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e Broadcasting young researchers and scholars outcomes to wide scientific audience
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The journal purposefully acquaints the reader with the original research of authors in various fields of science, the best examples of
scientific journalism.
Publications of the journal are intended for a wide readership - all those who love science. The materials published in the journal
reflect current problems and affect the interests of the entire public.
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All texts should be written in literary language, edited and conform to the scientific style of speech. Incorrect selection and
unreliability of the facts, quotations, statistical and sociological data, names of own, geographical names and other information cited
by the authors can cause the rejection of the submitted material (including at the registration stage).

All tables and figures in the article should be numbered, have headings and links in the text. If the data is borrowed from another
source, a bibliographic reference should be given to it in the form of a note.

The title of the article, the full names of authors, educational institutions (except the main text language) should be presented in
English.

Articles should be accompanied by an annotation and key words in the language of the main text and must be in English. The abstract
should be made in the form of a short text that reveals the purpose and objectives of the work, its structure and main findings. The
abstract is an independent analytical text and should give an adequate idea of the research conducted without the need to refer to the
article. Abstract in English (Abstract) should be written in a competent academic language.

The presence of UDC, BBK

Acceptance of the material for consideration is not a guarantee of its publication. Registered articles are reviewed by the editorial
staff and, when formally and in substance, the requirements of the journal are sent to peer review, including through an open
discussion using the web resource www.sworld.education

Only previously unpublished materials can be posted in the journal.

Regulations on the ethics of publication of scientific data and its violations
The editors of the journal are aware of the fact that in the academic community there are quite widespread cases of violation of the
ethics of the publication of scientific research. As the most notable and egregious, one can single out plagiarism, the posting of
previously published materials, the misappropriation of the results of foreign scientific research, and falsification of data. We oppose
such practices.
The editors are convinced that violations of copyrights and moral norms are not only ethically unacceptable, but also serve as a
barrier to the development of scientific knowledge. Therefore, we believe that the fight against these phenomena should become the
goal and the result of joint efforts of our authors, editors, reviewers, readers and the entire academic community. We encourage all
stakeholders to cooperate and participate in the exchange of information in order to combat the violation of the ethics of publication
of scientific research.
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YK 621.919.2
FORMING OF MAKRORELEFIV IS AT REACHING OF INTERNAL

SURFACES OF CYLINDER PURVEYANCE OF POWER

HYDROCYLINDERS
®OPMYBAHHSA MAKPOPEJIE®IB ITPU ITPOTAT'YBAHHI BHYTPIHIHIX
MOBEPXOHbB IIMJITHAPUYHOI 3ATOTOBKHW CUJIOBUX 'l IPOLIUJITH/IPIB
Paladiychuk Y.B./Ilananiiiuyk O. b.
PhD, Associate Professor/ k. TexXH. HayK, JOLIEHT
ORCID: 0000-0003-4257-9383
Vinnitsia National Agrarian University,
Soniachna str., 3, Vinnytsia, 21008
Binnuyvkuii nayionanvruii acpapHuti yHisepcumem,
eyn.. Conauna, 3, Binnuys

Anomayia. J[na npomsacy6anHs — Kpyeiux —Omeopie  KOPNYCHUX Oemaneu  CULOBUX
2I0poyuninopis, OY10 3aNPONOHOBAHO MEMOO KOMOIHOBAHO20 NPOMAZYBAHHA 34 O0ONOMO20H)
30ipHO20 THCMPYMEHMY, OCHAWEHO20 MBEPOOCHIABHUMU eIeMEHMAMU 3 8UCMYNAMU HA nepugepii,
SKI Npu nepecysanHi NPOMsIHCKU 6UOABTIOIOMb 28UHMOBI NA3U HA NOGEPXHI 0emaii Ha 8C10 2IUOUHY
npunycky pisauna. llpomsazyeanns Kpyeaux enuboKux omeopis, 0008 sa3K0680 nNosuHeH 8i00y8amucsy 6
YMOBAX NPUMYCOB020 NOOLLY cmpydycku abo npunycky. Ilpu npoexmyeanHi i poO3paxXyHKAx
Penvbehoymeopro8anvbHoi YacCmMuHU, 20108HUMU GUXIOHUMU OAHUMU € XAPAKMEPUCTNUKU 3A0AHO20
Makpopenveqhy, 1020 NpusHaA4eHHs, XapaKmepucmuku niacmuyHocmi 06podI08anoeo mamepiany,
a Mmaxkoxdc cNAaoKo8i 61ACMU80Ci 3a20MOBKU NiCIA 0eopmyI04020 NPOMALYEAHHSL.

