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BBEJAEHUE

Ha ceropHAmHuii 1eHp TMIPOLMIIMHAPSI, BBITYCKa€Mble NpeAanpusThsmMu bema-
pycu u crpad CHI', mo xauecTBy HM>KE €BPONEMCKOrO YPOBHS, UTO SIBJISIETCS OJTHOM U3
po0JieM MammHocTpoeHus.. THOCTpaHHbIe MPEANPUATHS OCBOWIM BBITYCK BBICOKAaye-
CTBEHHBIX KOMIUIEKTYIOIINX [T THIPOLMIMHAPOB U UMIIOPTUPYIOT UX HA PHIHKU CTPaH
CHI' u benapycu. Ota cuTyanus CTaBUT Hally pecnyOiNKy B UMIOPTHYIO 3aBHCH-
MOCTh OT 3apyO€XHBIX MOCTABIIMKOB, YTO MPOTHBOPEYUT SKOHOMUYECKOMY Pa3BH-
THIO M pean3alyy rocyaapCTBEHHOM MPOrpaMMbl UMIIOPTO3aMEILICHHUS.

VYBenuueHue pecypca padOThl THAPOUMIMHIPA CBSI3aHO C IMOBBINIEHUEM H3HO-
COCTOMKOCTHU Mapbl TPEHUS T'MiIb3a — MOPIIHEBOE KOJBLO 32 CYET YJyHIlIECHUS Kaye-
cTBa padoueill MOBEPXHOCTU TWIIb3bl. B HacTosee BpeMs mojaBisitoniee OOJbIITNH-
CTBO 3aBOJIOB M3rOTaBIIMBAIOT FMJIb3bl U3 HETEPMOOOPAOOTAHHBIX 3aTOTOBOK C IIEPO-
XOBaTOCThIO paboueil moBepxHocTu Ra = 0,16...0,32 mxM. Hekotopsie npeanpusitus,
Harpumep benA3, obecieunBaroT HIEpOXOBATOCTh paboyer MOBEPXHOCTH T'HIib3 Ra =
0,16 MKM, HCHONB3Yyd MHpPU 3TOM 3apyOeKHOE O0OpPYIOBAHME W BBINOJHSISA TEp-
MOYJIYUIIIEHUE Tepe]T OnepalusiMu MeXo0paboTKU ¢ 1eNblo-yJIydIieHus oopadbaThiBa-
€MOCTH M MEXAHMYECKHX CBOMCTB IMOBEPXHOCTH, OJHAKO, 3TO CBA3aHO C JOIOJHHU-
TEJIbHBIMHU 3HEpro3aTparaMu Ha oOpaboTKy. [lns pemeHus mpoOjaemMbl MOBBIMICHUS
KauecTBa pabouyeil MOBEPXHOCTH TMIiIb3bl ObLIT CO34aH CIOCOO 00padOTKU BHYTPEHHEM
MTOBEPXHOCTU 3arOTOBOK Ha OCHOBE/CyNep(OUHUINHON MHEBMOLIEHTPOOEKHONU oOpa-
ootk (I11O), obGecneunBaromuidi mepoxoBaTOCTh noBepxHocTH Ra < 0,1 MkM Ha
MTOBEPXHOCTU OTBEPCTUI HETEPMOOOPAOOTAHHBIX TUIIb3.

[ToaToMy naHHas paboTa MOCBSIIEHA U3YYEHHUIO U MCCIEIOBAaHUIO KUHEMATHU-
KW, TMHAMUKH, a3pOJMHAMUKHN U TEXHOJIOTMYECKUX BO3MOKHOCTEN CynepUHUILIHOMN
11O, pazpaboTke MOACIH yIPaBASHUS MPOLIECCOM, YTO MO3BOJIUIIO MOJIYYUTh BHICO-
KHE€ IKCIUTyaTallMOHHbIE XapaKTepUCTUKU paboyeil MOBEPXHOCTH T'HJIb3 THAPOIMIHH-
Ipa, MIPUOIM3NB UX M0 KAYECTBY K €BPONEHCKUM MPOU3BOIUTENSIM.

