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Jluceprairi€ero € pyKomuc.
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BUKOHAHO Ha Kadeapi TexXHOJOrl MamMHOOYyBaHHS 3amopi3bKoro

HAI[lOHAJIBLHOTO TEXHIYHOTO YHIBEpCcUTETY MiHICTEpCTBA OCBITH 1 HAYKH Y KpaiHHu.
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3AT'AJIBHA XAPAKTEPUCTHUKA POBOTH

AKTYaJIbHICTh TeMHU. Y aBIaKOCMIYHIN rajgy3i MHUPOKO 3aCTOCOBYIOTHCS JETall, 10
MalOTh TOHKOCTIHHI €JEMEHTH, $IKI OTPUMYIOTh NUIAXOM (pe3epyBaHHA Ha Cy4aCHHX
Bepctatax 3 UIIY, Hampukman, JONaTku OChOBUX 1 BIAIGHTPOBUX MOHOKOJIC
razotyp6inHoro asuryna (I'TJI). Ilpu oOpoOii Takux aeraiieii BUHMKAIOTh BiOparlii, sKi
MOTIPIIYIOTh IIOPCTKICTh 00POOJICHOT MOBEPXHI Ta MPU3BOIATH 0 3HMKCHHS PO3MIPHOT
TOYHOCTI.

JlocATHEHHST HU3BKO1 MIOPCTKOCTI MOBEPXHI JTy’Ke BAXIIUBO IS JIeTalel, OOTIUHUX
MOTOKOM PiIMHU a00 ra3y. 30UIbIIEHHS MOPCTKOCTI MPU3BOAUTH JI0 IIBUIIOTO MEPEXOTY
JaMIHAPHOTO MPUKOPAOHHOTO IIapy B TYPOYJIEHTHUH, IO 30UIBIIyE CYMapHy CUITY OMOpY
TepTs. Y 3B 53Ky 3 UM ITiIBUILIIEHHS IKOCTI 00p00IeH0i moBepXHi lonatok MoHokoiic I'T/]
cnpuse niasuiienHo KK/ npuryna, 3017bII€HHIO BTOMHOI MIITHOCTI 1 OTIOPY YTBOPEHHS
TPIIMH  BIJANOBIJAIBHUX JeTalied, [0 NPAlIOITh MpPU BUCOKUX JUHAMIYHUX
HaBaHTA)XEHHSIX, a IIIBUIIICHHS PO3MIPHOI TOYHOCTI TOHKOCTIHHHUX JIeTaJIeH CIIpUsi€ O1IbII
30anmaHcOBaH1i pOOOTI ABUTYHA, 301IBIICHHIO HOTO pecypcy 1 MIKPEMOHTHHUX 1HTEPBAIB.

[TosiBa BiOpaittiil mpu 0OpoOIIl eTaneil He TUIbKU 3HUKYE CTIMKICTh THCTPYMEHTY, ajie
1 Bele JI0 TMepeauyacHOro 3HOIIYBAaHHS IIMUHJEILHOTO By3Jia BepcTara. Takox uepes
npy>kHy jAedopMariito JeTaidl BCTAHOBJICHUN MPHUIYCK 3HIMAETHCS HE IMOBHICTIO,
MIPU3BOJISYH JI0 BIIXWICHb (POPMU 1 PO3TAIIyBaHHSI HOMIHAJIILHOTO MTPOQLITIO.

OnuuM 3 e(DeKTUBHUX TEXHOJIOTIYHUX MPUMOMIB 3MEHIIICHHS BIOpaIiii 1 MOJIMIIICHHS
pPO3MIpHOI TOYHOCTI MiA dYac (iHIMIHOI O0OpOOKM € 3aCTOCYBaHHS CIELIAIbHUX
TEXHOJIOTIYHUX CEPEJOBUIL, SKUMHU 3aMOBHIOIOTH MIKJIOMATKOBHI MPOCTIp MOHOKOJIIC. B
IIbOMY HaIPsIMKY 3aCTOCOBYIOTh PI3HOMaHITHI MaTepiaiu CepeIOBHUIILL, Ta Ha JaHUH MOMEHT
JOLIIBHO y3araJIbHUTH BIACTHBOCTI TEXHOJIOTTYHOIO CEPEOBUIA, K1 HAUKPAIUM YUHOM
BIIMOBiJa O BUMOTraM BUPOOHUIITBA.

TakuM 4YMHOM, BHU3HAYEHHS OCHOBHUX 3aKOHOMIPHOCTEH BIUIMBY CIHEIllaJbHUX
TEXHOJIOTTYHUX CEPEOBHII HA 3MIHY BJIIACTUBOCTEH MPY>KHOI CUCTEMHU TOHKOCTIHHOT AeTa
JUTST TABUIICHHS ii BIOPOCTIMKOCTI 1 SKOCTI OOpOOKH, a TakoXX po3poOKa TEXHOJOT11
e(eKTUBHOTO iX 3aCTOCYBaHHS y BUPOOHUIITBI € aKTyaJlbHOI HAYKOBO — MPAKTHYHOIO
3a/1auelo, sika BU3HAUMIIA HAMPSIM IUCEPTAIIiHOT pOOOTH.

3B’A30K po0OTH 3 HAYKOBMMM NpOorpaMaMu, IUIaHaMu, Temamu. PoGota
BUKOHaHa Ha Kadenpi TeXHOJOTi MamMHOOYIyBaHHS 3aropi3bKoro HaI[lOHAIBHOTO
TEXHIYHOro yHiBepcuTeTy B pamkax aepxaBHoi HJIP MOH Vkpainu: «KommnekcHa
pO3pOoOKa I1HTETPOBAHUX TEXHOJIOTIM MIABUILEHHS SIKOCTI BHUIOTOBJIEHHS JeTajei
BIIMOBIJAILHOTO MPU3HAYCHHSI HIJITXOM 3MEHIIICHHSI BiOpalliil py pi3HUX BUIAX 0OPOOKM»
(Ne 1. p: 0112U005941) Ta rociogapuux 10roBopiB «JlociikeHHs 1 BUOIp MIXKIIONMATKOBUX
cyMileH, 110 3aCTOCOBYIOThCA sl pe3epyBaHHs Jjionatok MoHokouic ['T/I» (3aMoBHUK:
AT «MOTOP CIU», m. 3anopixxs, Ne a. p: 0113U007519), «Po3pobka pekomeHaaiii
II0JI0 BAOCKOHAJIEHHS TEXHOJIOT1i MIATOTOBKH 1 HAHECEHHS B’ A3KOMPYKHUX JeMIPYIOUUX
cepenoBuil Ha MoHokoseca ['T/] mst dinimHOTO (hpesepyBanHs JomaTok» (3aMoBHUK: AT
«MOTOP CIY», m. 3amopixokst, Ne 1. p: 0114U005620), B sikux 3100yBa4 OyB BHKOHABIIEM
OKpPEMHUX EeTalTiB.

Mera i 3amaui pocaigxeHHsi. Mema Oocniodxcennsi - BU3HAYUTH OCHOBHI
3aKOHOMIPHOCTI BIUTMBY CHEI[IaJIbHUX CEPEJOBHI Ha 3MIHY BJIACTHBOCTEH MPYKHOI



CUCTEMH TOHKOCTIHHOI IeTai JIJIs iABUIIEHHS BIOPOCTIMKOCTI, TOYHOCTI 1 IKOCT1 00pOOKH,
a TAaKOXK PO3POOUTH TEXHOJIOT1H0 e(EKTUBHOTO 3aCTOCYBAHHS CEPEIOBUILl Y BUPOOHUIITBI.

JI71st HocsATHEHHS 3a3HAY€HOI METH MTOCTaBJICH1 3aB/IaHHS:

1. Po3poOutu BUMIpIOBAJIbHUM CTEHJ 1 METOAMKY KUIBKICHOTO OI[IHIOBAHHSI
KOJIMBAJIBHOTO PyXy TOHKOCTIHHOI JIeTajli IIpHu KiHIIeBOMY ()pe3epyBaHHI.

2. CTBOpPUTH TIPUCTPIN JJIs1 JOCHIJKEHHS BIIACTUBOCTEH TEXHOJIOTTYHUX CEPEIOBUIIL
P 3aCTOCYBaHHI X B yMOBax Moai0HUX Ppe3epyBaHHIO jomatok MoHokosmic I'T/I.

3. Po3pobutu mpuCTpiii 1 METOAUKY JUIsl BUMIPIOBaHHS €(EKTUBHOCTI BHJIAJICHHS
NPUITYCKY TpU (pe3epyBaHHI TOHKOCTIHHOI Je€Tali 3 BU3HAYEHHSM TOYHOCTI 1 SKOCTI
00po06IIeHOT TOBEPXHI.

4. ExcnepuMeHTaqbHO JOCHIIWTH BIUIMB BJIACTUBOCTEH TMPYXKHOI CHCTEMH
TOHKOCTIHHOT JIeTayli Ha OCOOJMBOCTI 30Y/PKEHHS KOJIHMBaHb, €()EKTUBHICTH BUAAJICHHS
MIPUITYCKY, TOUYHICTD Ta SIKICTh OOPOOKH B YMOBax KiHIIEBOTO (pe3epyBaHHS.

5. IlpoBecTu MOPIBHSUIbHI JOCIIIPKEHHS BIACTUBOCTEH CIIEIIaIbHUX TEXHOJIOTTYHUX
CEPEIOBHUILL, 1110 3aCTOCOBYIOTHCS TIPH KiHIIEBOMY (pe3epyBaHHi jionatok MoHokouic ['T/I.

6. Po3poOuUTH NEPCHEKTUBHY TEXHOJOTII0 BHUKOPUCTAHHS 3aCTOCOBYBAHOTO Ha
nignpuemMctBl AT «MOTOP CIY» cepenoBwuina, 1o MOMIMIIYE 3aBOJACHKI MOKa3HUKH 3a
AKICTIO 00pOoOKH Jonatok MoHokouic I'T/I.

06'exm docniodicenns -MexaHiyHa 00poOKa TOHKOCTIHHUX €JIEMEHTIB JieTanei TUITY
nonatok MoHokouiic I'TJ] mpu 3acTocyBaHHI ClieliaIbHUX TEXHOJIOTTYHUX CEPEIOBHII .

lIpeomem Oocniodwcenns — 3aKOHOMIPHOCTI BIUIMBY Ha YMOBU (Ppe3epyBaHHS 3MIHH
CTaTUYHHUX 1 JHHAMIYHHX XapaKTEPHUCTUK TMPYKHOI CHCTEMHU TOHKOCTIHHOTO EJIEMEHTY
JIeTajl B CreliaIbHUX TEXHOJOTTYHUX CEPEIOBUIIAX.

Meroan nociigkeHHsi. B ocHOBy aucepramniiiHOi poOOTH MOKJIAAEHI METOIU
€KCIIEPUMEHTAJIbHUX JTOCIIIKEHb, 1110 MPOBEACHI Ha CTEHJII AJIS JOCIHII)KEHHS KOJIMBaHb
npu (pe3epyBaHHI TOHKOCTIHHUX jaetanei (mar. UA 94974), ma creHal s BUOOpPY
CHeIlaJbHUX TEXHOJOTIYHUX CEepEIOBHII, IO 3aCTOCOBYIOThCS TIpH (pe3epyBaHHI
monokoutic I'T/] (mat. UA 88682, mat. UA 88683) 1 Ha cTeHIl IS JIarHOCTUKHU KOJIMBAHb
mpu  KiHIeBOMYy (pe3epyBaHHI TOHKOCTIHHUX jgetaned (mat. UA 94382). 3akon
KOJIMBAJILHOTO PYyXy JeTall MiJl 4ac oOpoOKHM 3amucyBaid OE3KOHTAKTHUM JaTYUKOM
nepemimieHHs (Mmoa. XS1 M12AP120 Toprosoi mapku Osiprox®). YM0OBU KOHTaKTyBaHHS
(Bxomy 1 BuUXoay) 3y0a (pe3u 3 0OpoOIIOBAHOIO JCTALII0 BUMIPIOBAIN 3a JIOIMIOMOTOIO
po3pobnenoi cuctemu (mat. UA 10303 1). 3amuc nBox curHamiB (KOJIUBaHb €JIEMEHTY JIeTal
Ta WOTO KOHTAKTy 3 IHCTPYMEHTOM) BigOyBaBcs ogHoudacHO uepe3 ALl Lcard E14-140.
BuzHaueHHs1 (pakTUUHOrO 00’ €My BUIAJIEHOTO MPUITYCKY 1 TPOodiat0 00poOIeHOT TOBEPXHI
3pasKa MPOBOWIA ONTHYHO-BUMIPIOBAIIBHUM METOJIOM.

OOpoOKy eKCIepMMEHTAIbHUX JaHUX MPOBOAUIHN 33 PO3POOJICHOI0 METOAMKOIO
OLIIHKM KOJIMBaHb MpHU (Ppe3epyBaHHI TOHKOCTIHHUX JETaJIed METOJIOM CTaTUCTHUYHOIO Ta
KOPEJISIIHHOTO aHami3y.

HaykoBa HOBH3HA OTPUMAaHUX Pe3yJbTATIB MMOJSTAE Y TOMY, IIIO:

— BIEpIIe PO3POOJICHO CHUCTEMY KPHUTEPIiB ISl OIIHIOBAHHS YMOB KOJIHMBAJIHHOTO
pyxy ToHkoctiHHoro enementy netami (TEJ]) mim uac ¢pesepyBaHHs 3a jaecsTbMma
napameTpamu 6azoBoro ¢parmenta ocruiorpamu. (I[Ipuitasaro pimenns B YKPITATEHT
PO BHUIauy MAaTeHTY 3a 3asiBKoro u201511268).

— BIEpIIE EKCIePUMEHTAIbHO BCTAHOBJIEHO, IO BIOPOCTIMKICTH 1 €PEKTUBHICTh



3HATTS npunycky npu (pesepyBanni TEJ] icToTHO 3anexaTh HE TITBKH BiJ] CTATUYHHX 1
AUHAMIYHUX BiactuBocTer mpyskHoi cucremu (I1C) TEJI, a # Bia mIBUAKOCTI 0OepTaHHS
IHCTPYMEHTY 1 HANpsSIMKY Tojadl (3yCTpiuHUNA 4M MOMYyTHUH). 31 301IBIIEHHSM IIBUJIKOCTI
3MIHIOIOTBCSI YMOBHM 30YJ/DKEHHS BiOpariii 1 30UIbIIY€ThCsT €(PEKTUBHICTh BHUIAJICHHS
PUITYCKY.

— BIEpIIEe EKCHEPUMEHTAIbHO II0Ka3aHO, IO NpPH 3aCTOCYBaHHI CIEIIaJbHUX
TEXHOJIOTIYHUX CEPEOBHIL CIIOCTEPITaeThCs SBUIIE MOPYLICHHS I[UTICHOCTI KOHTaKTy MiX
cepenoBuiieM i TEJ] B mporieci fioro ppesepyBanns. [TosiBa HEMIUTEHOCTI KOHTAKTY 3MIHIOE
YacTOTy BJACHUX KOJMBaHb OOpOOJIOBAHOTO €IEMEHTY, IO 3HAXOJUTHhCS B
TEXHOJIOTIYHOMY CepeAOBHINI. Bim3HaueHa 3alie)HICTh TOKJIAaJIecHa B METOJIUKY OIIHKH

— OTpUMAJO MOJAJBIIMK PO3BUTOK YSABICHHS IMPO MOMKIUBOCTI BIOCKOHAJICHHS
TEXHOJIOT1i e(EeKTUBHOIO 3aCTOCYBaHHS CHEI[laIbHUX TEXHOJOTIYHUX CEPEAOBHIN Y
BUPOOHUIITBI IIJIIXOM 3MiHH YMOB iX 3alIOBHEHHSI Ta PO3MIIIEHHS.