Knwuosi cnosa: noeuuii pecynsapruil  Makpopenvedh, Oegopmyioue NpOMASYEAHHS,
KOMOIHOBAHA NPOMANCKA, 26UHMOBI KAHABKU.

Beryn.

I[Ipu npedopmyrodyomMy MpOTATyBaHHI OOpOOKM IUIACTUYHMX MarepialiB
pi3aHHsAM, € cepiho3Ha IMpobsieMa MNOJPIOHEHHS CTPyX)KU. OTpUMaHHSA OTBOPIB,
0COOJIMBO TJIMOOKUX, NMPU BUTOTOBJICHHI Ta PEMOHTI BiAMOBIJAIBHUX MOPOKHUCTUX
KOPITYCHUX JieTajiell CHJIOBUX TIIPOLMIIHJIPIB € OJHIEI0 3 HAHCKIAJHIIIUX MpoOIeM
MeTanoo0pooku [1].

OCHOBHHUH TEKCT.

JlocmimKeHHsT ToKa3aiy, M0 MPAKTUYHO BECHh CIEKTP HEOOXITHUX CITY>KOOBUX
BJIACTUBOCTEH TIOBEPXOHb KPYIJIMX OTBOPIB 3a0€3MEUyeThCsl MPOTPECUBHUMH
pecypco30epiraroyuMi  TEXHOJOTIYHUMH  TpOllecCaMH,  3aCHOBAaHUMHU  Ha
PI3HOMAHITHMX KOMOIHAINISIX PDKYYOro MPOTATYBAHHS 3 OINEpAIliIMH XOJIOJHOTO
IIaCTUYHOTO JAeQOpMyBaHHA : pEeAyKyBaHHS, pO3KAaTKyBaHHsS, BHUIJIQKyBaHHS,
nedopMyrouoro mpotsaryBaHHs (AopHyBaHHs) [2-3]. LI TexHOJOTrIYHI METOAM, SK1
B1/I3HAYAIOTHCS MPOCTOTOI0, BUCOKUM KOE(ILIEHTOM BHKOPHUCTAaHHS Matepiany ( B
mexax 0,90... 0,98) 1 HU3BKOIO TPYJAOMICTKICTIO, K MPABUIIO, TAPAHTYIOTh TaKOX
JOCSITHEHHSI 0a)KaHUX BEJIMYUH OUIBIIOCTI T€OMETPUYHUX 1 (PI3UKO — MEXaHIYHUX
XapaKTEPUCTHK IMOBEPXHI 1 TOYHOCTI OTBOPY 3a AOMYCTUMHUMHM BIJIXUJICHHSIMHU BiJ
MPSIMOJIIHIHOCTI OCl Ta HEKPYIJIOCTI, MIOPCTKOCTI, CHPUATIMBOIO OPIEHTYBAHHS
PUCOK Makpo — 1 Mikpopenbedy, 3MIMIEHHS TMOBEPXHEBOrO IIapy  XOJIOAHOIO
MJIACTUYHOIO0 JiepopMaliiero 1 CTUCKYIOUMX 3aJHMIIKOBUX HANpyXeHb. B pe3ynbrari
MPOBEJICHUX JOCHIDKCHb YCTAaHOBJICHO, IO Ha3BaHI KOMOIHOBaHI TEXHOJIOTIYHI
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IOpOLIECH JIO3BOJISITh TAKOXK 3a0€3MEUYUTH OTPUMAHHS Ha TOBEPXHSAX TIUOOKHUX
OTBOPIB HACTYNMHUX TI'E€OMETPHUYHUX MapaMeTpiB 3alpONOHOBAHUX HAMH MOBHHUX
PETYISIPHUX MaKPOPENbe(]iB : IITUOMHA KOHTYPHUX KaHABOK, OOMEXYIOUHNX €JIEMEHT,
h = 0,005...5 mM; mpodiib KOHTYPHOI KaHaBKM B HOPMajJbHOMY Iepepi3i —
TPUKYTHHUKA 3 OKPYTJEHHSM JHAa KaHaBku 1o pazaiycy r < 0,1 h ta xyrom mpu
BepimHi mpodimro 2¢ = 60°...120° ; Tum egeMeHTa — YOTMPUKYTHHK 3 PO3MIpaMH 10
niaroHansx axb; ¢opma enemeHTa — moBTOproe (popMy poOOUOi MOBEPXHI JETali;
YUCJIO E€JIEMEHTIB Ha OJMHMIN0 IUIONII — BHU3HAYA€ThCS (PYHKIIOHAIBHUM
IPU3HAYEHHSM LIUX €JIEMEHTIB a00 KOHTYpHUX KaHABOK; BIJIHOCHA ONOpHa moma T,
= 80... 95 % ; KyT HaxuIy CTOpoHH efemenTa 1 = 15° ...80°.