OBIIASA XAPAKTEPUCTUKA PABOTbI

Ces3b padoThbl ¢ KPYIHBIMH HAYYHBIMH NPOrpaMMaMM (IPOEKTaAMH) U
TemaMu. Tema 1uccepTaluy COOTBETCTBYET CJEAYIOIIUM MPUOPUTETHBIM HAMPABICHU-
aM (yHIaMEHTAIbHBIX W MPUKIAJAHBIX HAY4YHBIX HccnenaoBaHuid PecriyOnuku benapych
Ha 2006 — 2010 roasr (Ilepeuenn yTBepskaeH nocrtaHoBiaeHueM CoBera MunuctpoB Pec-
nyosmmku benapycb ot 17.05.2005 r. Ne 512):

- MaIIMHOBEJCHNUE; MEXaHHUKA, HAJIS)KHOCTh M O€30MacHOCTh MaIllMH U TeXHUYe-
CKUX CHUCTEM; TPEHHE W H3HOC B MalllMHAX; TEOPUSl MPOEKTUPOBAHUS, MEXAaTPOHHBIE
CHCTEMbI MAIIMH U MEXAHU3MOB;



- u3uKa, XUMHA UM MEXaHUKa MOBEPXHOCTH; MEXaHHUKA aJalTUBHBIX MaTepHaIOB
Y KOHCTPYKLIMH, YIIPaBJIICHUE CTPYKTYpPOM M CBOWCTBaMHM IIOBEPXHOCTH, B TOM YMCIIE
Ha HAHOCTPYKTYPHOM YPOBHE.

IIpoBeneHHbIE Hccaen0BaHus COOTBETCTBYIOT 1 ocynapcTBenHon [Iporpamme nm-
nopro3ameriennss Ha 2006 — 2010 rogs! (IloctanoBnenne Cosera MunuctpoB Peciry0-
muku benapyce ot 24.03.2006 1. Ne 402), 1iesibl0 KOTOPOM SBIISIETCSI CHUKEHUE 3aBUCH-
MOCTH PECITyOJIMKH OT UMIIOpPTa TOBApOB (PabOT, YCIYT) 3a CUET YAOBICTBOPEHHUS BHYT-
PEHHETO CIPOca BBICOKOKAYECTBEHHOM MPOAYKIMEN COOCTBEHHOTO Ipou3BoAcTBa. [Ipu
3TOM Hay4yHbIE Pa3paOdOTKU U JHUCCEPTALMOHHBIE UCCIEIOBAHUS OTHOCSITCS K OCHOBHBIM
HAIpaBJICHUSIM HUMIIOPTO3aMEIICHUS] B MAIIMHOCTPOSHUH (TIPOM3BOACTBO aBTOMOOWIIb-
HOM, KapbepHOH, JOPOKHON TEXHHMKH, aBTOOYCOB, KOMOAHOB, TPAKTOPOB, CEIbCKOXO-
3SIICTBEHHOM TEXHUKH).