IIpakTH4YHe 3HAYEHHS OTPUMAHUX Pe3YJIbTATIB JJI1 MAIIMHOOYIyBaHHS OJISITA€E
B po3poOIill MEpPCHEKTUBHOI TEXHOJOT1l BUKOPUCTAHHS CIELIaIbHUX TEXHOJIOTIYHUX
CepeZIoBUII] Y BUPOOHUIITBI, sIKa JI03BOJISIE MIJBUILIUTU SIKICTh T4 TOYHICTh BUTOTOBJICHHS
nonatok MoHokoJiic I'T/I, 3anmpoBapkeH] CEiadbHOTO IHCTPYMEHTY il (Ppe3epyBaHHs
AeTanel, SKi 3HAXOIAThCS y CHEIIaIbHUX CEPEeIOBHINAX, TEXHOJOTIYHOI OCHACTKU IS
3amuBKY MOHOKOJIC I'T /I, mprCTporo AJig NOPIBHAHHS 1 BAOOPY TEXHOJOTTYHUX CEPEAOBHILL
Ta METOJIUKU OIIIHKM KOJUBAJIBHOTO PYyXy TOHKOCTIHHOTO €JIEMEHTY JeTalll MijJ Yac
¢bpe3epHoi 00poOku. PekoMeHallii 1o BIpOBa KEHHIO PO3pO0OJIEHOT TEXHOJIOTIT IepeiaHo
Ha AT «MOTOP CIY» 1 miaTBepaKeHO aKkTaMu iX BUKOpPUCTaHHS. PesynbTaTé pobotu
BIIPOBA/HKEHO B HABYAJIBHUI Mpollec Ha Kadeapi TexHosorii MmamuHoOyayBanus 3HTY B
JEKIIMHUX Kypcax 1 Ja00paToOpHUX poOOTax 3 AUCHUILTIH « TeopeTHnyHi OCHOBU TEXHOJOT1i
MamuHOOyyBaHH» 1 « Teopist pi3aHHS.

Ocobuctuii BHecok 3100yBaya. [lonokeHHS 1 pe3yabTaTH, 11O BHHOCATHCS Ha
3aXUCT IUcepTaIliitHol poO0TH, OTpuMaHi 3100yBauemM ocobucto. Cepen HUX: MMPOBEACHHS
eKCIIEPUMEHTAJIBbHUX TOCIIPKeHb, BATOTOBICHHS CTEHAY IS TOCIIKECHHS TEXHOJIOTTYHUX
CEpeloBHUIL 1 3pa3KiB, BUTOTOBJIEHHS IMPUCTPOIO ISl BUMIPIOBaHHS (PAKTHYHOTO 00’ €My
3pi3aHOT0 MPUIYCKY, PO3pOOKa METOAUKU IOCTIKEHHS KOJHMBaHb Mpu (pe3epyBaHHI
TOHKOCTIHHUX JIeTajieil Ta mporpamMm oOpoOKHU pe3ysbTaTiB eKCepUMEHTIB. 3100yBay OpaB
Oe3MocepeTHI0 y4acTh y BIPOBA/KEHI peE3YyJbTaTiB JOCIHIKEHb, CKJIaJaB IUIaHU
MPOBECHHS BUIPOOYBaHb PO3POOOK B yMOBax BUPOOHUIITBA, aHANI3yBaB pE3yJbTaTH,
BHU3HAYAB MEPeiK HeOOX1THUX 3MIH Yy TEXHOJOTITYHOMY MTPOIIECi BUTOTOBJICHHS] MOHOKOJTIC,
TEXHOJIOTIYHIM OCHACTIIl Ta 3MiHI KOHCTPYKIII 1HCTPYMEHTY JUIsl BIPOBAKCHHS
pe3yNbTaTiB y BUPOOHUIITBO.

Anpobauis pe3yabraTtiB Aucepraunii. OCHOBHI MOJIOKEHHSI 1 pe3yJIbTaTH IUcepTaIlii
ponoBiganucs Ha: XII - XV BceykpalHCBKHX MOJIOADKHUX HAYKOBO-TEXHIYHHMX
KoH(epeHuisx «MamunHoOyayBanHs Ykpainu ounma mosoaux» (Kuis, 2012; Kpemenuyk,
2013; Cymu, 2014; XXutomup, 2015), 63 CTyneHTChKIN HAYKOBO - TEXHIYHIN KOH(bepeHIIii
VYHiBepcutera MammHoOynyBanHs MAMM (Mocksa, Pocis, 2013), XXII ta XXIII
MixHapoIHUX HAyKOBO-TeXHIUHMX cemiHapax «lHrepmaptHep» (Opeca, 2014 Tta 2015),
MixHapoIHId HAYKOBO - Te€XHI4YHIM KoH(epeHuii «TeopeTuuHi Ta nmpuUKIaaHl TpoOIeMu



CTBOpPEHHS aBlallliHUX JBUTYHIB 1 €HEPreTUYHUX YCTaHOBOK» (3amopixxs, 2014), KUL-
TMMA International days (benbris, 2016).

IMyoaikauii. OcHOBHUM 3MICT AUCepTallii BioOpakeHo y 36 HayKOBUX MyOJTIKAIlisX,
3 HuX: 10 crareii — y HAyKoBHUX ()axOBUX BUIAHHIX YKpaiHu (3 —y HAyKOMETpUYHHUX Oa3zax
JaHKX), 4 CTaTTI — y 3aKOPAOHHUX BUAAHHAX (2 — y mepiognyHuX (paxoBUX BHIAHHSX), 7
naTeHTiB YKpainu, 14 — y Marepianax KOHQEpeHIiil.

Ctpykrypa i odcsar aucepramii. uceprarmiitHa poOoTa CKJIaJaeThCcsi 31 BCTYILY,
IIECTU PO3/ALIIB, BUCHOBKIB, CIIMCKY BHUKOPUCTAaHUX JHKEpeEN, MOJATKiB. 3arajbHuil o0csArT
aucepTanii ctanoBuTh 199 cTopiHOK; 3 HUX 94 pUCYHKH MO TEKCTY; 3 TaOJHIIl IO TEKCTY, 1
TabyuIsd Ha OKpeMiil 1 CTOpiHII, CIUCKY BUKOPUCTAHMX JDKEpen 3 252 HaillMeHyBaHb Ha
26 cTopiHKax, 2 JOJATKU Ha 2 CTOPIHKAX.

OCHOBHUM 3MICT POBOTH

VY BeTymi gaHo 3aralibHy XapaKTepUCTUKY POOOTH, OOIPYHTOBAHO 1i aKTyalbHICTb,
chopMyIbOBaHI 1Tl Ta 3aBJaHHS JOCHTIPKCHHS, BHU3HAUYEHO HAyKOBY HOBHM3HY Ta
MpaKTUYHE 3HAYCHHS OTPUMAHUX Pe3yibTaTiB, HaBeJACHO 1H(OpMaIliio Mpo ampodallio Ta
myOJTiKaIlli OCHOBHHX Pe3yJIbTaTiB pOOOTH.

Y mnepmomy po3aiii oOrpyHTOBAHO JOIIBHICTH 3aCTOCYBaHHS TOHKOCTIHHHMX
JIeTajiei B aBIaKOCMIYHIN Ta IHIIUX Tally35X, BIJIOOpaKeHO HEOOXITHICTh B MOKPAIICHH] iX
HIOPCTKOCTI Ta PO3MIPHOI TOYHOCTI, CUCTEMATU30BaHI CIIOCOOM BUOOPY PEKUMIB P13aHHS,
SIK1 BAKOPUCTOBYIOTHCSI HA BUPOOHUIITBI, HABEJICHO OTJISIT METO/IIB MiBUILIEHHS TOYHOCTI 1
AKOCTI IPHU KIHIIEBOMY (ppe3epyBaHHI TOHKOCTIHHUX JETAJIEH.

Ha mizncrasi ananizy HaykoBux po0iT [po3nosa B.A., Kammpina O.1., Kyumu JL.K.,
Enwsicoepra M.€., Kyainoa B.O., Tamumunskoro H.I., XKapkosa 1. I', Keaposa C.C.,
[Terpakona FO.B., 3anoru B.O., Knumenka C.A., Ctpyruacekoro B.b., Kanadarosoi JLII.,
Muponenka E.B., PaBcekoi H.C., Ilanuyka B.I'., Bacina C.O., Ceununa B.M., Opris-
Ha O.A., Jlapmmna B.I1., Tlusty J., Altintas Y., Budak E., Seguy S., Izamshah R. Ta inmmx
MOKa3aHO Cy4YacHI YSBJICHHS MPO BUHUKHEHHS KOJIMBAaHb ]| 4aC MEXaHIYHOI 0OpOOKH 1
METOJY 3HM)KCHHS 1X 1HTEHCHUBHOCTI. J[0 TaKMX METO/iB MOYKHA BiJIHECTH: BUKOPHUCTAHHS
MMOKPOKOBOT 0OPOOKH 3 MOYEPTOBUM 3HATTAM MPUITYCKY 3 KOXKHOTO OOKY TOHKOI JeTalli;
3IIMCHEHHS] OCTAaHHBOTO MPOXOy 0€3 3a/laHHsI MPUITYCKY; MPOTHO3YBAHHS YMOB OOPOOKH
METOJIOM TENIOCTKOBUX Jiarpam (JiarpaM CTaOUIBHOCTI); 3aCTOCYBAaHHS 1HCTPYMEHTIB 31
3MIHHOIO T€OMETPIEI0; 3aCTOCYBAHHS MOYJISILIT IIBUAKOCTI TOJIOBHOTO PyXY; M1JBUILEHHS
OPCTKOCTI TOHKOCTIHHUX €JIEMEHTIB JeTajed NUISIXOM BUKOPUCTAHHS CHEIlaIbHUX
TEXHOJIOT1YHUX CEPEOBUILL, IKUMH 3alI0BHIOIOTH MIXKJIONATKOBUH pocTip MoHOKoJic I'T/]
Ta 1H. AHajdi3 MATEHTIB IOKAa3aB, L0 B TEMEpIIHIA 4Yac BUKOPUCTAHHS CIHELIATbHUX
TEXHOJIOTTYHHUX CepEeIOBHII] aKTUBHO BITPOBAKYETHCS Ha MIPOBITHUX
aB1aJIBUTYHOOYIIBHUX MiAnpueMcTBax Ykpainu, Pocii, Kurato, Benukoopuranii , CILIA Ta
iH. IlokazaHo mepeBarn y BHUIOTOBJIEHHI 1 €KCIUTyaTalii MOHOJITHHUX JeTaie 3
TOHKOCTIHHUMH eJeMeHTaMH, skumMu € MoHokoseca I'TJI. Amamiz po6it Kaufeld M.,
bonoroa M. A., Kammrynosa B.B., Andre P. 103BonuB 3p0oOUTH BUCHOBOK IIPO T€, IO MPHU
YOPHOBOMY KiHIIEBOMY (pe3epyBaHHI TOHKOCTIHHUX JIeTajiell Ha MEPIIOMY IUIaHI CTOSTh
MUATaHHS TPOYKTUBHOCTI 0OPOOKHM Ta PIBHOMIPHOCTI MPHUITYCKY IMiJI OCTAaTOYHY OOpOOKY.
[Ipu yucroBoMy (ppe3epyBaHHi, KOJIU MPUITYCKU MiHIMAIBHI, JTIMITYIOUYUM (DaKTOpoM cTae



HIOPCTKICTh 1 TOYHICTH OOpOOJIEHOT MOBEPXHI, fKa MOTIPIIYETbCS Yepe3 BUHUKHEHHS
konuBanb TEJ[. Ha 6a3i npoBeneHoro anamizy chopMyJbOBaHO Il 1 3aBAaHHS
JTIOCIIKEHHS.

VY npyromy po3aiii onu-
CaHl METOJM 1 yMOBHU IpOBE-

Toxos'emnux = AL \*"’HS’ 3 [IK ‘ s 3paszox

Cuznan [ = A JIEHHSI €KCTIEPUMEHTIB.
| E ExcnepumeHTH NpOBO-
amuux , WA Ha CTBOPEHOMY CTEH/II
. LY Cneyianbhe .
nepmityeHns e Il JOCHIPKCHHS KOJIMBaHb
MmexHoJ0clYHe
~ cepedosuye  1ipu (ppesepyBani TE]J] (puc.
OcHosa._ . Texnonoziuni 12) 1 Ha «MDKIOTATKOBOMY
_— naacmutu ocepeaKy» ISl JOCHIJDKCHHS
7 CHeIiaJbHUX  TEeXHOJOTIYHUX
! [ ‘ng CepeaoBHIl, IIO 3aCTOCOBY-
~{psio [ |1 (nonymne)
ot M | I0TbCSI JUIsl ppe3epyBaHHS MO-
enemenm | ¢Sx3 _ Hokomic I'T/] (puc. 16). Crena
(3ycmpiune)

”W OCHAIIIEHU BUMIPIOBAIHHOIO
[lienexmpuyna Poboyuii cmin CUCTEMOIO JJIsI BHM3HAUYCHHI

I eepcmam
BPTRde P Y . YyMOB KOHTaKTyBaHHS 3y0a
a
) , ) . bpe3n 3 00poOIIOBAHOIO Jie-
Pucynok 1 — [IlpuHIunoBi cXxeMu MPUCTPOIB IS .
JIoCHipKeHHs KoiuBanb TEJ[: a — cTeHa Ui JOCIIIKECHHS TaJUIt0 Ta M03BOJIAE PO3AUILHO

KouBaHb pu ppesepyBanni TEJ; 6 — MexnonaTkoBuii ocepenok BHU3HAYATH BIUIMB PCKHUMIB Pl-
JUISL IOCIT/DKEHHS CIIEMiaTbHUX TEXHOJNOTIYHMX cepepoBuml, mo 3aHHSA 1 xapaktepuctuk [IC

3aCTOCOBYIOThCS ITpU (pesepyBanHl MoHOKomic ['T/I. TEJl Ha mapaMeTpy KOJIHUBaHb,

HIOPCTKICTh  00OpOOJIEHOT MO-
BEpPXHI 1 pO3MIPHY TOYHICTb OOpOOKH. CPOopMynbOBaHO MOHATTS 0a30BOr0O (pparMeHTy
octmiorpamu (b®O) Bigxunenns TE]] ta Busnaueno 10 mapametpiB (puc. 2), ki MOXYTb
MTOBHICTIO XapaKTEePU3yBaTH YMOBH HOTO KOJHBAJIBHOTO pyXy mIpu (pesepHiii oOpoOIT
(3asiBka Ha mateHT u201511268).

Tpaekropieto pyxy 3y0a (pesu € moIoBKEHa Y CKOPOUYEHA IUKIOia 3 KPOKOM ISt
0J1HO3y001 (ppe3u piBHUM Toaul Ha 3y0 S; (puc. 2). [Ipu 3ycrpiunomy dpesepyBanHi 3y0
(bpe3u Bpi3a€eThCs B MPUITYCK B TOUIIl A 1 BUXOIUTH 3 HHOTO B Toulll D. Pyx 3y0a Bix Touku
D (mig gac X0JIOCTOro X0/1y) BiIOYBA€THCS Y MOBITP1, HE TOPKAIOYHCH JeTamll, 1 B Touri C
3y0 3HOBY Bpi3a€eThes B mpuiyck. Ha o0po0iieHiil moBepxHi 3aIUIIAE€THCA YaCTUHA TOBEPXHI
pizanns AC, oTpuMaHa B pe3yibTaTi MOMEepeAHBOr0 MpoxoAy 3yoa. Takum unHOM, YacTUHA
MOBEPXHI pI3aHHA, 10 3aJMIIWIACS BiJ MOMEPEIHBOTO MPOXOAy 3yOa, dhopmye penbed
0o0poOsieHOT TOBEepXHI 1 € JUIAHKOI0 mnpodutoBanHs. HaBeneHa excrnepuMeHTaIbHA
METO/MKA JO03BOJISIE aHali3yBaTh yMOBHU (DOPMYBAaHHS I[i€l AUISHKKM TpPHU MOPYILIEHHI
aBTOKOJIMBAHb 3 po3MaxoM Ry, 1110 BIUIMBAIOTh HA BEJIMYMHY IOPCTKOCTI Ra.

Ha puc. 3 mokazano mociiJoOBHICTh BUSHAYEHHS BETMYMHHA PO3MaXy aBTOKOJIMBAHb
R, Ha ocHoBi anamizy b®O komuBans TE]J[ B mporeci oro ¢pe3epyBants. BusHaueHHs
napametpa R, ckimagaeTbes 3 3-x eTamiB.