JlocmipkeHHsT  MOKas3aid, 1[I0 TOBHI  PEryjsipHI  Makpopelnbepu Mpu
BUTOTOBJICHHI, PEMOHTI Ta €KCIUTyartauii JeTajiell 3 TMUOOKMMH OTBOPAMHU MOXKYTb
e()EeKTUBHO BUKOHYBAaTH Bl PI3HOPIAHI (YHKINI: TEXHOJOTIYHY, SKa IOJISITaE B
MPUMYCOBOMY TOJIUII 3p13yBAaHOTO MPOTSKKOIO MPUIYCKY KOHTYPHUMHU KaHaBKaMH
Makpopenbey 1 eKcruryartaiiiiny, ska 3a0e3MeUyeThCsS CHCTEMOIO ITMX KaHaBOK,
CHOJIYYEHHX MDK co00010. B oCTaHHBOMY BHUIIAJIKy KAaHAaBKU MOXKYTb CIY>KUTU
o0’emaMu Juisi MacTwia, JaOIpUHTAMU JUIsl YUIUIbHEHHS, Map TepTs TOIIO.
OnTuMmanbHa Opi€HTAllis €JIeMEHTa MOBHOTO PETyISIPHOTO Makpopenbedy BiTHOCHO
OCl OTBOPY J€Tajl JOCSTAa€ThCS 3a PaXyHOK BHUKOPHUCTAaHHS B SKOCTI KPUBHX,
CTBOPIOIOUUX PETYyNApU3aIliio peiabedy, JIBO — Ta MPABO 3aXITHAX TBUHTOBUX JIIHINA
(0° <1 <-m2; 0° <1 <m/?2). [Ipu uboMy HaMu OYJIO 3aAPOIIOHOBAHO 1 JOCHIIKEHO
OpUTIHAJIBHUN METOJ| OTPUMAaHHS TOBHHUX PpETYJSIPHUX MaKpopenbediB 3a
JOTIOMOT'010 KOMOIHOBaHOTO MPOTATYBAHHS HA OCHOBI BUHaxXo#dy [5].

Meton IpyHTyeTbcsi Ha caMO OOepTaHHI POOOYMX EJIEMEHTIB MPOTSIKKH,
NpU3HAYCHUX ISl OTPUMaHHS KOHTYpPHHX KaHaBOK. Ha puc. 1 mokaszaHoO CekIlito
KOMOIHOBAaHO MPOTSIKKH, 3a JOMOMOTOI $KOI Ha TOBEPXHSX OTBOPIB JeTajei
(bopMyrOTh MTOBHI peryssipHi Makpopenbedu. Ha onpapui 1 iHCTpymMeHTa MOcaKeHO
KpyTiii 4OpHOBI nedopmyrodi eleMeHTH 2, Kpyriai 4ucToBl 3yomi 3 abo kpyrm
BUTJIQ/KYIOU1 €JI€MEHTH, MK SIKUMH PO3MIIIEHO OJIOK 13 ABOX €JIeMEHTIB 4 1 5, 110
o0epTaloTbcs B PI3HI CTOPOHHM 3 KYTOBOIO IIBHUJIKICTIO O TPU PYCl MPOTSHKKU 3
JHIAHOIO MBHUAKICTIO V, Ta TPHOX YIMOPHUX IIAPUKOMIIITUIHUKIB 6. EnemenT 4 mae
nedopmyrouy 7, a 3y0 5 — pikydy 8 uacTtuHU, Npodiib SKUX B HOPMAIBHOMY
nepepisi BiAMoBiiae npodiao KOHTYPHUX KaHABOK, sIKI MOTPIOHO chopMyBaTH, a KyT
HaxwiIy J0 OCl OTBOPY 1] BIANOBi/JAa€ KyTOBI MiAOMYy KaHaBOK. Y CTaHOBJIEHO, IO
3HAUEHHs KyTa 1] MOBMHHI 3HaxoauTucs B Mexax 15° ... 80°. Ilpu mpomy BepxHs
MeXa BEJIMYMH Mae 3a0e3medyBaTH MOXKIUBICTH CaMOOOEpPTaHHS, YMOBOIO YOTO €
3ATEKHICTD Ninax</2-0, ne O — kyT Tepra ( 3Buuaitno O = 6°...8°). IIpu n<15° ne
JOLLIFHO OKOHTYPIOBATH IMOBHI PETyNspHI Makpopenbe(yu TBUHTOBUMHU KaHAaBKaMH.
B Takux Bumagkax, SKHIO JJ03BOJIAIOTH YMOBHM €KCIUTyaTaiii JeTraneil, ciija
BUKOPUCTOBYBATU OUIBII TEXHOJOTIYHI NPSAMOJIHIAHI KaHaBKH, HampsM SIKUX
crmiBnazae 3 TBipHowo otBopy ( 1n = 0° ). IlpakTMka nokasye, O HaiGiIbII
PO3MOBCIOKEHUH Jllalla30H 3HAYCHb 1) JISKUTH B Mexkax 1/6...7m/3. [lepeTun miBo — Ta
PaBO3axOJHOT KaHABOK A€ pO3MIpU €JeMEHTa — YOTUPUKYTHHKA ITOBHOTO
PETYJIIPHOTO MaKpOpeIbePY:
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JIe: Z — YACII0 TBUHTOBUX poO0OYHX OKpaiiok 7 nedopMyrodoro enemeHTa 4 abo
8 3yba 5.