[IpoBeneHHbIE UCCHAE0BAHUS M0 TEMATUKE AUCCEPTALMU COOTBETCTBYIOT PUOPH-
TETHBIM HAIIPABJICHUSM HAYYHO-TEXHUYECKOM JesTenbHOCTU B PecryOnuke benapych Ha
2006 — 2010 romer «PecypcocOeperatoniye H 3HEProdPPeKTUBHbIE TEXHOJIOTHH MTPOU3-
BOJICTBAa KOHKYPEHTOCTIOCOOHOM mpoaykimm» (Yka3 I[Ipesunenra Pecyomuku benapych
or 6.07.2005 1. Neo 315); OCHOBHBIM HAIPABIEHUSM TOCYIAPCTBEHHBIX HAy4YHO-
TEXHUYECKUX Mporpamm «MammmHoctpoerue» (Co3laHue U OCBOEHUE MPOU3BOJICTBA B
pecITyOIMKe HOBBIX MTOKOJICHU KOHKYPEHTOCTIOCOOHOM aBTOTPAKTOPHOM, CETbCKOXO35IH-
CTBEHHOM M CIIEIUAIbHOM TEXHUKU Ha 0a3€ HOBBIX U BHICOKUX TEXHOJIOTHiA) U « TexHom0-
r'Md U 000pyaoBaHue MarmmHocTpoeHusd» (Co3nanue, OCBOGHHE U BHEAPEHHE B MPOU3-
BOJICTBO B peCITyOJIMKE HOBBIX 00pa3lioOB KOHKYPEHTOCHOCOOHOIO CTaHOYHOTI'0, JIMTEHHO-
I'0, ONTUKO-3JIEKTPOHHOI'O U IPYTOro TEXHOJIOTMYECKOr0 000pYI0BaHMS U HOBBIX TEXHO-
JIOTUYECKUX TPOLIECCOB ISl OPraHU3aluil MAIIMHOCTPOEHUS] ¢ IPUMEHEHHUEM HOBBIX U
BBICOKUX TexHojoruii), corinacHo [TocranoBnenuss CoBera MunuctpoB PecryOmvku be-
napych oT 4.01.2006 r. Ne 5. [IpoBoauMBbIe UCCIIEIOBAHUS TAKIKE COOTBETCTBYIOT OCHOB-
HbIM nosioxkeHusiM Jlupektussl [Ipesuaenta Pecryomku benapyck ot 14.06.2007 1. Ne 3
«IKOHOMUS U OEPEXITMBOCTD — IIABHBIE (DAKTOPHI SKOHOMUYECKON OE30MaCHOCTH TOCy-
JapCTBaY.

Hayunble vecieaoBaHusl O TeME JUCCEpTalMy MPOBOAMINCH B COOTBETCTBUM C
wianom HUP benopyccko-Pocceniickoro ynusepcurera I'b - 0619 «Co3nanue uHTeENn-
JIEKTyalbHBIX CHCTEM C AKTUBHBIMU CBSI3SIMU JIJISl YIIPABJICHUsS] KAUECTBOM M3/EIIUN B
MalIMHOCTPOSHUU» Mo TeMe « COBEpIIEHCTBOBAHUE TEXHOJOTMU U MHCTPYMEHTOB
s cynepdunuirHo TTHO rune3 rugpommwuaaposy; I'b — 0613 «Yayumienue ka-
YeCTBA M3TOTOBJICHUS TWJIb3 THAPOLUMIMHAPOB U TUIOCKHX MOBEPXHOCTEH COCOOOM
[IHEBMOBHOPOIMHAMUYECKOW 00paboTKM», a Takxke mo goroBopy Ne XJ[-0232 ot
20.03.2002 r. «Co3nanue, pa3paboTka, UCCIEIOBaHUE U BHEAPEHUE MPOIecca U UHCTPY-
MEHTOB 1151 (puHMIIHON nTHeBMoBHOpouHaMudeckor (I1BZIO) BHyTpeHHEW LMIUHAPH-
YECKOM MOBEPXHOCTH TOHKOCTEHHOTO IMHApa nuamerpoM 100 mv» (PITYIT Morunes-



ckuii 3aBo1 «CTPOMMAIIINHA» — I'VBIIO «benopyccko-Poccuiickuii yHUBEpCH-
TET).

Hean u 3axaum uccaenoBanms. [lenvio pabomul SBIAETCS CO3JaHUE U pa3pa-
00TKa crmocoba 00pabOTKH MOBEPXHOCTEH OTBEPCTUI THIIh3 THAPOLMIMHIIPOB, 0obecIie-
YHMBAIOUIETO YIy4IIeHHEe KadyecTBa paboueil MOBEPXHOCTU CyNep(UHUIIHON MTHEBMO-
HEHTPOOEKHOI 00pabOTKOI.