Ha nepwomy erami BU3HA4aeThCS yac PI3aHHA - Tp; 3yOOM (ppesu, HIIIXOM CyMi-
meHHs ocimiorpamu koiauBanb TEJ] 1 HasBHOCTI KOHTaKTy 3y0a ¢dpesu 3 aerammo. Jlam
BU3HAUYAIOTh Yac NPOITIOBAHHS — Typogp, IKUH CTAHOBUTD MOJIOBUHY BIJ YaCy PI3aHHS — Ty;s.
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Pucynok 2 — Meronuka BumiptoBanHs 10 OCHOBHUX mapaMeTpiB
konuBanb Ha BOO npu dppesepysanni TE/L:

1 — po3Max BUIPHUX 3racarouvX KOJIMBaHb TEpel Bpi3aHHSIM
3y0a ¢pes3u B nmpunyck — Ri. 2 — Touka BpizaHHs 3y0a (pesu B AeTab.
3 — po3Max aBTOKOJMBaHb B 30HI mpo¢inoBanHs — Rp. 4 — gactoTa
ABTOKOJIMBAHb B MPOILIEC] 3pi3aHHs PHUITYCKY 3yooM dpesu fak = 1/ Tax.
5 —3y6moBa yactora f; = 1/ T,. 6 — MmakcumaibHe BiIXHICHHS ICTANI B
pe3ynbTaTi BIUIMBY 3MYIIyIO4Oi CHIM Bimkumy - AP, 7 — Touka
BUXOJly 3y0a (ppe3u. 8§ — aMIutiTya nepuioi XBUil BUIBHUX 3racarodyux
KoJIuBaHb A1. 9 — 4YacToTa BUIBHHX 3racalouux KOJMBaHb JAeTail
fok=1/Tek.10 JOTapuPMIUHUN JEKPEMEHT BUTPHUX 3Tacarouux

KOJINBaHb I[eTaJ'Ii o.

[Ipu 3yctpiunomy ¢pese-
pyBaHHI JUISHKA TIpodi-
JIOBaHHS MPUMHUKAE [0
TOYKH BXOJy 3y0a dpesu B
NPUNYCK, a TpH TOIMyT-
HOMY JI0 TOYKH BHUXOIY
3y0a 13 30HU pi3aHHS.

Ha opyeomy erami
JaCTUHY OCITUJIOTPaMH KO-
nuBanb TEJl, mo BigHO-
CUTBCS IO 30HU MPOQiiro-
BaHHs, CHPAMJISIOTH, 3a-
ctocoBytoun ¢pinbTp CaBu-
nbkoro-I omed.

Ha mpemvomy erami
MiCTsl HAKJIaJCHHS KOJU-
BaHb B 30HI MNpodiro-
BaHHS Bia Beaukoro (N>
100) uymcna MOCIHIIOBHUX
3pi3iB MOXKHA BHU3HAYUTH
BEIIMYMHY pPO3Maxy aBTO-
KoJIMBaHb netanl - R,. Ha
puc. 4 TmoKazaHO TICHUI
KOpeTsuiHui 3B’SI30K
MIXK mapamerpamu Ry 1 1m1o-
PCTKICTIO 0OpOO0JIeHOI MO-
BepxHi Ra.

1 eman — Busnauenns 30nu 2 eman — Cnpamnenns @Oy 3 eman — Busnauenns pozmaxy
npoginioeanns 30HI npoghintoeanis asmoxoausanv Rz
ara
§ o Abmoxkonubarrsg Toukil * Touka
<[ A~ * bpizarriss S, Gosama
| ¥ yoa N ayoa
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Tpis — YAC PI3AHHS, C, Tnpog — HAC NPOPINIOBAHHS, C.
Pucynox 3 — TlocmimoBHicte Bu3HaueHHs 10 b®O po3maxy aBTOKONMBaHbR B 30HI

npodimoBanHs — Rz (dppesepyBaHHs 3ycTpiuHe)

BuwmiproBanHs ¢akTHIHOTO 00’€My BHIIAJIEHOTO MPUIYCKY 1 podinro 06podieHot
MOBEPXHI 3pa3ka MPOBEJICHO Ha CHEIiaTbHO pO3p00IEHOMY MPUCTPOI, KU MOKa3aHUN HA
puc. 5. O1iHKY TOYHOCTI MPOBOIATH 3a ABoMa kputepismu (puc. 6) mo 'OCT 24642-81:



BIIXWJICHHS BiJ MPSAMOITiHIITHOCTI B TuiomuHl EFL 1 BigxunenHs ¢popmu 3a1aHoro mpodisiro
ECL, a edexTuBHICTE OOpOOKH OIIHIOIOTH 3a BEIUYMHOIO PEaIbHOTO 00’ €MY BHIaJIEHOTO

MPUITYCKY.

Oco0nuBicTIO (PIHIITHOTO KIHIEBOTO (pe3epyBaHHS € HASBHICTh XOJIOCTOrO XOIY,
KOJIH TTOTIepeIHiH 3y0 BUHIIIOB 13 3a4CIIJICHHSI 3 MPUITYCKOM, a HACTYITHUH II1e HEe YBIHIIOB.
VY nocniKyBaH1i KOJMBaNIbHIN cUcTeM1 IHCTpyMeHT (aiameTpoM D 3 kinbKicTio 3y0iB
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Pucynok 5 - Cxema

Ha

A (2,5:1)

MPUCTPOIO  JITIsSt
BUMIPIOBAHHS BHJAJIEHOTO TMPUITYCKY 1 Tpodiiro
o0pob6nenoi moBepxHi: 1 — ocHoBa; 2 — m'sta; 3 —

BuMmiprotounii HakoHneunuk; 4 — [1C TE/L; 5 — dpe3a.

Pucynokx 6 — BumiproBanHsa o0csry Bujaaie-
HOTO MPUIYCKY 1 Mpodiato 00pobdieHoi moBepxHi s

OG6'eM BHIAICHOTO MPHITYCKY
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20

OGpobiroBana MogepXHsl

30

Hopmyema ninsiHka, MM

40

50

po3paxyHKy po3mipHoi TourocTi o [OCT 24642-81

Z) BBAXAEThCS a0COIIOTHO KOPCTKUM.
Jletanp  sBIIIE  CO0OI0  KOHCOJIBHO
3aIliMJIEHy TOHKOCTIHY TUIaCTHHY. Tak
SK IAPUHA TUIACTUHU B 3HAYHO mepe-
BHUIIYE i1 TOBIIMHY N, TO TOMIHYIOUYHH
BHECOK B (opMy KOJHMBaHb JeTall
BHOCSATHh  KOJHMBAHHA TI0  TEPIIiH
3TUHANIBHINA OopMi B HAIPSIMKY OC1 X. 3
OrJIsily Ha Te, IO CYKYIHICTh BH/IIB
KOJIMBaHb, SKI MPUCYTHI B JIaHIi CHC-
TEMI, 3MIHIOETHCSI B 3aJIE)KHOCTI BIJ
YaCTOTH OOEPTAaHHSA LIMUHACISA Ngyp, YaC
pi3aHHS T,; € HE MOCTIHHUM napa-
METpPOM Yepe3 3MIHHI YMOBH KOJIMBAIb-
HOro pyxy aetaii. [{e ocobiuBo nposiB-
JIS€THCS IPU BUCOKOIIBUJIKICHOMY (hpe-
3epyBaHHI. [CHYIOTh NPUHLHUIIOBI Bif-
MIHHOCTI YMOB 30Yy>KEHHSI KOJIMBAHb
Opyd  TOMYTHOMY 1  3yCTPIUHOMY
¢bpe3epyBanHl. B mneBHOMY MIBHJIKIC-
HOMY [llala30oHi Ha BHUMYIIEHI KOJH-
BaHHS HAKJIAJalOThCA JTOJAaTKOBO aBTO-
KoJnuBaHHA. ToMy Juisi BHU3HAYCHHS
BiuuBY xapaktepuctuk [IC TEJl na na-
pamMeTpH 11 KOJIMBAHHS 3alpONOHOBAHO
MPUITHATH CIIPOIIECHY CXeMY 30y I>KSHHS
KonuBaHb. st miboro 3y6 ¢pesu 3ami-
HEHO BHUCTYITAI04OI0 KYJIHOBOO TIOBEPX-
HEI0, sKa 3a0e3ledye KOHTAKT 3 Jie-
TauTro 0€3 3HATTSA MPHUIMYCKY 1 BHHHK-
HEHHs aBTOKOJIMBaHb. BimxwieHHs ne-
Taii - 4, 30y1KeHe KylIauKoM, € MOCTI-
HOIO Xapakrtepuctukoro IIC gerani Ta
JTa€ MOXJIMBICTb BHUMIPIOBaTH TOSBY
iHepmiHOi cwiau. HaBiTh mpm icTOT-
HOMY CIHPOIIEHHI YMOB 30yI’KEHHSI KO-
JUBaHb JIeTall, 3aMiHIOYH 3y0 ¢pe3u
Ha KYJIbOBY IMOBEPXHIO KyJadyKa, 3aKOH
il pyXy CKJIamaeTbcs 3 TOCIITOBHOI



3MIHM BITPHMX 3racaiuux KOJHMBaHb 1 BUMYIIEHUX. TOMYy BIUIMB TEXHOJOTTYHHUX
CEepeZIOBUII] HAa 3MiHYy CTaTMYHMX Ta JuHamiuyHux BiactuBocted TEJl mocmimxeHuii
€KCIIEpUMEHTAJILHO Ha CIElIaJIbHO PO3pOOJIEHOMY CTEH/I1 JIsl JIarHOCTUKHU KOJIMBAHb MPU
30yI’KeHH1 TOHKOCTIHHUX JieTaneit kynauykoM (mat. UA 94382), sikuii moka3aHuii Ha puc. /.
Jlanuii creHJ 103BOJISIE TPUKIAAATH 3MIHHE IMKIIYHE HaBaHTAKEHHS, SKE IMITYe
IMITyJIbCHUI BIJTUB HA JIETallb 1 TEXHOJOTIYHE CEPEIOBHUILE, 10 MPUKIAAAETHCS (HPE30Io
pu o0poO11i. JlocaipKyBaHUMH MapaMeTpaMu oOpaHi: BIAXWICHHS AeTall MpHU B3aeMOJIIT 3
KyJTaykoM - A; i gactota BiacHuX koymBaHb (UBK) merami, oTodeHOi TEXHOJIOTIYHUM
cepenopuineM - f... KOHCTpYKTHBHO po3poOJieHT CITOCIO OIIHKH MOPYIICHHS ILTICHOCTI
KOHTAKTy TEXHOJIOT1YHOTO CEPEIOBUINA 3 MOBEpXHEI0 jaetaii 3a 3miHoo UYBK cucremu f,
(puc. 7). 3menmennass YBK T1C TOHKOCTIHHOI 1eTaji MpU CHIIOBOMY 30y IKEHHI KyJIauKOM
CBITYUTH MPO MOPYIICHHS CYLITBHOCTI KOHTAKTY CEpEAOBHINA 3 MOBEpXHEI0 neranmi. Lle
SBHILIE HETATUBHO BIUIMBA€E Ha BIOPOCTIMKICTH MPOIECYy OOPOOKH 1, BIAMOBIAHO, HA SAKICTh
00p00JIeHOT MOBEPXHI.

A~ lonepeonii VY TperboMy po3aiii EKCIEPUMEHTAIIBHO JOCIII-
| Hams2 7 mxeno 4 cxemu IIC TEJ] (puc. 8). Ilepma cxema €
epeio . :

| o 0a30BOI0 I MOPIBHAHHA 1 MOJEINIOE JOMATKy MOHO-

DKCUBNEHHS . -
KoJjieca (abo 3BUYaiiHy JomaTKy) mij yac o0pooku 0e3
/ | . .
Kynauox . 3aCTOCYBAaHHS TEXHOJOTTYHUX cepenosuil. Jlpyra 1
j;;ff ‘ — TPETS CXEMM JIO3BOJIIOTH IIOKA3aTH, SIKUM YWUHOM
o patias 3MIHU T€OMETPii 1 MacH NPYKHOT MIACTHHH 3MIHIOIOTH
los6a - CTaTW4HI 1 JuHaM14H1 XapakTepucTtuku TEJl 1 MOXKyTh
3a30py : IIK3110|  pnnompatu Ha 3MiHY yMOB Horo o6poOku. 3MiHa
Y KOHmaxm | | Jlamuyx ~ XAPAKTEPUCTUK HA cxeMmi 2 3/11MCHIOETHCS 33 paxyHOK
3MEHILEHHS BUWIbOTY IJIACTUHU B JIBa pa3H, a Ha CXeMi
B 3 - 34 paxyHOK INpHEIHAHHS JO1aTKOBOI MacH y
PionHE BEpXHi yacTHHI npy>kHoi uiactuau. Ha cxemi 4 TIC

JieTajii MoMIIIeHa B TEXHOJIOTIYHE CEPEIOBHIIIE.
Pexxum 00poOKHM 3amaeTbcs 3MIHOKO YHCIIA
/—ex fgk-=i obepriB mmuHASHI N (Bim 224 mo 1800 06/xB) 1
Tox HAMpsIMKOM (3yCTpIYHE YW TOIMYyTHE) TMOAaul Sy
/\ Bennuunna pagiaasHoi rimmOuHU pizaHHs d, = 0,5 MM 1

A | s
\/\/\}V\/\/V\/\/\/\/\/‘[[ nogadi Ha 3y0 S; = 0,05 Mm/3y0 TOCTIHHI.

[lapameTpu KoJMBaHb Mij 4ac 3yCTPIYHOTO 1

[ Bioxunenns demani A, mxu

= . . .

) 800 L NOMyTHOTro (pe3epyBaHHsA 1 pPO3MIpHA TOYHICTb

o nocmepreacmsCi NOIPULCHHA . . .

3700 CYYIbHOCMI KOHMAKMY O6pO6JI€H01 MOBCPXH1 JIA PI3ZHHUX CXEM I1C TEH

~600.-= S e HaBeneHi Ha puc. 9. Pesynbratu npoBeneHHX

Koumaxm ne DYVUHYEMbC : 2 .

; 500 e M —— CKCTICPUMEHTIB  CBIAYATh, MO  MIABUINCHHS

2 400 ’KOPCTKOCTI cucteMu Jaetani (cxema 2 1 4) copusie
0 5000 10000 15000 migBHIIEHHIO TOYHOCTI (3HMKEeHHIO mapamerpa ECL 1

KiabkicTs 30y1:KeHb, pa3iB .
3 » PasiB EFL) Tta edextuBHOCTI O0O0pOOKH, 3MEHIIICHHIO
Pucynok 7 — Crenp s nociif-

JKeHHs KOIMBAHb mpH 30y/kenni TEJ] BIUIXWIEHHS NETAJli NPH Pi3aHHi, SHIDKEHHIO PO3Maxy
KYJTauKoM 1 croci0 OLIHKHU MOPYLICHHS ABTOKOJIMBAHb. Takox pe3yibTatTh  OOCIIIKCHB
LUTICHOCTI  KOHTAKTy CepeloBHIIa 3 TIOKA3yIOTh, 10 MPH 301IBIICHH] MIBUIKOCTI pI3aHHS
aeranmo 3a 3miHoto YBK TEJL fex M1BUIIYETHCSI 00’ €M 3P13aHOTO MIPUITYCKY.
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Pucynok 8 — ocnimxysani cxemu [1C TE]]

VY neBHOMY MIBHUJIKICHOMY Jl1alla30HI MOKHA CHOCTEPIraTH MOSIBY pereHepaTUBHUX
aBTOKOJIMBaHb, 10 CIIPHUSE ICTOTHOMY MoripiieHHo mapameTtpa EFL. Po3max aBTokoMBanb
JUTSL BCIX PO3TIIIHYTHUX CXEM IIPH MOMMyTHOMY (hpe3epyBaHHI1 0 ABOX 1 O1bIIIe pa3iB HIKYE,
HIDXK TIPH 3yCTPIYHOMY, IO pOOUTH HOTO OUIBIII BUT1THUM B TAKUX YMOBaxX poOOTH.
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Yacrora oOepTaHHS NINHH/EIS 1, 00/XB
Pucynok 9 — Po3mipHa TOYHICTh, €(QEKTHUBHICTH OOpPOOKM 1 HapaMeTpu KOJMBaHb IiJ 4ac
¢bpe3epyBaHHs

[TopiBHSIHHA 3Ha4Y€Hb MapaMeTpa MOPCTKOCTI Ra /st pizHUX yMOB (Ppe3epyBaHHS
MOKa3ye, IO B 30HI IHTEHCUBHUX aBTOKOJMBaHb IMpHU 3yCTpIUHOMY (hpe3epyBaHHI
HIOPCTKICTh BUIIIE, HIX MpU nmonyTHoMy. Lle moB’s3aHo 3 TUM, 110 po3Max aBTOKOJMBAHb
MpU 3yCTpiYHOMY (Ppe3epyBaHHI BUINE IO JIBOX pasiB 1 OUIbIIE, HIXK MPU MOMyTHOMY. 3i
30UTBIIIEHHSIM IIBUAKOCTI 0OEpTaHHS IIMUHJEIS Mporec OOpOOKH MpU 3yCTPIYHOMY
(bpesepyBaHHI paHillle BUXOJUTh 3 30HH aBTOKOJWBAaHb, 1 TOMY MapamMeTp MIOpCTKocTi Ra
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00po06IIeHOT MOBEPXHI MPU 3YCTPIYHOMY (pe3epyBaHHI HA OUIBII BUCOKHX IIBHIKOCTSX
HUKYE, HIXK JJIS IOy THOTO.