B neransx 13 miuacTMUHUX CTajeil 1 KOJbOPOBUX CIUIABIB MEPEXKY I'BUHTOBHUX
KaHaBOK OTPUMYIOTH 3a JOIOMOTOI0 €JIEMEHTIB, II0 OOepTalOThCS, OCHAIEHUX
Ae(pOpMYIOUUMH YaCTUHAMH 13 TBEpJUX CIUIaBIB a00 1HCTPYMEHTAJIbHUX CTalleH 13
3a6ipHUMH KyTaMH po6odoi moBepxHi B Mexax d. = 6°...8°. O6pobky neraneii i3
KPUXKUX METaTiB Ta CIUIaBIB, a TaKOXX MAaJOIJIACTUYHUX CTaJield 3IIHCHIOIOTH 3a
JIOTIOMOTO10 3YyOIIiB 13 0araro3axiJIHIMU TBUHTOMOAIOHUMHU PIKYYMMHU YaCTHHAMH 13
IIBUJIKOPI3aJbHUX CTajiei, 3aJHI0 TOBEPXHIO SKUX IMOTPIOHO 3aTWIIyBaTH s
MonepeKEHHs BTpaTH pO3MipiB KOHTYPHUX KaHABOK IpH mepeToukax 3yori . [Ipu
3aTWIIYBaHHI [0 apXiMe0BIN cripai, TOOTO KOJIM KyTOBa MIBUAKICTh 3yOIld 1 JIiHIMTHA
HMIBUJKICTh 1HCTPYMEHTA JUIs 3aTHJIyBaHHs MOCTINHI, BEJIMYMHA kK BU3HAYAETHCA 32
3aJICKHICTIO:

k =ndz tga, (3)

ne k - BenuumHa 3atwiyBaHHs; d — miameTp 3y0a Mo BepIIMHAX pi3alibHUX
OKpaloK; a,z — BIAMOBIHO 3aHINA KYT pi3ajJbHUX OKPAMOK 1 X KIJIBKICTb.
JlocmipkeHHsT ToKasaiy, [0 BEJIMYMHY 33JHBOTO KyTa MOTPIOHO Npu3HAYaTH B
mexax 6°... 8° , a kinpKicTh pizalbHUX OKpaiiok — 4 ...8. 30kpeMa Inpu OTpHMAaHHi
MOBHUX PETYJIIPHUX MaKpopeabe(iB HA MOBEPXHI T'iJIb3U T1APOLMIIIHAPA A1aMETPOM
80 MM. ipu a = 6° i z = 6 BeMUMHA 3aTUIyBaHHs piBHANACh k = 4,4 MM.
[ToninmeHHo TIpoIlecy pelbe(OYTBOPEHHSI CIpUsS€E TMOMNepeaHe aedopmarliiine
3MIIHEHHS 32 IONMOMOTOI0 1e(hOpPMYIHOYOTO MIPOTATYBaHHS.