JUis gocTikeHHs Lend B paboTe ObUTM MOCTAaBJIEHBI W PELIEHBI CIEAYIOLIUE
3a0auu:

- pa3pabotath crocod 00pabOTKH BHYTPEHHHUX MOBEPXHOCTEN BpaIlleHHs 3aroTo-
BOK U3 CTajiel 6e3 TepMooOpadOTKH, MTO3BOJISIOMINI YMEHBIIUTD IEPOXOBATOCTH 00pa-
6oTtarHO# ToBepxHOCTH 70 Ra < 0,1 MKM, 3a cueT MPUMEHECHHsI Ha OKOHYATEIHHOU
oneparnuu cynepdunuminoin [111O;

- paspabotaTh Mojenb npouecca cyneppunuminon IO, packpsiB ¢usnue-
CKYIO CYIIHOCTh MPOLECCa C MO3ULNUNA KUHEMATUYECKUX, JUHAMUYECKUX M a’pOjau-
HaMUYECKHUX XapaKTEPHUCTHK;

- pa3paboTaTbh METOAUKY YIPABIECHUS KAYECTBOM 00pabOTaHHON MOBEPXHOCTH
B niporiecce cyneppunumnoii [1110;

- MCCIIEIOBATh TEXHOJOTMYECKHE BO3MOKHOCTU cynepduauimnHon 11O BHYT-
PEHHHX [WIMHAPUIECKUX TOBEPXHOCTEMH;

- HCCIEeNOBaTh  AKCIUIyaTalMOHHBIE CBOMCTBA  IMOBEPXHOCTH  IOCIHE
cyneppunuinoi [110;

- BHEIPUTH PE3YJIbTaThl UCCIEAOBAHUI B IIPOU3BOJICTBO NpU 00pabOTKE MOBEPX-
HOCTEN OTBEPCTUM THJIb3 TUIPOLIMIIMHIPOB.

Obvexmom vccnenoBanuit sipnsiercs cynepdunuiHas [1O. Ilpeomem uccneno-
BaHUI — BHYTPEHHAS LWJIMHAPUYECKAsl MOBEPXHOCTh T'MJIb3 TUAPOLIMIMHIPOB. BBIOOD
00BEKTa M TMpeaMeTa HUCCIeA0BaHUs OOYCIIOBIIEH MPUOPUTETHBIMU HAINPAaBICHUSIMU
Hay4HbIX uccienoBanuii B Pecryonvke benapyce.

IoJ10:xeHusl, BLIHOCUMbIE HA 3Ty

1. Cnoco6 06paboTky BHYTPEHHUX IIMIIMHIAPUYECKUX TTOBEPXHOCTEH CTABHBIX
HETEpMOOOPAOOTaHHBIX 3arOTOBOK, COCTOSIINNA U3 ONEPALMA pa3MEpHOM JIE3BUHHOM
o0paboTtku, I weécTtkumu pabounmu 3meMenTamu U cyneppuuumnon 11O ma-
paMu, MOBEPXHOCTh KOTOPBIX UMEET IIepoxoBaTocTh Ra < 0,08 MKM, MO3BOJISIFOLIMI
MoJIy4aTh 1IepoXoBaTOCTh 00paboTaHHOM MoBepxHOCTH Ra < 0,1 MkMm.