[IpoBeneHi eKCHEpUMEHTANbHI  JOCTIDKEHHS [OKa3aliM, 110 3aCTOCYBaHHS
CIICLIIbHUX TEXHOJOTIYHUX CEPEJOBHUI] CIHPHUS€ TIJIBHUINCHHIO JKOPCTKOCTI (IS
posrisiayToi [1C getam B 1,6 pasu), miasuimenno YBK (B 1,8 pasu) 1 porapudgmigyHOro
JEKpEMEHTa 3racaHHs KoJiuBaHb (B 5 pasiB). Taka 3miHA CTaTMYHHUX 1 AUHAMIYHUX
XapaKTEPUCTHK CIIPUSIE MIIBUILIEHHIO BIOPOCTIMKOCTI Mpoliecy 00poOKH, a came: 3HUKEHHIO
aBTOKONMBaHb (10 1,8 1 Oinble pasiB mpu 3ycTpiuHOMY (ppe3epyBaHHI 1 A0 5 pasiB mpH
MOMYTHOMY ), 3HIKEHHIO TTapaMeTpa BiIXUIEHHs AeTaii npu pizanHi (Big 10% mo 2 pasiB) i
MMOBHOMY TaCiHHIO BUIPHHX 3racalouuxX KOJMBaHb IMiJ Yac X0JocToro xomy. OTtpumane
TIOJTIMIIIEHHS YMOB 0OpPOOKH JT03BOJIMIIO 3MEHIITUTH BIIXHMIICHHS (DOpMU 331aHOTO TTPODIITIO
(8 1,5 1 OubImie pasiB), BIAXWICHHS BiJ MPSAMOJIHIHHOCTI B rtomuHi (B 1,5 1 Oibire pasiB),
MIIBAIIUTH €PeKTUBHICTH 00poOku (Bim 10% Ha BHCOKMX MIBHAKOCTSIX 1 10 3 pa3iB Ha
HU3BKHX), @ TAKOXK MOIIIINTH ITapaMeTp IMOPCTKOCTI Ra 10 MBOX 1 O1IbIIE pa3iB.

Y d4erBepTOMy PpoO3aidli HABEACHO pe3ylbTaTH TMOPIBHSHHSA TEXHOJIOTTYHHUX
CepeIOBHIIL, K BUKOPHUCTOBYIOThCA Ha 3aBojax: AT «MOTOP CIU», A1 3MKb «IBuenko-
[Iporpec» (M. 3anopixkxs) 1 cymim «Rigidax», siky 3actocoBye kommnanis «Rolls Roys» s
bpesepyBanHs JionaTok. JlocmimkeHHsT cepeoBUIl TpoBeAeHO 3a cxemoro 4 (puc. 8). B
SAKOCTI1 MOPIBHSHHA B JJAHOMY PO3/ILI1 MPEACTaBICHO PE3yJIbTaTH, OTPUMaHI 32 CXeMomo 1.
Xapaxkrepuctuku [1C TE/], oToueHuX pi3HUMH TEXHOJIOTIYHUMU CEPEAOBUIIIAMH, HABEJICHO
B Ta0mumi 1.

Tabmuua 1 — Xapakrtepuctuku [IC peramt npu BHKOPUCTAaHHI PI3HUX TEXHOJIOTTYHHX
CEPEIOBHIIL
CriertiabHi TEXHOJIOTIYHI CepeIOBHUIIA
. JI1 3MKB
Xapaxrepucrtuka [1C neram «IBacHKo- AT «MOTOP RIGIDAX
CI4»
ITporpec»
XKopcrkicts j, H/m 372 458 581
YBK fe, I't 467 469-312 1708-439
JlorapugmiuHuil 1eKpeMeHT 3racaHHsl KOJIMBaHb, G 0,073 0,143 0,018
YMOBH KOHTAaKTYBaHHS TEXHOJIOTIYHOTO KonrakT He HopymeHHg HopymeHHg
Cepe/IOBHUIIIA 3 TIOBEPXHEIO JIeTall pyHHY€ETBCS CYHUTRHOCTL CYHUTRHOCTL
P KOHTaKTY KOHTaKTy

BigzHaueHo, 1o crnemiajbHI TEXHOJIOTIYHI CEepeOBHUINA CIPHUSIOTH ITiABUIIESHHIO
B1IOpPOCTIMKOCTI Mporiecy 00poOKH, pO3MIpHOi TOYHOCTI 1 SIKOCT1 00p00JIeHO1 MOBEPXHI (pHC.
10). Beenenns B IIC nmeram texnonoriunux cepemoBun] AT «MOTOP CIY» i Rigidax
MoKa3aiu OJM3bKI pe3yabTaTH (OTpMMaHi 3HaYEHHS NapaMeTpiB 0OPOOKH MalOTh Pi3HULIIO
MeHiie 14%). 3acTocyBaHHS [MaHUX CEPEAOBHUI € JOIIJILHUM Ha OUIbII BUCOKHUX
HIBUJKOCTAX 1 MPH 3YCTpIYHOMY HampsiMKy nojadvi. [Ipum Takux ymoBax poOOTH BOHHU
cnpusoTh 3HWKeHHI0 napamerpa ECL (mo 2 pasiB), EFL (mo 2,5 pa3iB), B mopiBHsIHHI 3
cepenoto «IBuenko Ilporpec». 3actocyBanus cepepopuma «IIporpec» € BuUrigHUM Ha
HU3BKUX IIBUIKOCTAX 1 IpH TomyTHOMY dpesepyBaHHi. [Ipu 11b0My 3HAYHO 301IBITYETHCS
edeKkTuBHICTh 00pOOKH (70 3 pa3iB) 1 3MEHITY€EThCS BIIXUIICHHS OPMU 33JaHOTO MPOGIITIO
(mo 2 paziB). Ilpu ¢pe3epyBanHi B ymMoOBaxX TOSIBU PEreHEPATHBHUX aABTOKOJIMBAHB
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3aCTOCYBaHHS BCIX PO3TIITHYTHUX TE€XHOJIOTIYHUX CEPEIOBUII CIIPHUSE TPAKTUIHO TTOBHOMY
raclHHIO aBTOKOJIMBAHb MIPU TONyTHOMY (pe3epyBaHHi (710 5 pa3iB, B MOPIBHSIHHI 31 CXEMOO
1). IIpu 3ycTpivHOMY HANMPSMKY T0/Ia4i BUT1THUM € BUKOPUCTAHHS cepepoBuIa «[BUeHKO
[Iporpecy, mo crpusie 3HUKEHHIO po3Maxy aBTOKOJMBaHb (B cepeqHboMy Ha 25%, B
MOPIBHSHHI 3 IHIIUMH TEXHOJOTTYHUMH CEPEIOBUIIIAMU).

: ; ; 40 : :
= Cxemal | «"T ™ |3ycrpiune dpesepysanns IonyTue ppesepyBannst
g 35 7 | 535 ‘
2 30 \/ \ s Cxema 1 /
< / T \ 31\/11(5 = 30 w v \\
& 25 / = \_ ,\\‘.T } "Ipuenko [Iporpec” é 25 _——"TRIGIDAX ~,
B 20 £ A % 4 20 e t
g 15 P \ \ S 215 - 4 N

E e R = - <~
5 10 / / ,.", : \\ \\ EIO = J”F-h'“ . /*\h:
£ 5 i /\ N & 5 - ""‘-:"‘/‘/ A1 3MKB ( .
=1 RIGIDAX/ \. .o —S¥eemeerg 5 F e "Ipuenxo Iiporpec”

200 400 600 800 1000 1200 1400 1600 1800 200 400 600 800 1000 1200 1400 1600 1800
Yacrora oGepranHsi HIIHHESI H, 00/XB

Pucynok 10 — BmmB HampsMmKy mojaavi i marepiajly TEXHOJIOTIYHOTO CEPEOBHUIIA, B SIKOMY
3HAXOJUTHCS JCTallb, Ha IOPCTKICTh 00POOJIEHOT MOBEPXHI

1800 N PGBYJ.IBTaTI/I I[OCJIiI[)KC.HH}I MOPYIICHHS
j IHUTICHOCTI  KOHTaKTy MDK  MaTepiajJom
cepenopuma i moepxHeto TEJl (puc. 11)

nokazai 3HwkeHHsT UBK IIC ToHKOCTIHHOL
JeTajl Mpyu BUKOPUCTAHHI BCIX CEPEOBHUIILI,
kpim cepeu 11 3MKDB «IBuenko IIporpecy.
BcranoBneHo, 110 mija yac npouecy o0poOku

1600

S
o
S

® . 3
HoBa TexHOoJIor1s MNIArOTOBKH Ta

LeRo PO3MILIEHHS CEPEIOBHIIA e(DEeKTUBHICTb BUKOPUCTAHHS TEXHOJOTIY-
AT'MOTOP CI14" HOI'0 CEpEIOBHINA 3MEHIIYETHCS 3 KOXHUM

\ RIGIDAX aKTOM MIPUKJIATAHHS HaB:aHTa)KeHHSI.

e wererer Pesynbrat mpoBeneHOro TOPIBHSHHS HE

800 &g TlOmiMIIeHa TeXHOIOTis — BUSIBUJIM TEXHOJIOTTYHOTO CEPEIOBHINA, SKE
MOJIrOTOBKH CEPEAOBHILA Majl0o O ICTOTHI TIiepeBaru, mpoTe OyB

" [ "
AT MOTOP CI4 : BUSBIICHUM HENOJIK, SKAW HE J03BOJIIE
Heuenko-IIporpecc

i PO3KPUTH BECh TMOTEHIlAl 3aCTOCYBaHHS
;;apa TCX:H-(:JIOI‘iS.IXT"'M.O-;(-).P e cepenouny AT <fMOTO.P CIY» 1 Rigidax 1e
‘e —o. 600000000 MOPYLIEHHSI CYIUIBHOCTI KOHTaKTy CEpelo-
BHUIIIA 3 JIeTaJUTI0. Takl TEXHOJIOT1UHI Cepeio-
0 3000 10000 15000 BHIIA HE MOXYTh 3a0€3Me4YuTH CTallIbHI
KinbkicTs 30y1:keHb Ky1auKkom, pa3is  YMOBH B X0l 00poOku Bciei meram. OgHak
Pucynok 11 — JlocnikeHHs nopylmeHHss  BU3HAYEHO IIJISXU TOJIMIICHHS e()eKTUB-
CYHiNBHOCTI  KOHTaKTy — TEXHONOTiMHOIO  HoCTi X BMKOPHMCTAHHS, i€ MiHiMizalis abo
CCpC/IOBHIIA 1 AeTall YCYHEHHS TIOTIpPIIEHHS I[IICHOCTI KOHTaKTy
CEpeloBHUIIA 3 JETAUTI0. TaKuM YUHOM, 3 PSAY PO3TIIIHYTHUX TEXHOJIOTTYHHUX CEPEIOBHIIL
MOJKJIMBO TPOIIOHYBAaTU A0 3aCTOCYyBaHHA juuie cepenosuile «IBuenko IIporpec». Jlane
TEXHOJIOTIYHE CepeIOBUIIE HAMOUIBIIT BAAIO ITiIXOAUTh JJISI TIOCTITHOTO BUPOOHHUIITBA.
Y n'atomy po3aini HaBeAeHO eTanmu PO3POOKH TEPCIEKTUBHOI TEXHOJOTIT
BukopuctanHa cepeposuimia AT «MOTOP CIY», ski [103BOJSAIOTH MaKCUMaJIbHO

600 -

1

YBK npyakHOro ejieMeHry fu, 'l
=
g

400




12

e(eKTUBHO BUKOPHCTOBYBATH HOro mepeBaru i 3BeCTU A0 MIHIMyMY HeoJiku. B skoCTi
MOPIBHAHHSA HAaBEJICHO 3aBOJCHKUN CMOCiO 3aCTOCYBaHHS JIaHOTO CEpEAOBHIIA.
Xapakrepuctuku gociipkeHux [IC gerani, 0OTOYEHUX TEXHOJIOTTYHHMH CEpPEOBUIIIAMM,
HaBEeIE€HO B Ta0JI. 2.

[TepemymoBOIO AJs1 PO3pOOKH TEXHOJIOTIT CTAI0 MOPYIICHHS CYIIIBHOCTI KOHTaKTy
MIXK MaTepiajJoM TEXHOJOTIYHOTO CEpeoBHUIa 1 TOBEPXHEI0 JeTalll, SIKe CYTTEBO
obmexxyBana eQdeKTUBHICTh 1i 3acTocyBaHHsA. Po3poOka TEXHOJOTIT BHUKOPUCTAHHS
CepeI0BHINA 3/11MCHIOBANIACS B JIBAa €TAIM: HA MEPIIOMY BCTAHOBHIN ONTUMAIBHUIN CIIOCIO
MIATOTOBKM  TEXHOJOTIYHOTO CEpPEJOBHINA  (IOCTIKEHHS CTPYKTYpH  Marepiaity
CEpeoBHUINA), a Ha JAPYrOMYy - HAWOUTBII BAAIWN CIOCIO 3aIlIOBHEHHS MiXKJIOMATKOBOTO
KaHay (IOCHIKEHHS B3a€EMHOTO PO3TAlllyBaHHS TEXHOJIOTIYHOTO CEpPEJOBHUIIA 1 JeTall).
Pe3ynbTaToM MOCHIKEHHS MIO/I0 TIEPIIOTO €Tay € - MOJIMIIeHA TEXHOJIOTIS MiArOTOBKH
CepeI0BHINA, TIO IPYTOMY - HOBAa TEXHOJIOTIS MiATOTOBKU Ta PO3TALITYBaHHS CEpEAOBHUIIA -
TEXHOJIOTis 3aJTMBKU

Tabmuua 2 - Xapakrepuctuku [IC nerani npu BUKOPUCTaHHI PI3HUX TEXHOJOTIN
3annoBHEHHs cepenoBuia AT «MOTOP CIUy

Cxema 4a 1 eran - Cxema 40
3asoocvra Iloninwena
. . 2 eran - Cxema 5
Xapakrepuctuka TE/] MexHoI0215 MexHoI0215 .
. Ilepcnexmuena mexnonozis
y TEXHOJIOTIYHOMY 3allOBHEHHS 3aJIMBKH CEpelOBHILA
. , 3aJIMBKU cepeloBHIa 0e3
CepeI0BUILII B’3KUMU B popmy 3 .
. pO3AUIEHHS 11 JIonaTKaMu
¢bparmeHTaMu PO3IIEHHSAM 11
BpYUYHY JIOTIATKaMH
XKopcrkicts j, H/m 458 821 1297
YBK f, I'n 469-312 125-473 895
Jlorapudmivunuit
JIEKPEMEHT 3TaCaHHs 0,14 0,035 0,03
KOJIMBaHb, G
YMOBH KOHTAKTyBaHHS ITopymeHus .
[TopyiIeHHsI KOHTaKTy KoHTakT He pylHYy€eTbCS
CepeOBUINA 3 AETAJLIIO KOHTaKTy

[Ipy 3aBOACHKOMY BapiaHTI MIJATOTOBKA CEpeNoBUIIA 3AIMCHIOETbCA HOTO
HarpiBaHHsAM JI0 IUIACTUYHOTO CTaHy 1 TOAajbIle 3alOBHEHHS (parMeHTaMu
MDKJIOITATKOBOTO KaHamy Bpy4dHY. CTpyKTypa TEXHOJOTIYHOTO CEPEJIOBHINA MPU TaKOMY
croco01 MIATOTOBKM Ma€ HECYIUIBHOCTI Ta CXWIbHA J0 PYWHYBAaHHS TPHU MPUKIAJICHHI
[UKJIIYHOTO HaBaHTaxkeHHs (puc. 12a). 3MiHa cnocoOy miarotoBku cepemoBuina AT
«MOTOP CIY» n03BOJMIO MiJABUIIUTH JKOPCTKICTh MpYykHOi cuctemu aetam, UBK i
3HU3UTHU SIBUIIE TOTIPIICHHS CYIIJILHOCTI KOHTaKTy mpu o0poo1 (tadu. 2). [lokpamiena
TEXHOJIOT1sI TIATOTOBKH TOJIATA€ B PO3IUIABICHHI CEPENOBUINA JO PIAKOTO CTaHy 3
HACTYITHOO HOTO 3JIMBKOIO B MIXKJIOTIATKOBUH MPOCTIP, IO CHPHSIE yTBOPEHHIO MOHOIITHOT
HEPO3PUBHOI CTPYKTYPH B MaTepialli cepeAoBHIIa Micis mpolecy oro teepaiHHsa. OmaHak
MpyU 1bOMY, aHAJOTIYHO, SK 1 B 3aBOJACBHKIM TEXHOJIOTIi, Marepial cepefoBuilia OyB
posniienuit nonatkamu Morokosteca I'T/] (puc. 126). Tomy 1110 TEXHOJIOTIYHE CEPEIOBHILE
AT «MOTOP CIY» mae HU3BKY aaresiro A0 MaTepiany JIONATKH, SBHILE MOPYIICHHS
KOHTAKTY HE BJIaJI0CS BUKIIOYUTH.
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Dpazmenmu cepedosuiy,

