTOUKY wmmnuHzAens 10 Bepcrarta, 3 00epTaHHSAM SKOTO,

/i

i,

KpYTHUM MOMEHT IO XBOCTOBHKY 3 cBepmia 2
MepeaacTbcsl Ha POKYYy YacTUHY 7, sika TIPU OCHOBIH
noaaul mnuuAens 10, ceepuTe oTBip y 3aroroBiui 11.

[Ipu HEOOXiTHOCTI MOJANBIIOTO 3HATTA (PacKu 3 OTBOPY,

mmnuHaens 10 mogae koMOIHOBaHE CBEP IO Aalll 1O Bici

Puc. 4 — KoM6iHOBaHMIA 0CHOBHIA sarotoBkr 11, jgo pbky4oi nmactuau 8, sKa

IHCTPYMEHT PIBHOOEIPEHUMH PLKYYMMH KPOMKAaMHU HOTpaIuisie Ha

KPOMKY OTBOpPY. 3aBJIIKM TOMY, 110 pDKydYa IJJacTMHA 8§ BUKOHAaHA y (GOpMI TPUKYTHOT IJIACTUHU 1
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MIZPYKMHEHA TPYKUHOI0 CTUCKY 9, Ma€ MOKIIUBICTh Y 3BOPOTHO-IIOCTYNAJIbHOMY PYCl, 3aBISKH
yoMy OOrvMHa€ Hapi3arouM (acky Ha KPUBOJIHIHHUX KPOMKax TOpLsS OTBOPY, KM BUKOHAHUU Ha
LUWIIHIPUYHUX, CPEPUUHUX TOBEPXHSIX.

CTHCKOM NPYXUHU 9 PEryimoeThcs 0CbOBA CUIIA PIXKYUOT IJIACTUHHU 8, 110 03BOJIsIE 00pOOISITH
KPOMKH OTBOPIB PI3HOI'0 Marepiany. 3aB/sIKH HasiBHOCTI IIAPHIPHOTO 3’ €HaHHs 6 pDKY4YO1 IUTAaCTHHU 8

31 IITOKOM 5, BOHAa Ma€ MOKJIMBICTh Hapi3aru (packu B OTBOPAX 3 HECUMETPUYHUM TOPLIEM.

BucHoBku

OTxe, pO3TISTHYTHI y CTaTTI METOJ MIJBHUINEHHS SKOCTI ()acoK B OTBOpPAX, IO BUKOHAHI Ha
MWTIHAPAYHUX TOBEPXHSIX BUPOOIB BUTOTOBJICHUX 13 TOJIMEPHUX KOMIIO3UTHUX MaTepialiiB, SIKHI
MOJISITa€ 'y BUKOPHCTaHI KOMOIHOBAaHOTO OCHOBOIO IHCTPYMEHTA, BHUKOPHUCTAHHS SIKOTO JI03BOJHUTH
30UTBIINTH MPOAYKTUBHICTH Tpalll MeXaHIYHOI OOpoOKM OTBOpIB, 3a PAaxXyHOK 3 OJHIET YCTAHOBKU

BHUKOHAHHS CBEP/UTIHHS Ta Hapi3aHHS B HUX (DaCKH, K HA TUIOCKUX MOBEPXHAX TaK 1 HA LMIIHAPUUHHX.
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Camuyk B.B. «IlinBunieHHs sKocTi (pacok OTBOPIB, BUKOHAHUX Ha LWIIHJPUYHINA MTOBEPXH1
BHUpOOIB 13 MOJIMEPHOTO KOMIO3UTHOTO MaTepiainy (IIKM)».
VY craTTi po3riaaaeTbcs METO MEXaHIYHOT OOpOOKH IS MJIBUILIEHHS SIKOCT1 Hapi3aHHS (hacok

Ha KpOMKax OTBOPIB, 1[0 BUKOHAHI Ha LWIIHIPUYHUX MOBEPXHAX BUPOOIB BurotosieHux i3 [TKM.
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Mertop npumnmyckae BUKOPUCTaHHS KOMOIHOBAaHOTO OCHOBOTO IHCTPYMEHTA, IO JIO3BOJIUTH JIOCSTTH HE
TUIBKK BUCOKOI SIKOCT1 Hapi3aHO1 (acku, aje 1 MABUILUTH IPOIyKTUBHICTH IIpalLll B LLIOMY.

Knrouoei cnoea: uuniHIpuyuHa TOBEpPXHs, OTBIP, KPHUBOJIIHINHA Qacka, MOJIMEpHU
KOMIIO3UTHUI MaTepiall, KOMOIHOBaHHM OChOBHM IHCTPYMEHT.

Camuyk B.B. «lloBbiienne kadectBa (acok  OTBEpPCTUH, BBINOJIHEHHBIX Ha
LUMIMHAPUYECKON TOBEPXHOCTH U3/ENINN U3 MOJMMEPHOI0 KOMIO3UIIMOHHOr0 Marepuana (ITIKM)».

B cratee paccmarpuBaeTcsi METOJ MEXaHWYECKOW OOpaOOTKH ISl MOBBIIICHUS KavyecTBa
Hape3aHus: (acok Ha KPOMKAaX OTBEPCTHM, KOTOpbl€ BBIIOJHEHbl HA IMJIMHIPUYECKUX
MIOBEPXHOCTAX M3Aenuid wn3roroBiaeHHelx u3 IIKM. Meron mnpeamosaraeT uMCHoJib30BaHUE
KOMOMHUPOBAHHOTO OCEBOTO0 MHCTPYMEHTA, YTO MO3BOJHUT JOCTUYb HE TOJBKO BBICOKOTO KayecTBa
Hape3aHHOU (packu, HO U MOBBICUTH IPOU3BOUTEILHOCTD TPYAA B LIEJIOM.

Kntouesvie cnosa: nwivHapuyeckas IMOBEPXHOCTb, OTBEpPCTHE, KpUBOJIMHEWHas (acka,

MOJIMMEPHBIA KOMIIO3UIIMOHHBIN MaTeprall, KOMOMHUPOBAHHbBINA OCEBON MHCTPYMEHT.

Samchuk V.V. “Quality improvement of bevels of holes, performed on cylindrical surface
of goods made of polymeric composite material (PCM)”.

In the article there the method of mechanical processing for quality improvement of bevels
cutting on holes edges, performed on cylindrical surface of goods made of (PCM). The method
suppose to use combined rotary cutting tools that allows achieve not only the high quality of a
cutted bevel but also increase productivity as a whole.

Key words: cylindrical surface, a hole, a curvilineal bevel, a polymeric composite material,

mechanical processing, a combined rotary cutting tool.
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