2. ‘MaremaTtnueckass MojJenb (HOpMHUPOBaHUS MUKpopelbeda oOpaboTaHHOMN
noBepxHOCTHU B npoiecce cyneppunuinHon [1110O, ycTaHoBHUBIIasS 3aBUCUMOCTD 1E€H-
TpOOEKHOM CUITBI MHEPLIMM, PA3BUBAEMOI IIapaMH, OT adpOAMHAMUYECKUX MapaMeT-
POB MpolEecca: OTHOCUTEIBHOM CKOPOCTH U MJIOTHOCTH BO3AYIIHOTO MOTOKA, CKOPO-
CTH LIApPOB B UHCTPYMEHTE, BETMUMHBI MUJIETIEBOTO ceueHus 1 KordduimenTa 1060-
BOI'O COMPOTHUBIIEHHUS IIapa B JOKPUTHUYECKOM PEKUME UCTEUEHHS CHKATOTO BO3AyXa
MIPH MOMYTHOM BpPAILIEHUU 3arOTOBKU U IIAPOB B PEXKUME aBTOKOIEOAHUM.



3. Metoauka ympaBieHUs TPOIECCOM CynepPUHUIITHON 00pabOTKH, 3aKIIO-
YaroIIasics B OMPEACICHUU U MOCIEAYIONEM MOIYyYeHUH B Mpolecce cynephuHuII-
Hoit 11O HeoOx0auMOoii 4acTOTHI BpAIICHUS IAPOB B MHCTPYMEHTE TIPH Pa3IUIHBIX
KOHCTPYKTHMBHBIX ITapaMeTpax MHCTPYMEHTa U JuaMeTpax oO0pabaThiBaeMOro OTBEp-
CTHSI TUJIB3BI, TO3BOJISAIONIAS JIETKO HAXOAUTh HEOOXOIUMbIE PEKUMBI 00paOOTKH.

4. Pe3ynbTaThl UCCIEAOBAHUS BIUSAHUS PEXKUMOB Ipolecca CynepuHUITHON
[1IO u KOHCTPYKTHMBHBIX MapaMeTPOB MHCTPYMEHTA Ha IIEPOXOBATOCTH paboueit
MOBEPXHOCTU TUJIb3, TOJTyYEHHBIE TIOCTE 00pabOTKH, MMOKA3aBIlIKE, YTO HAUOOJIbIIEe
BJIMSIHAE HA LIEPOXOBATOCTh 00pabOTaHHON MOBEPXHOCTH OKAa3bIBAET JABJICHUE CHKa~
TOTO BO3AyXa, MOABOJAUMOE K HHCTPYMEHTY, U UCXOAHAs IIEPOXOBATOCTh NOBEPXHO-
CTH, KOTOpasi JOJKHA COCTaBIATh Ra,e, = 0,11...0,16 MxM.

5. Pe3ynbrathl McclieqoBaHMUs KadyecTBa 0OpabOTaHHOW MOBEPXHOCTH. OTBEP-
ctuil nocne cynepunuinoi 11O, noka3apuue yBennueue pecypca paboTsl mapsel
TPEHUS M HECYIIEeH CIOCOOHOCTH MOBEpXHOCTH mocie cynepduanmHo#u- 11110, 00y-
CJIOBJICHHBIE YMEHBIIEHUEM TaHI'€HCA yTrila HaKJIOHA KpuBoi AOOOTa K OCH, a TaKxKe
MOBBIIIEHUE M3HOCOCTOMKOCTU MOBEPXHOCTH W/ YMEHBIICHHUE. BDEMEHH MPUPAOOTKU
KOHTaKTUPYIOIIMX MOBEPXHOCTEN TPEHHUSA, B CPABHEHUM C~IOBEPXHOCTHIO, 00pado-
tanHou [I11/1, B cooTBeTcTBMU ¢ mapamerpamm ctangapta DIN4776.