....

or >

Hecyyinonocmi

a)

Mononimne cepedosuuje

\CbopMa 0115 3a1UBKU
6)

£ Mornonimne cepedosuye

Cxema 3amOBHEHHS
MDKJIOIIATKOBOTO ~ TPOCTOPY  TEXHOJOTIYHUM
Cepe/IOBUILEM: a - 3allOBHEHHS IUIACTUYHHUX
¢dparmMeHTiB  BpydHy; O -  3allOBHEHHS
B’SI3KOTEKYYHM cepellioBUIlleM B (opMmy; B -
TEXHOJIOTIS 3aJlUBKHM 3 PO3IMIMPEHHSIM MEXI
3aIOBHEHHS

Pucynox 12 -

Al by
Texnonoziune Cxema 4 Texnonoziune Cxema 5
\_cepedosuue cepedosuue
m A = ' b
o © : | © ©
© @ ||
IT ALEX
Pucynox 13 -  Cxema 3amoBHEHHS
MIDKJIOIIATKOBOTO KaHaity 3a KJIACUYHOIO
TexHomoriero (cxema 4) 1 po3poOJIEHOIO

TEXHOJIOTIEI0 3aIMBKH (cxema 5)

3anpornoHOoBaHa  TEXHOJOTIS — Tif-
TOTOBKM Ta pO3MilIeHHsI cepenouma AT
«MOTOP CIY» (TexHOJOTris 3aJIUBKH)
JI03BOJISIE BUKITIOUUTH MOPYIIECHHS
CYIIJILHOCTI KOHTAKTY CepEeIOBHINA 1 IeTal
(muB. puc 11). CyTh maHOI TEXHOJOTIi
MOJISITA€ B PO3MIIIEHHI TEXHOJIOTIYHOTO
cepenoBHUIa 3 301IBIICHUMH MEXaMU HOTO
3allOBHEHHSI LIOJ0 Ta0apuUTHUX PO3MIpIB
netam. Y IIbOMY BHUIAJKy BECh MaTepial
TEXHOJIOTIYHOTO  CEPEIOBUINA  YTBOPIOE
€IVMHUN TIANIpHUN KapKac, SKHH OTOYye
Bce MoHokojieco I'T/[ (puc. 12B). Takuii
MIIX17 3MIHIOE TMPUHIMUI POOOTH TEXHO-
JIOTIYHOTO CEpPEJIOBHINA Yy TMOPIBHSHHI 31
cxemoro 4 (puc. 13), ne cepenoBuiie
BUKOPUCTOBYETHCSI B AKOCT1 JeMII(Dyrouoi
npokiagkd. 3a cxemor S (puc. 13)
TEXHOJIOTIYHE  CEPEJIOBUIIE  YKOPCTKO
(biKCye KOXKHY JIONATKy 3 YCIX CTOPIH [0
TOrO MOMEHTY, JOKM BOHa He Oyle
00pobIieHa. TexHonoris 3QJIUBKU
CepeloBHUILA AT «MOTOP CIY»
arpoOoBaHa TMPU MOJICTIOBAHHI BCHOTO
UKy 00pOOKM MOHOKOJIECA 3 BUKOPUCTAH-
HSAM cTpaTerii (Qpe3epyBaHHS JIONATOK
«ojaHa 3a onHOIOY». [lokazaHo MoOMIMIIEHHS
BIOpOCTIMKOCTI mporiecy ¢dpe3epyBaHHS 1
SKOCT1 00p00JIEHOT MOBEPXH1 B MOPIBHSAHHI
3 3aBOJICBKMM BapilaHTOM BUKOPUCTaHHS
TEXHOJIOTTYHOTO CEPEJIOBHUIIA 1 CTPATETIEIO
00poOKH JIOMAaTOK «4epe3 OJHY». BcTaHOB-
JICHO 3HIKEHHSI PO3Maxy aBTOKOJMBaHb B
30H1 ipodimoBanHs Ry 10 5 pasis (puc. 14),
BIIXWJICHHS. (POPMH 334aHOTO NPOUIIO J10
5,5 paziB, BIAXWJICHHS B1J] MPSIMOJIIHIHHOCTI
B IJIOIIMHI 10 6,5 pa3iB, MaKCUMAJIbHOTO
BIJIXWJICHHSI JieTalll pU pi3aHH1 10 4 pa3iB,
a TakoX 30UIbIIEHHS  €(EeKTUBHOCTI
00pobku Ha 60% mnpu MaIUxX YacToTax
00epTaHHS IIITHHICIS.

VY mocToMy po3aisii HaBeJACHO PE3yNbTaTH MPAKTHYHOTO 3aCTOCYBaHHS TEXHOJOTI]
3amuBku cepefosuiia AT «MOTOP CIY», sika mominmrye MOKa3HUKH TOYHOCTI 1 SIKOCTI
00po0JIeHOT MOBEPXHI B MOPIBHSAHHI 13 3aBOJICHKOIO TEXHOJIOTIEID 1 PEKOMEHAINi 1010
BIIPOBAKEHHS PO3POOJICHOT TEXHOJIOTIi y BUPOOHHUIITBO.
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Pucynok 14 — Po3mipHa TouHICTh 00p00IIeHOT TOBEPXHI 1 MTapaMeTpH aBTOKOJIMBAHD i1 4ac
(dbpe3epyBaHHs IPH Pi3HUX TeXHOJOTIAX po3MinieHHs cepenoBuiia AT «MOTOP CIU»

Pucynok 15 - OOpo0ka nepiioro piBHs
nepa Jonarku MoHokoneca [T/ mpum
3allOBHEHHI ~ MDKJIONATKOBOTO  KaHAy  3a
MEPCHEKTUBHOIO TEXHOJIOTIEO

[Ticnst mpoBeneHHS AOCIIIKEHb Ha €KC-
MEePUMEHTAIBLHOMY CTEHJIl 3alpONOHOBaHA
TEXHOJIOT1s Oyya arnpoboBaHa y BUPOOHUYHUX
ymoBax AT «MOTOP CIY» npu dpesepyBan-
H1 Mepa JIONATKU KoJieca BEHTUJISITOpa MepIio-
ro crynenst ABokoHTypHoro ['T/] Al-222-25.
Jlnst mpoBeieHHs AOCTIPKEHHST OIMH CEKTOP
MOHOKOJIeca OyB 3alIOBHEHU 32 TEXHOJIOTIEI0
3QJIMBKY CEPEIOBUILIA, a IHIIHH - 32 TpaauIlii-
HOIO TEXHOJIOTI€I0 3allOBHEHHSI BPY4YHY, SKa
3actocoByeThcst HA «MOTOP CIY» (puc. 15).

BukopucTanHs TEXHOOTI1 3aJIUBKHU Ce-
peIoBHUIIIA TPHU3BEIO 0 3HAYHOTO TMOJIM-
IIEHHS SIKOCT1 00po06sieHo01 moBepxHi. OO6P0oO-

Ka BeJacs Ha MaKCUMaJIbHOMY BHJIBOTI JIOMIATKH, 1€ 11 )KOPCTKICTh HaliMEHIIa. 30BHIMIHIN
BUTJIsI 00po6IeHoT moBepxHi (puc. 16a) cBiquuTh Mpo pizanHsa O6e3 BiOpaiiii. O6pobieHa
MTOBEPXHSI, OTpHMaHa nicnst ¢ppe3epyBaHHsI 3 BUKOPUCTAHHSM 3aBOJICHKOI TEXHOJIOT1I, Ma€e

a) 0)
Pucynok 16 — 3oBHimHINA BUIIsa 00po6-
JIeHOT TOBEpXHI NpH BUKOPUCTAHHI: a —  Mepc-
NEKTUBHOI TEXHOJOIii 3aJMBKH TEXHOJOTIYHOTO

cepenoBuIna; 6 — 3aBOJCHKOI TEXHOJIOTIT

XBUJISICTUN XapakTep, IO MIATBEPIKYE
HPUCYTHICTH BiOparii (puc. 160).
PesynbraTu BUnpoOyBaHb CB1IYaTh
PO TIEPCTICKTUBHICTh BUKOPUCTAHHSI TEX-
Hoylorii  3amuBku  cepepoBuina AT
«MOTOP CIY» i ppesepyBanHs Jiona-
Tok MoHOKoJIic I'T/I. Peanizartiist 3anporo-
HOBAHOI TEXHOJOr1l IO3BOJUTH 3011b-
MIUTH €(EeKTUBHICTH OOPOOKH Ha MiBYMC-
TOBUX ONEPAIisAX IUIIXOM KOPUTYBaHHS
peXUMIB pi3aHHS 1 cTpaTerii ¢pesepy-
BaHHSA, a TaAKOXX IIOJIIIIUTH SIKICTH 1
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PO3MIpHY TOYHICTH OOpOOJICHOT MOBEPXHI HA YUCTOBUX OIEPAIlIAX MUISIXOM ITiIBUIICHHS
B1OpOCTIHKOCTI TIporiecy dpe3epyBaHHsa. OMHAK HA NUISIXY BOIPOBAHKEHHS OYJI0 BUPIIICHO
P/ 3aB/IaHb: BUTOTOBJICHHS CIIeLIaIbHOT KOHCTPYKINT piXkKydoro iHCTpyMeHTY (puc. 170) 31
301JIBIIICHOI0 JOBKHHOIO CIICIiaIbHUX 3YOI1B JIJIsI BUIAJICHHS HAJUIMINKIB MaTepiaidy cepe-
JIOBHINA, SIKI TIEPEIIKOKAIOTh IMPOXO-
JDKEHHIO IHCTPYMEHTY 3a 3a/I1aHOI0 TPA€K-
TOpI€I0 PYyXY, a TaKOX MPOCKTYBaHHS
dopm mis 3anuBku MoHOKoiwic I'T/I, ski
3a0e3neyaTh BUKOHAHHS JIaHOI omeparii
mo3a pob0Y0I0 30HOI0 BepcTara 1 CKOpo-
YeHHsI MiArOTOBYOTO Yacy. 3A1MCHEHHS
TAKOTO KOMIUIEKCY 3aXOJliB JTO3BOJISIE 3a-
0e3meunTy BUCOKY €(heKTHUBHICTH BIIPOBa-
a) 0) JKEHHS pO3pO0JICHOT TEXHOJIOT 1.
Pucynok 17 - Koncrpyxkuist ppesu: a — tpa- Bapro 3a3HaumTH, 10 PO3poOIIcHA

nuIiiHa KiHoeBa (pesa; O - KiHmeBa ¢pesa 3i .
. TCXHOJIOI'1A 34aTHa JIMIIEC  YaCTKOBO
CHeIiaIbHUMU 3y0amMu, TMPU3HAYCHUMH JUTsI BHJA-

JICHHA HaI[J'H/I.I_H.KiB T.eXHOJ'IOFi‘IHOl"O CCpCaOBHUIIIA 3Me.HIHHTH BC?II/ILII/IH'y KOJIMBaHb N€Tall
npu 00poOIIi 1 € TUTBKH OJJHUM 3 Ba)KJIMBUX MOMEHTIB IIPH BHUPIIICHH]I MUTaHb OTPUMaHHS

BHUCOKOI AKkoCTi 1 TexHosoriunocti Bupoouunrea TEJ[ I'T/I. KommiekcHe pimeHHs qaHO1
npo0sieMy BUMAarae neperisily 1 aHaii3y BChbOIO0 TEXHOJIOTTUHOTO MPOLIECY BUTOTOBIICHHS
KOYKHOT JIeTajl 3 ypaXyBaHHSIM Cy4acHUX IIJXOJIB BU3HAUEHHS Oe3BIOpaliiiHuX PEXUMIB
pi3aHHS 1 3HAXOKEHHS CMadilbHUX WeUOKICHUX 0lana3oHnie 0OpooOKuU.

Cneuianvni 3you
0151 GUOAICHHA

MexXHON02IYH020
cepedosuuia

Poooua wvacmuna
¢pe3u

BUCHOBKUA

VY nuceprauiiiHid poOOTI BHPIMIEHO HAYKOBO-NIPAKTUYHY 3aJayy BHU3HAUCHHS
OCHOBHHX 3aKOHOMIPHOCTEH BILTUBY CHEIlaIbHUX CEPEOBUII HA 3MiHY BiacTuBocte [1C
TEJl nus migBuieHHsT BIOPOCTIMKOCTI, TOYHOCTI 1 SKOCTI 0OOpOOKH, a TaKoXX po3podieHa
TEXHOJIOT1sl €(pEKTUBHOTO 3aCTOCYBAHHS CEPEIOBHUII] Y BUPOOHUIITBI.

1. Po3po6eHo cTeH 1 17151 eKCIEPUMEHTAIBHOTO OCTIHKEHHS MEXaHIYHUX KOJIMBaHb
o b®O, sikuii 103BOJIsIE BU3HAYATH 3aKOH pyXY (KOJMBAaHHS ) TOHKOCTIHHOI IeTall i J1€10
BCIX BHJIIB CHJI, 1110 BUHUKAIOTH MPH KIHIIEBOMY (Dpe3epyBaHHi. 3alpOIOHOBAHO METOIUKY
MOCHIJUKEHHSI KOJMBaHb TOHKOCTIHHOI netami mo b®O, sgxa 103BOJsI€ MOBHICTIO
XapaKTepHU3yBaTH MOBEAIHKY TOHKOCTIHHOI JAE€Tall il Yac KIHLEBOTo (pe3epyBaHHS.

2. Po3pobneHO mpHCTpii  «MDKJIOMATKOBUH  OCEPENOK», SKHUH  JO3BOJISIE
JOCJIIKYBATH BIUIMB CIICI[IaIbHUX TEXHOJOTIYHUX CEPEIOBMIN HA CTAaTHYHI 1 JUHAMIYHI
xapaktepuctuku [IC ToHKOCTIHHOT pgetam. JlaHWil TpUCTpPId CTaB OCHOBOKO IS
MPOBEJICHHSI TIOPIBHSHHS P13HUX TEXHOJIOTTYHUX CEPEIOBHII 1 X BIUIMBY Ha IiJABUIICHHS
B1IOpOCTIMKOCTI mpouecy Gppe3epyBaHHs 1 IKOCTI 00poOJIEHOT MOBEPXHI.