Buie Oyno Bi3HaueHO, 10 MIMOMHA KOHTYPHUX KaHABOK MOBHUX PETYJISIPHUX
MaKpopesbe(iB MOKe JOCATaTH KUIBKOX MITIMETpPiB, TOOTO ii BEIMYMHA JO3BOJISIE
BUJIAJIUTH 32 JOTIOMOTOI0 Pi3aJIbHOI YACTUHM KOMOIHOBAHO1 MPOTSIAKKHA TOBEPXHEBUIMA
mrap MeTany jaetaii 3 AedeKTaMu METalypriiHOTO MOXOKEHHS, 3aJUIIMBIIN TIPU
I[bOMY Ha TMOBEPXHI MEpeKy KaHaBOK MOTpiOHOT rmmOunu. Ciia BiI3HAYUTH, IO,
OCKIJTbKM 3pI3yBaHWM TMPUITYCK TIEpea HOTro BHUAAJCHHSAM BXE TOJAUICHO Ha
pOMOOBH/IHI [IIBHUIIl HA 3YOIIX NPOTSHKKH HEMAae HEOOXITHOCTI BUKOHYBATH
CTPYKKOTOIJIbHI BUKPYKKH, XapaKTePHI JIJIsl IPOTHKOK TPYIIOBOI CXEMU pi3aHHsI[4].
[le poOUTH MOKIMBUM BHKOPHCTOBYBATU 3YOIll 3 CYIUIBHOIO PI3AJIBHOIO OKPAKKOIO,
110 MiJIBUIIYE TX CTIAKICTH B 1,5...3 pa3u.

Jani mpakTU4HI pekoMmeHAaalli OyJo TMOKJIaJeHO B OCHOBY CTBOPEHHS
JOCTITHOTO IHCTPYMEHTY 3 pebedOyTBOPIOBAIBHOIO CEKIi€0 (pUc.2) Ta JOCHIAHO-
BUPOOHMYOTO MPOLIECY BUTOTOBIIEHHS T'JIb3U CUJIOBOTO TIPOLUMIIIHAPA.
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1 — onpaska; 2 — kpyenuii degpopmyrouutl enemenm, 3 — Kpyaauil 3y0 pincyyoi
yacmunu, 4 — 28UHMOBUL Deopmyrouutl enemenm, 5 — 28uHmMosull 3y0; 6 — YynopHutl
WapuKoniowunuux, 7 — oegpopmyroua yacmuna eiemenma 4, 8 — pisgcyua vacmuna
3y6a 5, ['eomempuuni napamempu incmpymeHma: d.— 3a0ipHuil Kym, y, a — nepeoHitl
i 3a0muiu Kymu 3y0a; € — Kymogutl KpoK pidCyyux oKpatiox, k — eenuuuna
3amuy8aHHs.

Puc. 1. Cexkuisg kOMOiHOBaHOI NPOTSZKKH Vi1 OTPUMAHHS KOHTYPHHUX
TBUHTOBHX KAHABOK:
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Puc.2. lepopmyroui peabedoyTBoproBaibHA CeKIIil 10CTITHOTO
KOMOIHOBAHOI0 iHCTPYMEHTY JJISi 00POOKH OTBOPY

BuchnoBok.

ExcnepuMeHTH J103BOJIMIIM 3pOOUTH BHCHOBOK IIOJI0 BUCOKOI €()EKTHUBHOCTI 1
JAOULIBHOCTI  OOpOOKM  INIMOOKMX  OTBOPIB  KOPIIYCHUX  JeTalled  CHJIOBUX
TIAPOIMIIHAPIB ~ KOMOIHOBAaHMMH TIPOTSDKKAMU 3  YOPHOBOKO  J1ehopMyrodoIo,
penbeOyTBOPIOIOYOI0,  PDKYUOI0 Ta  YUCTOBOIO  KaJiOpyHO4OK  YaCTHHOIO
0e31mocepeIHbO 3 TPYOHOTO MIPOKATY 3a OJUH MPOXij.
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5. Ilocearenko E. K., Tlamamiituyk FO.b., Ilocestenko H.I., bynsx P.B.
KombinoBana nedopmyuo-pizanpHa npoTskka. [latenTr Ha BuHaxig Ne 89326,
VYkpaina, u201314974, 2014/10/4., Bro. Ne7.

Abstract. For reaching of the round openings of cabinet-type details of power hydrocylinders,
the method of the combined reaching was offered by a collapsible instrument, equipped hard-alloy
elements with appearances on periphery, which at the movement of protyazhki squeeze out spiral
slots on-the-spot detail on all depth of assumption of cutting. Reaching of the round deep openings,
necessarily must take place in the conditions of the forced division of shaving or assumption. In the
design and calculation of the relief forming part, the main starting data are the characteristics of a
given macro relief, its purpose, the plasticity characteristics of the material being processed, as
well as the hereditary properties of the workpiece after deforming stretching.

Keywords: complete regular macrorelief, deforming reaching, combined protyazhka, spiral
ditches.
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