JInunblii BRJIaA couckares. OmyO0iauKoBaHHBIE IO TeMe JuccepTaluu pado-
ThI BBIIIOJIHEHBI aBTOPOM JIMYHO U B ‘COABTOpCTBE. HaydHOMYy pyKOBOAMTEINO TMpHU-
HAJIE)KUT OCHOBHAS ujes paOoThl. (OCHOBHBIMU COAaBTOPAMU 110 OIyOJIMKOBAaHHBIM
pabotam sBisitoTcs mpodeccop, ATl Munakos, O.B. fAmyk. B onybinkoBaHHBIX pa-
00Tax aBTOpP OCYILIECTBIISI MOCTAHOBKY«3a/ia4, Y4aCTBOBAJl B TEOPETUYECKUM U IKC-
MEpUMEHTANIbHBIX UCCIEA0BaHUX. Takum 00pa3omM, aBTOP JIMYHO MPUHUMAIT y4acTHE
B MOJYYEHUU BCEX HAYYHBIX pe3yJbTATOB, NMPEACTABICHHBIX B JHccepTauuu. SBis-
SCh OTBETCTBEHHBIM HUCIIOJIHUTEIIEM, aBTOP y4acTBOBaJ B BbinojdHeHun HMP o teme
JTUCCEPTALIUH.

Anpodauus pe3yibTaToB Auccepranuu. OCHOBHBIE MOJIOKEHUS paOdOThl ObLIH
npeacTasiieHsl B benopyecko-PoccuiickoM yHuBepcuTeTe Ha peciyOIMKaHCKUX Hayd-
HO-TEXHMYECKHX KoHPepeHmsx «HoBble MaTepuanbl, 000pyAOBaHUE M TEXHOJIOTMH B
npoMbltieHHOCTHY (Morunes, 2004, 2006, 2008 r.r.), Ha MEXAYHAPOIHBIX HAYYHO-
TEXHUYECKUX KoH(pepeHMsIx «Matepualibl, 000pyJI0BaHUE U pecypcocOeperarome
texHosnorumy (Morunes, 2004, 2008, 2009 r.r.), «lIporpeccuBHble TEXHOJIOIHH, TEX-
HOJIOTMYECKHUE TIpoliecchl U obopynoBanue» (Morumes, 2003 1,), «[IporpeccuBHbie TEX-
HOJIOTMH, MAIlIMHBl ¥ MEXaHU3Mbl B MALIMHOCTPOeHUW» B KanuHUHIrpajckoM rocyaap-
CTBEHHOM TexHHU4YeckoM yHuBepcurete (2004, 2008 r.r.).

Ony0MKOBAHHOCTb Pe3yJbTATOB AuccepTannu. OCHOBHBIE PE3YIbTAThI
auccepTaly onyOauKoBaHbl B 18 HayyHbIX paboTax, B TOM YHCIE B 5 CTaThiX, 3 U3
KOTOPBIX BKJIIOUEHBbI B NepeueHb HayuHbiXx u3ganuii BAK Pecny6nuku benapycs, 8
Marepuaiax U Te3ucax JAOKJIaJI0B HAYYHBIX KOH(pEpeHInd, 3 maTeHTax Ha MOJIE3HYIO
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Mozenb, | marente Ha uzobperenune PecnyOnuku benapych u 1 matenTe Ha uzo0pe-
tenue Poccuiickon denepanun.

CTpykTypa M o0beM auccepranmu. /[uccepranus COCTOMT U3 BBEIACHUS,
oOLIel XapaKTepUCTHKU Pa0OTHI, IISITH TJIaB, 3aKI0YEHUS, CITUCKA UCII0JIb30BaHHBIX
HMCTOYHHMKOB M npuiioxkeHuil. [lomHeiii 00beM auccepranuu coctaBiseT 156 cTpa-
HUILl U3 HUX 59 pUCYHKOB, 11 Tabaul, COIMCOK MCMHOJBb30BAHHBIX HCTOYHUKOB B KO-
audectBe 125, Bkimrodast 18 aBTopckux pabot, u 8 mpuiioxeHui Ha 26 CTpaHHIIaXx.