3. KoHCTpyKTHBHO pO3p0o0sIeH] MPUCTPiil 711 BUMIPIOBAHHS BEJIMUYMHU BUATICHOTO
npunycky 1 ymoB dopmyBaHHsS Tpodimo oOpoOiaeHoi MOBEpXHI Ta MPUCTPIN s
J1arHOCTUKY KOJIMBaHb MU (hpe3epyBaHHI TOHKOCTIHHUX JIeTaIeH. 3a paXyHOK 3aCTOCYBaH-
HS [IUX TPUCTPOIB EKCIIEPUMEHTAIIPHO BU3HAYEHO BILTUB YMOB Pi3aHHS HA TPOTYKTUBHICTD,
TOYHICTh Ta SAKICTH OOpOOKHM Ta JOCIIKEHO SIBUIIE MOPYIICHHS LITICHOCTI KOHTAKTY
CepeIoBHILA 3 AETALIIO.
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4. ExciepuMEHTaJIbHO BHU3HAYEHO, 1[0 3aCTOCYBAHHS CIEHIaTbHUX TEXHOJIOTTYHUX
cepenoBuil Ha po3risiHyTii [IC aetani B 3ajeXHOCTI BiJl MaTepially CEpPeOBHIIA CIPUSIE
H1BUIIEHHIO )KopcTKocTi (Big 1,6 10 3,6 pasiB), migsumendio YUBK (Bix 1,8 no 3,4 pasn) i
JoTapu(pMIYHOTO JeKpeMeHTa 3racaHHs KojuBaHb (Binm 2 g0 10 pasiB). Taka 3miHa
CTATUYHUX 1 JMHAMIYHUX XapaKTEPHUCTHUK 3a0e3MeUye MiIBUIIICHHS BIOPOCTIMKOCTI MpoIecy
00poOKM, a came: 3HM)KEHHS aBTOKOJMBaHb (1o 1,8 1 OuIbIe pasiB IpH 3yCTPIUHOMY
(dbpe3epyBaHHi 1 10 5 pa3iB MPH MOMYTHOMY), 3HIDKCHHS ITapaMeTpa BIIXUJICHHS JeTajl Ipu
pizanni (Bix 10% g0 2 pa3iB) i MOBHOTO TaciHHS BUIBHUX 3racalouuX KOJMBAaHb MiJ 4ac
xojocroro xoay. OtTpumaHe TMONIMIIEHHS YMOB OOpOOKH TO3BOJIUJIO 3MEHIIUTU
BigxuieHHs: (opmu 3amaHoro mnpodimo (B 1,5 1 Oumpime pasiB), BIAXWUICHHS Bif
MPSAMOITIHIMHOCTI B TwiontuHi (B 1,5 1 Outbie pasiB), MABUIIUTH €()EKTHBHICTE 0OpOOKH
(Bix 10% Ha BUCOKMX MIBHAKOCTSX 1 710 3 pa3iB HAa HU3bKKX ), a TAKOXK MOIMIIIATHA TTApaMeTP
IOPCTKOCTI Ra 10 1BOX 1 OiJibliIe pa3iB y AOCTIIKYBAaHOMY IIBUIKICHOMY Jiala3oHi.

5. 3 psaay pO3MNIAHYTUX TEXHOJOTIYHUX CEpPEOBUII MOKJIUBO IPOMOHYBATH 0
3actrocyBaHHa Marepian «IBuenko I[Iporpecy, sike HaMOUIBII BAANO MIAXOIUTH A
JOCIITHOTO BUPOOHUIITBA. B X011 MpoBeACHHS TOCIIIKEHHS OYB BUSBJICHUN HEJOJIK, SIKHM
HE JI03BOJISIE PO3KPUTH Bech MOTeHIan 3actocyBanHs cepenoBui] AT «MOTOP CIY» 1
Rigidax - e mopyIeHHs CyIiIbHOCTI KOHTAKTy CEPEIOBHINA 3 ICTAILIIO.

6. BuzHaueHHs sSBUIIA MOPYIICHHS I1JIICHOCTI KOHTAKTy MaTepiaiay TE€XHOJIOTTYHOTO
CEpEelIOBHUIIA 3 TIOBEPXHEIO JIETAJUIIO, @ TAKOXX BUKOPUCTAHHS 3HAHb, OTPUMAHUX ITiJl 4ac
MIPOBEICHHS TOPIBHSAHHSA TEXHOJOTIYHUX CEPENOBHUIN, SKi BUKOPHCTOBYIOTHCS Ha
MIAIPUEMCTBAX YKpaiHM Ta 3apyOnKiKs, AaId MOXJIMBICTh 30UIBIIUTH €()EKTUBHICTH
Bukopuctanna cepenosumia AT «MOTOP CIY» 3a 7onmoMororo po3poOKu nepcneKTUBHOL

3a BCIX JAOCHIPKYBAHMX THapaMmeTpax MNpoQuUI0 TMOBEPXHI, SKOCTI, PO3MIPHOI
TOYHOCTI, PIBHIO BiOpamiid, mo BHHHMKAIOTh B [IC TOHKOCTIHHOi JeTaini, BHUSABIEHO
MEPCIEKTUBHICTh  3aCTOCYBaHHS  PO3pOOJIEHOT TEXHOJOTIi 3aJuBKH  CEpeOBUIIIA,
3actocoByBaHoi AT «MOTOP CIY» nns dinimuoro gpesepysanns monokomic I'T. [Tpu
I[bOMY BCTAHOBJICHO TaKl BIIMIHHOCTI BiJ] 3aBOJICBKOi TEXHOJOTIi: 3HIKEHHS PO3Maxy
aBTOKOJIMBaHb B 30HI ITpoditoBaHHs Ry 10 5 pasis, BiaxuiaeHHsS GopMu 3a1aHOT0 podinro
70 5,5 pa3, BIAXUJICHHS BiJ MPSMOJIHIHHOCTI B TUIOHIMHI 0 6,5 pa3 Ta MakCUMaJIbHOTO
BIIXWJICHHS JICTAJIl MPH pi3aHHI 10 4 pasiB.

7. Po3po6iieHo criemiaibHy KOHCTPYKITIIO THCTPYMEHTY Juisl (hpe3epyBaHHs JIeTajei,
IO 3HAXOJATHCA B TEXHOJOTIYHHUX CEpPEAOBHINAX, KA TO3BOJIAE BUIAIATA HAIIUIIKU
TEXHOJIOTIYHOTO CEPEAOBHINA 1 CIPUATH O€3MEPEIIKOJHOMY MPOXOHKEHHIO IHCTPYMEHTY
3a 3aJ1aHOI0 TPAEKTOPIEIO PYXY.

8. Ampob0ariist po3po0eHOT HOBOI TEXHOJIOTII 3aMBKUA TIPH (Ppe3epyBaHHI Koyeca
BeHTWIATOpa lcT. ABUryHa Al - 222 nokasasia MO3UTHBHI PE3yJIbTATH i1 BUKOPUCTAHHS 1
Jaia MOXJIMBICTh BU3HAYUTH IIUISIXH BIPOBAKCHHS Y BUPOOHHIITBO.

CIIUCOK ONYBJIIKOBAHUX MPALb 3A TEMOIO JJUCEPTAIIII

1. T'epmamieB A.M. O xapakTepUCTHKE KECTKOCTH JJI TOHKOCTEHHOM JE€Talu TUIIa
amemienHord mmactuHey / KO.H. Buykos, B.A. Jloromuno, B.A. Kpumrains,



17

A.N. I'epmares// Bucoki TexHonorii B MammmHOOy 1yBaHHi: 30.HayK.1paiib. — Xapkis : HTY
«XI1II», 2012. - C.211-217.

3006y6auem 3anponoHOBAHO GUKOPUCMOBYBAMU NOHAMMSA «MOHKOCMIHHAY» OJIA
oemaret Muny «3amucHeHux niacmumy.

2. T'epmame A.W. Bausnue neMndupyronmx cpel Ha CHIDKEHHE BHOparuit
ynpyroi cucrembl ToHKocTeHHoW getanu/ FO.H. BuykoB, A.M. T'epmaines,
B.A. JloromunoB, 3.B.Konmpatiok, II.A. Kamopkun // CywacHi TexXHOJOTIi B
MaIMHOOyyBaHH1: 30.HayK.mpatb. —XapkiB | HTY «XIIIl», 2013, Bum. 8. — C. 85-100.

3006y8auem excnepumMeHmanibHO OOCHIONCEHO GNAUE 0eMNDYIOUUX cepedosuly HA
3MIHY cmamuyHux ma ounamivnux xapaxmepucmuk 11C TE]].

3. TepmameB A.W. BnusiHue npuMeHeHHs BSI3KOYNPYTUX IeMI(UPYIONIUX Cpel Ha
3¢ (HEeKTUBHOCTh M KAa4eCTBO KOHIIEBOTO (pe3epoBaHusi TOHKOCTEHHBIX aeraneit / FO.H.
Buykos, A.W. I'epmames, 2.B. Konapatiok, B.®. Mosrosoii, K.b. banymok. // Bicuuk
IBUTYHOOYTyBaHHA. — 3anopixoks : AO «Motop Ciuy, 2014. — Nel. C. — 82-90.

3006y8auem npogedeHo NOPIBHANbHI OO0CNIONCEHHS 0eMN@YIoUUx cepeoosuly i
B8CMAHOBIEHO IX 8NIUE HA SKICMb 00pobIeHol nosepxhi npu gpezepysanni TE/].

4. T'epmameB A.U. TlpumeHeHHME MOAYISIMU CKOPOCTH TJABHOTO JIBUXKCHUS
(bpe3epHOro CTaHKa JUIsl TallleHUs pereHepaTUBHBIX aBTOKOJeOaHWil npu (pesepoBaHUU
ToHKOCTeHHBIX petanedt / FO.H. Baykos, B.B. Haranpummmnu, A.M. I'epmaries,
M.B.Kyuyrypos, C.1.dsnas // Bichuk HTYY KIII cepii Mamunooynysanus. — K. : HTYY
«KTIII», 2014, — Ne3(72). — C. 12-17.

3000y8auem  eKCHEpUMEHMANbHO  008E0EHO  MOJNCIUBICIMbL  NPUSHIYEeHHS
asmoxoausanv npu @pezepysanni TEJ] winaxom 3acmocyeanus mooyaayii weuokocmi
00epmanHs WNUHOEJIL.

5. TI'epmameB A.M. OcoOEHHOCTM peanu3aldd BO3MOXHOCTEH yIpaBJICHUS
npuBojamMu ctaHkoBHa 0aze croiiku UITY SIEMENS / M.B. Kyuyrypos, A.W. I'epmaines,
C.U. dsana, A.B. ITupoxxok // Bucoki TexHosorii B MamuHoOyyBaHHi. —XapkiB : HTY
«XTIIIy», 2015. - Bumyck 1 (25). — C. 80 — 88.

3006ysauem po32enaHymo MONCAUBOCE MOOYAAYIL WBUOKOCE 20J08HO20 PYXY
NPOCPAMHUM ULTISIXOM.

6. I'epmameB A.M. Meroauka omnpeneneHus yCIOBUNW  KOHTAKTHUPOBAHMUS
WHCTPYMEHTA ¢ TOHKOCTEHHOM JIeTaJIbI0 TIpU ee KoHIeBoM ¢pe3epoBannu / FO.H. BHykoB,
AN. T'epmames, C.1. dsaas, E.b. Ko3nosa // Pezanue u ”HCTpYMEHT B TEXHOJOTHYECKUX
cucteMax: MexayHap. Hayd.-TexH. c0. — XapbkoB : HTY «XIIN», 2015. — Bem. 85. — C.
48 — 55.

30006ysauem po3pobaeno mMemoouxy oyiHku ymoe konmaxkmyeanus ¢pesu i TE/], a
MAKoNC 3HAXOOMNCEHHS napamempie npu pi3aHui, SKI XApaKmepusyoms npoyecu
G opmoymeopents 00pobIeHOT NOBEPXHI.

7. T'epmameB A.M. Pa3paboTka METONMKM OLEHKH YpPOBHS aBTOKOJIEOAHMIA
TOHKOCTEHHOM JeTanu mpu ee KoHIeBoM (ppesepoBannu / FO.H.Buykos, A.U. ['epmarnes,
C.U. Oans, E.B. Kosznosa, I1.A. Kamopkus // CyyacHi TeXHOJIOTIT B MaIIMHOOY/IyBaHHI. —
XapkiB : HTY «XIIl», 2015. — Bum. 10. C. 3-13.

3000y6auem po3podreHo Memoouky KilbKicHoi oyinku aemoxonusamns TEJ/] npu

ppe3zepysarHi.
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8. T'epmameB A.1.OnpobGoBaHue yCOBEPIICHCTBOBAHHOW TEXHOJIOTHUHU TOATOTOBKH
¥ HaHeCeHMsl eMIupyomei cpeapl Ha MoHokosieca I 'T/] nmpu koHIeBoM (pesepoBanum/
FO.H. Buykos, A.W. T'epmames, 2.B. Konapatiok, B.®. Mo3srosoii, K.b. banymok //
Bictauk auryno0yayBanus. — 3anopixxs : AO «Motop Ciuy, 2015. —Nel. — C. 128-130.

3006ysauem  nposedeHo  6unpoOY8amHs  HOB0I  MEXHONO2Ii  3acmOCY8AHHSA
mexHo102I4H020 cepedosuwia 8 ymosax eupoornuymea AT « MOTOP CI9»

9. TI'epmameB A.l. MopenoBaHHS Ta €KCIIEPUMEHTAIBHUNA CIHOCIO J1arHOCTHUKHU
KOJIMBaHb Tpu (pe3epyBaHHI TOHKOCTIHHUX neraneit / JI.I. Aumimoros, FO.M. BHykos,
A.L. T'epmames // [Ipouecu MexaHiuHoi oOpoOku B MamimHOOynyBaHHi. — Kutomup : Bua-
Bo JKJITY, 2015. — Bum. 15. — C. 3-14.

30006ysauem npogedena anpobayis OUHAMIYHOI MOOeNni 30Y0XCceHHsT KONUBAHb
UWLTIAXOM NOPIGHAHHS eKCNEPUMEHMATbHUX MA PO3PAXYHKOBUX OAHUX.

10. T'epmamer A.W. Bnusaue ycrmoBuii KOHIEBOTO (MHUITHOTO (ppe3epoBaHUs Ha
napameTpsl kosiebanuit Tonkoctennoi neranu / C.U. sas, E.b. Ko3nosa, A.W. ['epmarues,
A.A. Cepatok // HoBi marepianu 1 TEXHOJOTIi B METadyprii Ta MamMHOOYTyBaHHI. —
Zanopiaoks : 3HTY, 2015. — Nel. — C.46-53.

3006y6auem nokazaHo 0coOIUBOCMI 3YCMPIUHO20 MA NONYMHO20 (Dpe3epy8anHs.
TE]].

11. TepmameB A.U. OcobenHocT (HOpMHUPOBAHUS IIEPOXOBATOCTU 0O0pabOTaHHOU
MOBEPXHOCTU TIPU KOHIIEBOM IIMJIMHIPUYECKOM (Hpe3epOBAaHUU TOHKOCTCHHBIX JeTalieil/
Co6opuuk pador CHTK YuuBepcurera mammuoctpoenuss MAMU. — M. :MAMU, 2013. —
Ne63 — C. 287-296.

30006ysauem sucsimieno wo napamemp wopcmkocmi Ra oowuiei nosepxui moodice
Mamu pi3HOMAHIMHI 3HAYEHHSL ) 3AIEeHCHOCI 810 6A30801 008HCUHU

12. TepmameB A.M. Bmussane COTC Ha cHWXEHUE BUOpammii Mpu 00paboTKe
TOHKOCTeHHBIX Jetaier / O.111. Jxemunos, AWM. I'epmarres // Technologia | Automatyzacja
Montazu. — Warsaw, Poland : SIGMA-NOT Sp. z 0.0., 2014. — Ne4. — C. 38-41.

3006ysauem ekcnepumeHmanbHO 008€0eHO MONCTUBICMb 3MEHULEHHSL CUNU BIOMUCKY
npu gpeszepysanni I[1C TE/] 3a donomoezor 3acmocysanns y sikocmi COTC kacmopogoeo
macua.

13. T'epmameB A.W. Biusitnue cBOWCTB yNpyroi CUCTEMbl TOHKOCTEHHOM JeTalu Ha
3¢ (PEeKTUBHOCTh M KayecTBO 00paboTKM mpu KoHileBoM (pesepoBanuu / FO.H. BHykoB,
A.N. T'epmamieB, C.1. Hansa // Bectauk MI'TY «Crankun». — M. : MI'TY «Crankuny,
2014. - Ne 3(30). - C.45-53.

3000ysauem sussneHo 6naue cmamuyHux ma ounamiunux xapaxmepucmux 11C TE/]
Ha AKicmb 00poO.aeHOT N08epXHi ma eeKxmuHicms 3 oMY NPUNYCKY.

14. T'epmamieB A.MI. MeTononorusi 3KCHEPUMEHTAIBLHOIO HCCIEI0BaHUS 3aKOHA
NBIDKEHUST (BUOpaIuil) TOHKOCTEHHOM JAeTaiu Npu KoHieBoMm ¢peszepoanuu / FO.H.
Buayxkos, A.W. T'epmameB, C.U. Hansa, E.b. Ko3nosa, A.E. 3yb6apeB // Becthuk MI'TY
«Crankun». — M. : MI'TY «Crankuny, 2015. — Ne3 (34). C. 15-23.

3006ysauem  po3pobIeHO  MemoOoN02il0  eKCNEePUMEHMAIbHO20 — O0CTIOHNCEHHS
sibpayiu npu gpezepysanni TEJ].

15. Tlat. 88682 Ykpaina, MIIK (2006) F16F15/00. Crioci6 BuOopy B’SI3KOMPYKHUX
nemrdyrounx cepeoBuIll npu GpesepyBanHi sonarok MoHokouic I'T/] / I'epmares A. 1.,
JloromiroB B. O., Kongpatiok E. B., Mo3rosuii B. ®@., Kosznosa O. b.; 3adBHUK Ta BIIaCHUK
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naTeHTy 3amopi3bKUil HaI[lOHAIbHUM TeXHIYHUM yHiBepcuTeT. — u 201312748 3asBm.
01.11.2013; omy6:. 25.03.2014, bron. Ne 6.

3006ys8auem po3pobeno cnocid 00CnioKHCeH s | BUOOPY CheYialbHUX MEeXHOI02TYHUX
cepeoosuly, sIKi 3acmocogyomscs 011 ppezepysanus ronamox monokonic I'T/].

16. ITat. 88683 VYkpaina, MIIK (2006) F16F15/00; GO1M7/02, Crenn s
JTOCIIDKEHHS B SI3KONPY)KHHUX JEMIIQYIOUMX CEPEAOBHIN, MPU3HAYCHUX IS (PIHIIITHOTO
dbpezepyBanns sonarok MoHokomic I'T/I / I'epmamieB A.l., Jloromino B.O., Konapariok
E.B., Mosrosuii B.®. KosznoBa O.b.; 3adBHHK Ta BIaCHUK MAaTEHTy 3amopi3bKuil
HAI[IOHANFHUN TexHIYHUU yHiBepcuTeT. — U 201312754 3assn. 01.11.2013; omy6u.
25.03.2014, Brom. Ne 6.

3006ysauem po3pobreno cmeno O0ns OOCHNIONCEHHS CHeYianlbHUX MeXHOI02TUHUX
cepedosuly, sIKi 3acmocogyomucs 0isi ppezepysants ronamox morokonic I'T/]

17. ITar. 94382 VYxkpaina, MIIK (2006) GO1H 11/00 GO1M 7/02, Crenm s
JIarHOCTUKHM KOJIMBaHb TOHKOCTIHHOI JIeTalll TUITY JIONATOK MOHOKOJIEca ra30TypOiHHOTO
neuryna (I'TJI) npu kinmeBomy ¢pesepyBanni / I'epmame A.l; Jlorominos B.O.;
AnninoroB /[.1.; 3adBHMK Ta BJIACHUK IMATEHTY 3aropi3bKUil HalllOHAJbHUN TEXHIYHUN
yHiBepcuteT. — U 201405982 3asBn. 10.11.2014; ony6:1. 02.06.2014, bron. Ne 21.

3006ysauem po3pobreno cmenod 0aa OdiacHocmuku Koaugawv TEJ] winsgxom
NPUKNAOAHHS YUKTIYHO20 HABAHMANCEHHS.

18. ITat. 94974 Vkpaima, MIIK (2006) GO01H11/00; G01M7/02, Crennm mis
JOCIIKEHHS! KOJMBaHb IMPHU KIHIIEBOMY UWJIIHAPUYHOMY (Ppe3epyBaHHI TOHKOCTIHHHMX
eneMenTiB Aetaneit / Jlorominos B. O., 'epmames A. 1., {aas C.1., Ko3ziosa O.b.; 3assBHHK
Ta BIIACHUK MATEHTY 3amopi3bKuil HAIllOHATBHUM TeXHIYHUHN yHiBepcuTeT. — U 201405981
3asBi. 02.06.2014; omy6m. 10.12.2014, bron. Ne 23.

30006ysauem pospobreno cmenO O 00CHiOxceHHs Koaueanv TEJ[ npu itiozco
KIHYe8oMYy ¢hpe3epy8anHi.

19. ITat. 103031 Vkpaina, MIIK (2006) GO1H11/00; GO1M7/02 Crenp ais OLiHKH
KOJIMBAJILHOTO TPOILIECY JAeTali Hpu HuiaiHapuuHoMy (pesepyBanni / Baykos 0. M.,
I'epmamieB A. 1., Kyuyrypos M.B., dsans C. 1., Koznosa O. b.; 3asBHHK Ta BJIaCHUK MTAaTEHTY
3anopi3bKuil HalllOHATBFHUN TexHIYHUN yHIBepcuteT. — U 201506355 3asaBn. 26.06.2015;
omy01. 25.11.2015, bron. Ne 22.

3006ysauem po3pobreno cmenO 015 OyiHKu Koaugaivno2o npoyecy TEJ] winsixom
aHanizy ymMos KOHMAKMYBAHHs IHCMPYMeEHmM) 3 0emaJio.

20.3asBka wa Ilatent u201511270 Vxkpaima, Cnoci0 BH3HA4Y€HHS YMOB
(bpe3epyBaHHs BUBHAYECHHAM JOBXHHH (DAKTUYHOT'O KOHTAKTY IHCTPYMEHTA 31 3pa3KOM MpHU
KiHIleBoMY (pe3epyBanHi ToHKOCTiHHHMX netaneii /| Buykos HO.M., JlorominoB B. O.,
I'epmamieB A. 1., daas C.1., Kosnosa O.b., HepnoBosn H.M.; 3a9BHUK Ta BIaCHUK MATEHTY
3anopi3pKuid HalllOHAJTLHUN TEXHIYHUN yHIBepcUTET. — 3as1Bi. 16.11.2015.

3006ysauem po3pobaeno cnocib ananizy ymMos @hpe3epy8aHHAM BUSHAYEHHAM
008IAHCUHU PAKMUYUHO20 KOHMAaKmY i Koaueanivroco pyxy TE/]

21. 3asBka Ha Ilatent u201511268 VYxkpaina, Croci6 aHamizy KOJIMBaHb NpPH
KiHIIeBOMY (pe3epyBaHHI TOHKOCTiHHUX netaneir /| Buykos 0. M., Jlorominos B.O.,
I'epmameB A. 1., Jsns C.I., Ko3nosa O.b.; 3asBHUK Ta BIACHUK MATEHTY 3amopi3bKHi
HaIllOHATBHUIN TEXHIYHUN yHIBEPCUTET. — 3asiBia. 16.11.2015.
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30006y6auem po3pobreno kpumepii, AKi 30amMHi OXapaKmepusyeamu KOAUGALbHUU PYX
TE]] nio uac obpooxu ¢peszepysansam.

22. I'epmamieB A.Ml. Mertogosnorust onpeiesieHusl CTaTUYeCKUX M JUHAMHYECKUX
XapaKTepUCTHK  YNPYrol CHUCTEMBbl TOHKOCTeHHOM  neranmu/ AWM. T'epmaines,
B.A. Jloromunos, FO.H. BuykoB // TuxaeHnb Hayku: T€3u JOMOB1IeH HAYKOBO-TTPAKTUYHOL
koH(pepentii, 9-13 kBitHg 2012 p., M. 3anopixoks. — 3anopixoks : SHTY, 2012. — C.26-27

3006ysauem  po3pobreHo  MemoOooNo2il0  eKCHEPUMEHMAIbHO20 — BUHAYEHHS
CMamuyHux ma OUHAMIYHUX XAPAKMEPUCMUK HNPYHCHOI cucmemu MOHKOCMIHHO20
elemMenmy oemaii.

23. T'epmameB AWM.  VYcTpoiicTBO 111  UCCIENOBaHMUS  XapaKTEPUCTHUK
nemnupymmx cpex npu (ppesepoBaHUM TOHKOCTEHHBIX neraineit/ A.W. ['epmames,
IO.H. Bnykos, B.A. JloromuHos/ MamuHoOyayBaHHS YKpaiHH OYMMa MOJIOJMX:
IPOTPECUBHI 17ei — Hayka — BUPOOHHUIITBO. Te3u mgonoBigeir XII Bceykpainchkoi
MOJIOIKHOT HAYKOBO-TEXHIYHOI KOH(epeHuii npucssyenoi nam’sti [1.P. Poxina, 22-25
x0BTHA 2012 p., M. KuiB. Cekmis 1. — K. : HTYY «KIll», 2012. — C.42-43.

3000y8auem po3pobNIEeHO NPUCMOCYBAHHA — «MINCIONAMKOBULL 0CePeooKy  Oisl
0ocniodicenHs hpesepysanus MOHKOCMIHHUX elleMeHmie oemasiell, SKi 3HAXO0OAMbCS Y
demnghyrouux cepedosuax.

24. T'epmamie AWM. BnusHue nemMndupyroomux cpel Ha CHIDKEHHE BUOpAIHii
ynpyroi cuctembl ToHKOocTeHHOUM netamu / AWM. T'epmames, B.A. Jloromunos//
MexayHapoaHbIle MOJIOJIEKHBIE HAydYHO — TexHu4eckue uteHus uMm. A.d. Moxaiickoro:
Te3UCHI OKIaa0B, 21-23 mas 2013r., r. Anymra. — 3anopoxbe : AO «Motop Cuuy, 2013.
—C. 143-145.

3000y8auem excnepumeHmanbHo OO0CHIONCEHO BNIUE 0eMNPYIOUUX cepedosuly HA
sminy xapaxmepucmux [IC TE/] ona niosuwenus tio2o 8ioOpocmiiukocmi.

25. T'epmameB A.MI. O xapakTepuCTHKax KECTKOCTH U JeMI(UPOBAHHUS B
TEXHOJIOTHYECKNX CHCTEMaX, B KOTOPBIX MPUMEHSIOT cpeabl sl hpe3epoBaHUs JOMATOK
MoHokojiec I'T[[ / AWM. I'epmames // IlporpecuBHbIE TEXHOJOTUM KU3HEHHOTO ITUKIIA
ABUAIIMOHHBIX JBUTATCICH W DHEPreTUYECKUX YCTAHOBOK. TE3WUCHI JOKIAAOB X
MexayHaponHOW HaydHO-TeXHUYeCKor KoH., 23-28 centsops 2013r., r. Amymra. —
3anopoxbe : AO «Motop Cuuy, 2013. — C 54-56.

3000y6auem  3anpoONOHOBAHO  BUKOPUCMOBY8AMU  NOHAMM 8 SA3KONPYHCHUX
demnghyrouux cepedosuiy 0Jisi CNeyiaibHUX MexXHON02TYHUX Mamepianis, sIKi 3aCmoco8yiomb
0151 3aNOBHEHHS MIJCIONAMKOBUX KAHANI8 011 (hpe3epyBanHsi T0NaAmox.

26. 'epmamies  A.Ml. BrnusHue neMndupyromux TOKPHITUA Ha W3MEHEHHE
CTaTUYECKUX U JUHAMUYCCKUX XapPaKTCPUCTUK YIPYTOW CUCTEMbl TOHKOCTEHHOM aerau/
A.N. TepmamieB // MammHoOyayBaHHS YKpaiHM ounma Mojioaux: Te3u nomnoBinei XII
BceykpaiHchbkoi MOJIOIIKHOT HAYKOBO-TE€XHIYHOI KOHpepeHii, 30 xoBTHS — 1 nucronaaa
2013 p., M. Kpemenuyk. — 2013. — C. 85-87.

3006y8auem ekcnepumMeHmanbHO 6CMAHOBIEHO MONCIUBICIb HAHECEeHHs. NOKPUMMIB
Ha nonamku I'T/] Ona 36inbuienHa n02apu@miuHo20 OekpemeHmy 3a2acaHHs BiNbHUX
KOIUBAHD.

27.T'epmameB A. 1. JlochimkeHHs necTpykiili aeMrdyrounx CepemoBHIl, sKi
3aCTOCOBYIOThCA it (iHimHOTO (pesepyBanus moHokosec I'TI / A. 1. T'epmamer //
[IporpecuBHi TexHOJOTIT B MamMHOOYAyBaHHI: 30ipHMK HaykoBux mpais 111
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Bceykpaincpkoi HaykoBO-TeXxHIUHOI KOH(epeHiii, 2-6 moTtoro 2015p., M. JIpBiB — JIbBIB :
BupaBuuireo JIpBiBChKOI momitexHiku, 2015. — C. 32.

3006y8auem 8UABIEHO MONHCTUBICIG NOPYUIEHHS CYYLTLbHOCI KOHMAKNY Mamepiany
Odemnghyronoco cepedosuuia ma oopoo.08anoi demaili.

28. I'epmameB A.M. OcoOeHHOCTH UCCIEeNOBaHUS U BbIOOpa JeMI(UPYIONINX CPEN
s puaumHoro ¢pesepoBanuss Jyonatrok MoHokoiic I'TJ / AWM. T'epmames //
Teopernyeckrue W MNPUKIAIHBIE NPOOJEMBbl CO3/1aHUSI ABHAIIMOHHBIX JBUTATENEH U
DHEPTETUYECKUX YCTAHOBOK: TE3UCHI JOKIAT0B. MeKayHapoIHAs HAYYHO — TEXHHUYECKas
koH(epenuus, 16-17 oxtsadps 2014 r., r.3anopoxse, — 3anopoxse : AO «Motop Cuuy,
2014. - C. 121-124.

3000y6auem 6uznaueno, wjo y npoyeci ¢hpesepy8aHHs JONAMOK MOHOKONIC 3
3aCMOCY8aHHAM — OeMN@YOYUX cepedosuly Xapakmepucmuku O0emani 3MiHIIOMbCA
BNPOO0BIHC 8CbO2O YUKTY 00podKU Monokoneca I'T/].

29. I'epmame A.W. IlpuMeHeHue cut-rpaMM JJIsi MCCJICIOBAaHHUS BHOpAIMil MpU
(dbpezepoBanun ToHKoCcTeHHBIX nertanerd / AWM. I'epmames, C.M. Hans, E.b. Ko3snoga,
FO.H. BuykoB // Teoperuueckue W NPUKIAJHBIE MPOOJIEMBI CO3/IaHUSI ABHAIIMOHHBIX
JIBUTATENIEH U SHEPTETUYECKUX YCTAaHOBOK: TE3UCHI TOKIAA0B. MexkayHapoiHas Hay4yHO —
TexHudeckas koHdpepenuus, 16-17 oxradps 2014 r., r.3amopoxse. — 3anopoxbe : AO
«Motop Cuuy, 2014. — C. 74-76.

3006ysauem  3anpoOnOHOBAHO  BUKOPUCMAHHA — OUIAHKU — KOJIUBAILHO20 — PYXY
MOHKOCMIHHOI 0emaini MidC pi3aHHAM 080X CYCIOHIX 3Y0i6 015 OYIHKU 8IOPAYIIHUX NPpOYeCis
nio uac oopooxu.

30. I'epmamieB A.U. Onienka 3(pheKTHBHOCTH M Ka4eCTBa 00pabOTKH TOHKOCTEHHBIX
neranei npu koHueBom (pesepoBanuu/ FO.H. Baykos, A.W. I'epmainies, I1.A. Kamopkus,
E.b. KosznoBa // IndopMariiiHi TEXHOJOT1i B OCBITI, Hayll Ta BUpoOHULTBI. — Opecca :
Hayxka i1 Texnika, 2014. — Ne2(7). — C. 97 — 108.

3006ysauem susHaueHo, wo AKiCmsb 00poOIeHOI NoGepXHi ma eghekmusHicms 3 UOMY
npunycky npu @pezepyeanni [1C TE]] 3anexcums 8i0 wsuokocmi 06epmarts WNUHOes.

31. 'epmameB AWM. Metoauka wuccineaoBaHusi KoyieOaHUU TpH  (Ppe3epOoBaHUU
TOHKOCTeHHBIX Aetanei/ A.W. 'epmarnes // MammHoOytyBanHs Y KpaiHu 04rMa MOJIOUX
MpPOTpecuBHI 171e1 — Hayka — BUpoOHMIITBO: Te3u nomoBinedt XIV Bceykpaincbkoi
MOJIOJIIKHOT HAyKOBO-TeXHIYHOT KoH(pepenitii, 27-31 xoBTtHs 2014 p., M. Cymu. — Cymu !
CymZ1V, 2014. — C. 28-29.

30006y8auem po3pobieHO MemoOuKy OOCHIOHNCEHHs KOIUBAHbL Npu Qpe3epysanHi
moHKocminHux oemaneu no 10 napamempam 6a306020 ppazmenmy ocyunocpamu.

32. T'epmameB A.l. Metoamka W yCTpOWCTBO A OIEHKH A(PGEKTUBHOCTH H
TOYHOCTH OOpabOTKM TOHKOCTEHHBIX JIeTaJiel TpU KOHIIEBOM (pe3epoBaHun /
I0.H. BuykoB, A.U. I'epmamieB // CoBpeMeHHBIE MPOOJIEMbl MAITUHOBEICHUS: TE3UCHI
nokaanoB X MexayHap. Hayd.- TeXH. KoH(. (Hayd. uyteHus, nocssil. [1. O. Cyxomy), 23—
24 oxts60ps 2014 r., r. l'omens. — l'omens : ITTY uwm. I1. O. Cyxoro, 2014. — C. 32-33

30006y6auem po3pobaeHo npucmpiil 015 8UHAYeHHsA 00 €My 3Pi3aH020 NPUNYCKY NPU
(pe3epysanHi MOHKOCMIHHUX OemaJell.

33. I'epmamieB AWM. YcTpoWCTBO i UCCIEAOBAHUS YCIOBUN KOHTAKTHPOBAHUS
WHCTPYMEHTA C JETAIBIO MPH MUJIUHIPUIECKOM (Ppe3epoBaHUM TOHKOCTEHHBIX JeTayiei /
A.N. T'epmames, C.U. Hdans, E.b. Koznora, FO0.H. Baykos// «UHxenepust moBepxHOCTH U
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pEeHOBaMA W3AEIMW». Te3uChl nokiana XV MexayHapooHOW Hay4YHO-TEXHUYECKOU
koHpepeniuuu , 01-05 utons 2015 r., 1. 3aToka. — K. : ATM VYkpauns, 2015. — C. 45-47.

3006y8auem po3pobieHo cucmemy KOHMPOIIO YMO8 KOHMAKMYBAHHA pe3u 3
00poOII0BAHOI0 Oemalllio.

34. 'epmameB  A.l., Meronun npurHideHHs BiOpamid npu ¢pe3epyBaHHI
toukocTiHHUX aAetanet / s C.U., I'epmame A.U., Koznora E.b. // JIBanaaustuii
MDKHApOIHUN CHUMIIO31yM YKPaiHCBKUX 1H)KEHEpPIB-MeXaHiKiB y JIbBOBi: Te€3u JOMOBICH,
28-29 tpasus 2015 p., m. JIbBiB. — JIsBiB: KIHITAPTI JITA, 2015. — C. 83-84.

3000ysauem 3anponoHOBAHO KOMNIEKCHUU NIOXIO0 NPUCHIYEHHS KOAUBAHL NpPU
@peszepysanni TE]], axuii exntouae eénaus na 3ouy pizannus ma I[1C TE/].

35. I'epmamieB A.M. MeTOaMKN 3KCIIEPUMEHTAIEHOTO U PAaCYETHOTO OIMpPEICICHHUS
YCIIOBUH KOJIeOATEIPHOTO JBWKCHHS TOHKOCTCHHOW JeTaneld mpu  ¢pe3epoBaHuu [
A.W. T'epmames // MamnnoOyayBaHHs Y KpaiHd 04MMa MOJIOJUX: POTPECHUBHI 111 — HayKa
— BUpPOOHUIITBO: Te3u nornoBiger XX BceeykpaiHChkoi MOJIOAIKHOT HAYKOBO-TEXHIYHOT
KoH(pepeHiii, xoBTHS, 4-7 nmuctonana 2015 p., M. Kuromup. — Kuromup : XKIATY. — 2015.
- C. 17-20.

3006y8auem 3anponoHOBAHO OUHAMIUHY MOOENb 30Y0HCEHHS KOAUBAHb OJisl AHANI3Y
BNIIUBY 3MIHU XAPAKMEPUCTUK 0emali Ha napamempu ii 8i6pocmitikocmi.

36. Giermaszew A. I. Influence of cooling liquids on vibration decreasing during thin-
walled elements treatment / E. S. Dzhemilov, A. I. Giermaszew // VIII Migdzynarodowa
Konferencja Naukowo-Techniczna «TECHNIKA | TECHNOLOGIA MONTAZU
MASZYN TTMM 2014», 27— 30 maja 2014r., Rzeszo6w — Berezka. — 2014. — P. 16.

3006ysauem nposederno nopisHsanHs enaugy piznux eudie COTC na npucHiueHnus
xkonusans [IC TE/].

AHOTAIII

I'epmameB AHTOH IropoBuu «lIlinBuneHHs1 IKOCTI KIHIEBOro (ppe3epyBaHHS
TOHKOCTIHHMX  €JIeMEHTIB  JeTajlel  HLLISIXOM  3aCTOCYBAHHSl  CHeliaJIbHHMX
TEXHOJIOTIYHMX cepeloBUIIY. - Ha mpaBax pykomnucy.

Huceptairiss Ha 3100yTTS HAYKOBOTO CTYyMNEHS KaHAWAAaTa TEXHIYHMX HAyK 3a
cnemianpHicTIO 05.02.08 - TexHonoris mamuHOOymyBaHHs. HaiioHanpHUN TEXHIYHUN
yHiBepcUTET «XapKiBCbKUHM MOMITEXHIYHUIN THCTUTYT», XapkiB, 2016.

HuceprariitHa po6oTa NpUCBAYCHA BUSIBIICHHIO OCHOBHUX 3aKOHOMIPHOCTEH BILJIUBY
CHenlajJbHUX TEXHOJOTIYHUX CEePeOBUII Ha 3MiHY BJIACTUBOCTEH MPYXKHOI CHUCTEMHU
TOHKOCTIHHOT JeTasll JUIsl MiABUIIEHHS ii BIOPOCTIMKOCTI Ta SIKOCTI OOpPOOKH, a TaKOX
PO3p00IIi TEXHOJIOTI €PEKTUBHOTO 3aCTOCYBAHHS CHEIIAIbHUX TEXHOJIOTTYHUX CEPEIOBHUIIL
y BUpOOHUUTBI 17151 ppe3epyBanHss MoHOKouic I'T/I.

Po3pobneno cucreMy KpUTEpiiB OI[IHIOBAaHHS YMOB KOJHMBAJIBHOTO PYyXy
TOHKOCTIHHOT JeTani 3a aecsaithMa mapamerpamu b®DO, ska KUIBKICHO TMOKa3y€e€ BUCOKY
e(eKTUBHICTh 3aCTOCYBaHHS CICIIATILHUX TEXHOJOTIYHUX CEPEIOBHI JJIsl 3HUKEHHS
BiOpaIiii TOHKOCTIHHOI JieTaii npu (ppe3epyBaHHI.

BcranoBneno mo eheKTUBHICTh BUAAJICHHS Tpumnycky mnpu ¢pesepyBanHi TE]]
ICTOTHO 3aJIC)KUTh HE TUIHKH B1Jl CTATUYHUX 1 JUHAMIYHUX BJIACTUBOCTEN MPYKHOT CUCTEMU
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JeTani, ane 1 BiJ MBHIKOCTI 00epTaHHS IHCTPYMEHTY 1 HAmpsIMKy mojadi (3yCcTpiuHe 4u
MOMYyTHE).
Crioci0 OIliHKM MOPYIIEHHS IIJIICHOCTI KOHTAKTY CEPEIOBHINA 3 JETAJLI0 10 3MIHU
YBK cucremu f., 103BOJMB pPO3POOMTH TEXHOJOTIFO €(PEKTUBHOIO 3aCTOCYBaHHS
CIeliaJIbHUX CEPEIOBUIN Ha BUPOOHUIITBI JyIs (hpe3epyBaHHs jJonaTok MoHokoutic I'T/I.
Kniouogi cnosa: cneniajibHe TEXHOJOTIYHE CEpPEAOBHUIINE, TEXHOJOTiSI 00pOoOKH,
KiHIIeBe Qpe3epyBanHs, MoHOKoseco I'T/I, sikicTh, po3MipHa TOYHICTb.

I'epmames AntoH  Hropesuu  «lloBbllleHHMe  KayecTBa  KOHLEBOIO
(pe3epoBanusi TOHKOCTEHHBIX JIEMEHTOB JIeTaJieil MyTeM NPUMeHEeHUsI CIleNUATbLHbIX
TEXHOJIOTHYECKHUX cpea». — Ha mpaBax pykomwucH.

JluccepTranusi Ha COMCKaHWUE HAYYHOW CTETICHW KaHIuJaTa TEXHUYECKHX HAyK 10
cneruansHoct 05.02.08 — Texnomorus mammHocTpoeHus. HarmoHanbHbI TEXHUYECKUIN
YHUBEPCUTET «XapPbKOBCKUM MOJUTEXHUYECKUN UHCTUTYT», XapbKoB, 2016.

HuccepTanrionHass paboTa MOCBSIIEHA BBISIBICHUIO OCHOBHBIX 3aKOHOMEPHOCTEH
BIIMSIHUS CIIEIIUATIBHBIX TEXHOJOTMUECKUX CPeJl Ha M3MEHEHUE CBOMCTB YIIPYroil CUCTEMBI
TOHKOCTEHHOM JeTalld JJisi MOBBIIMICHUS €€ BHOPOYCTOMYMBOCTH, TOYHOCTH U KadyecTBa
00paboTKH, a TaKke pa3paboTke TeXHOJIOTUH dPPEKTUBHOTO MPUMEHEHHS CHEIUaTbHBIX
cpel B Mpou3BOACTBE i (ppe3epoBanust moHokosec ['T/I.

Pa3zpaboTanHoe yCcTpOCTBO M METOJIMKA I U3MepeHus dPPEeKTUBHOCTH YIaTCHUS
MPUIyCKa, OMpEIETCHUS TOYHOCTH M KadecTBa OOpaOOTaHHOW IMOBEPXHOCTH TpHU
(bpe3epoBaHUN TOHKOCTEHHOW JETald TTO3BOJWIN YCTAaHOBUTH, 4YTO 3S()PEKTUBHOCTH
yAaJIeHHs TIpUIycKa mpy Gpe3epoBaHUN TOHKOCTEHHOM JIeTall CYIIECTBEHHO 3aBUCHUT HE
TOJIBKO OT CTATHYCCKUX M JTHHAMHYECKUX CBOMCTB YIPYrodl CHUCTEMBI NIE€Tajd, HO U OT
CKOPOCTH BpPAIICHUS MHCTPYMEHTA M HAIPABJICHH MOoaun (BCTpeuHoe min nomyTHoe). C
YBEJIMYCHUEM CKOPOCTH M3MEHSIOTCS YCIOBHS BO30Y)KICHHsI BHOpAIlU, YBEIMUNBACTCS
3¢ ()EeKTUBHOCTD yaneHus MPUIyCcKa, 0COOEHHO MPU BCTPEYHOM (Dpe3epoBaHUMU.

Pa3paboTanHblii croco0 OIIEHKKM HAapyIIEHUS CIUIONIHOCTA KOHTaKTa Cpeabl C
neraipio 1o u3menenuro YCK cucremsr f. MO3BOIUIT SKCIIEPUMEHTAILHO MMOKA3aTh, YTO
Ipyu TPUMEHEHUU CHCIHAIbHBIX TEXHOJOTUYECKUX CpeJl HaOMIoJaeTcsi SBJICHUE
HapyIIeHUs CIUIOIIHOCTH KOHTAaKTa MEXAy Cpelod u JeTajblo B IIpoIlecce ee
(dbpesepoBaHus, MPUBOAS K YMEHBIICHUIO YAaCTOTHBIX XapaKTEPUCTUK 00padaThIBAEMOTO
U3JIeNUS U yXYAIICHUIO €r0 BUOPOYCTOMYHUBOCTH.

Pazpaborana cucrema KpuTepreB OIICHUBAHUS YCIOBUM K0JIEOATEIIBHOTO JIBUXKCHUS
TOHKOCTEHHOM JieTayu 1o aecatu napamerpam bdO, koTopast KOMMYECTBEHHO MTOKA3bIBAET
BBICOKYIO 3((PEKTUBHOCTh TPUMEHEHHUS CIICIHAIBHBIX TEXHOJOTHUYECKUX Cpef s
CHW)KEHUS! BUOpALMil TOHKOCTEHHOM eTalu npu Ppe3epOBaHUH.

DKCIEepUMEHTAIBHO TTOKa3aHa CBs3b pa3Maxa aBTOKOJICOAHWH IeTalM BO BPEMS
00pabOTKM M TapaMeTpa IIEPOXOBATOCTH 00padoTaHHOM moBepxHOocTU Ra. IlomyueHHble
pEe3yNbTaThl CBUIIETEIBCTBYIOT O TOM, 4TO0 b®O sABISETCS TOCTOBEPHBIM HCTOYHHUKOM
nHpOpMaIUU O KoJeOaTeILHOM JBHKEHUHW TOHKOCTCHHOM JCTadu BO BpeMs (pe3epHOM
00paboTKHM, a Tak)Ke TO, YTO JIMIIb HE3HAYMTENbHAs IOJIsI OOIIero KojaeOaTeIbHOTO
mpoiiecca JETald SBISECTCS OMNMPEAeNsione B Bompocax (OpPMHUPOBAaHUS KadecTBa
oOpaboTaHHO# ToBepxHOCTH npu (pesepoBanuu TO/I.
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Pa3paborana HoBass TexHosoTHs A(OPEKTUBHOTO TPUMEHEHUS CIEIUATBHBIX
TEXHOJIOTMUECKUX Cpell Ha MPOU3BOJACTBE (TEXHOJOTHUS 3aJUBKU) Uil (pe3epoBaHUs
nonatok MoHokoJjiec ['TJ[. TexHonorus 3amuBKU ObLIa KCHBITAHA MPU MOJAEIUPOBAHUU
BCEro IUKJIa 00pabOTKH MOHOKOJECAa Ha 3KCIEpUMEHTAIbHOM cTeHAe. [1ookuTenbHbIi
7 (dexT, B CpaBHEHUU C 3aBOJICKUM BapUaHTOM MCIOJIb30BAHMS TEXHOJIOTUYECKON CpPEIbl,
OB MOJIy4eH MpPHU MOJICIUPOBAHMM OOpabOTKM BCEX JIOMATOK, Kpome mociuenuent. [lpu
UCIIBITAHUH JAHHOW TEXHOJIOTUU B TPOU3BOJICTBE OBLIIO TAK)KE YCTAHOBJIEHO CYIIIECTBEHHOE
MOBBIIICHHE BHOPOYCTOWYMBOCTU TIporiecca 0OOpabOTKM H KauecTBa 0OpaOOTaHHOMN
MOBEPXHOCTU. B CBs3u ¢ 3TUM pa3paboTaHbl PEKOMEHAAIIMH IO BHEIPEHUIO JTaHHOU
TEXHOJIOTHH B TEXHOJIOTHYECKUH Mporiecc m3rotoiaeHus: monokonec ['T/, dopma ms
3JIMBKM MOHOKOJIECa BHE pabouyeil 30HbI CTaHKAa M KOHCTPYKIIMSI MHCTPYMEHTA st
dbpe3epoBaHus neTaled, OKPYKCHHBIX TEXHOJOTHYECKHUMH CpEaaMH, ITO3BOJISIOIAS
YAQIATh W3JIUIIKA TEXHOJOTUYECKON Cpelbl, KOTOPhIE HAXOJATCS Ha IyTH IBIKEHUS
UHCTPYMEHTA.

Knrouesvle cnosa: cnenyalibHasi TEXHOJIOTHYECKAsi CPeJis, TEXHOJIOTUs 00paboTKH,
KOHIIeBOe (hpe3epoBaHue, MoHOKoseco I'T/l, kauecTBo, pa3MepHasi TOYHOCTb.

Anton I. Germashev “Increasing of quality of end milling by using special
technological materials”. — Manuscript

The thesis for the degree of candidate of technical sciences, specialty 05.02.08 —
machinebuilding technology. National Technical University «Kharkiv Polytechnic
Institute», Kharkiv, 2016.

The aim of the thesis is to identify the main regularities of influence of special
technological materials (filler materials) on changing characteristics of elastic system of
thin-walled detail and increasing of vibration stability, dimensional accuracy and reducing
of surface roughness . Also this work is devoted to development of technology of efficient
use of special technological materials in manufacture for producing blisks and impellers of
gas turbine engine (GTE).

The developed device and method for measuring of real volume of removed material,
dimensional accuracy and quality of surface finish in thin-walled milling made possible to
establish that the removal efficiency in thin-walled milling depends not only on static and
dynamic characteristics of elastic system of thin-walled detail, but it also depends on spindle
speed and feed direction (up and down milling).

In this thesis was developed system of evaluation criteria of the conditions of the
vibrational motion of thin-walled detail, which includes ten parameters on the base fragment
of oscillogram, which quantitatively shows the highly efficient of special technological
materials using for reducing vibrations of thin-walled detail during milling.

The technology for the efficient use of special technological materials in the
manufactory for milling blades of blisks and impellers of GTE is developed, as well as
recommendations on the implementation of this technology to the industry.

Keywords: special technological material, processing technology, end milling, blisks
GTE, quality, dimensional accuracy.
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