OCHOBHOE COIEP KXAHUE PABOTHBI

Bo BBeneHuM U 001Ieli XapaKTepUCTHKe Pad0oThl 000CHOBAaHA AKTYaJIEHOCTh
TEMBbI TUCCEPTAIMOHHON pabOThI, OMPEEICHbI 1Ie)Ib U 3aJaul-UCCeI0BaHUs, H3JI10-
’KEHBI OCHOBHBIE TIOJIOKEHHUS TUCCEPTALIMN, BBIHOCUMBIE HA 3AIINTY.

IlepBas riaBa nocsuieHa 0030py U aHAIKU3Y JTUTEPATYPHBIX JAHHBIX 110 TEME
nuccepranuu. IlokazaHo, yTo camoe OOJBIIOE YMCJIQ OTKA30B .CHIIOBBIX THAPOIU-
JUHAPOB CBA3aHO C M3HOCOM YIUIOTHEHHMH B TOJBW)KHBIX COEAMHEHUSX, TAKMX KaK
MTOPILHEBOE KOJBIO — I'MiIb3a THAPOLMIIMHIPA.

bosbiioil BkJag B OmMCaHWE MPOLIECCA TPEHUS M M3HOCA METAJIONOJIUMED-
MEpHBIX Iap BHeCHU Oenopycckue u poccuiickue yuennie I'apkynos /[.H., IllnenbkoB
I'.IL., bensrii B.A., bormanosnu H.H./ Msiukua H.K.; [Tetpokoseny M.U., CBupune-
HOK A.W. u npyrue. JlaHHBIM BOIPOCOM 3aHUMAETCs IpyIla ydyeHbIXx B MHcTHTyTE
MEXaHHKH MeTaJuIonojJuMepHbIXx: cucteM uM. B. A. benmoro HAH b (r. ['omens).
AHanmu3 paboT 3TUX CHEUUAIUCTOB MOKA3AJ, YTO PEIICHHE MPOOJIEMBbI MOBBIIICHHS
HAJIC)KHOCTU Mapbl TPEHMs THIIb3a LWIMHIPA — MOPIIHEBOE KOJBLO BUINUTCS KakK 3a
CYET MCIOJIb30BAHMS KaYE€CTBEHHBIX. YIUIOTHUTENIBHBIX JJIEMEHTOB, TAK U KaYECTBEH-
HOIl 00pa0OTKM BHYTPEHHEH MOBEPXHOCTU CaMOMW TMIIb3bl JIO IIEPOXOBATOCTU Ra <
0,1 MKMm.

B macTtOsimiee BpeMsi B OTEYECTBEHHOM MAIIMHOCTPOCHHH B 3aBHCUMOCTH OT
TEXHOJIOTUH M3TOTaBIMBAIOT TWIb3bl C IIEPOXOBATOCTHIO BHYTPEHHEN IOBEPXHOCTH
or Ra=0,16 1o Ra=.0,32 MKMm.

AHanu3 cnoeo60B PUHUIIHON 00pabOTKM MOBEPXHOCTEN oTBEpCcTHi Tabmuua 1
MOKa3bIBAET, YTO JOCTHKEHHUE 1IepoxoBaTocTH Ra < 0,1 MKM compsieHo ¢ 00JIbLIOiMN
TPYJIOEMKOCTBIO M3TOTOBJICHUS THJIb3, MIAPKUPOBAHUEM HUX MOBEPXHOCTHU (CIOCOOBI
(¢uHUIIHON 00pabOTKM aOpa3uBHBIM MUHCTPYMEHTOM), YTO HEMPUEMIIEMO JJI MpaK-
TUKHW PEATBHO JIEMCTBYIOIIETO IPOU3BOJACTBA U SKCILTyaTallUH.

[ToaTOMy aKTyaJabHBIM SIBJIIETCS CO3JaHME HOBOTO croco0a oOpabOTKU BHYT-
PEHHUX MOBEPXHOCTEN BpAILIEHUS 3arOTOBOK U3 CTajei 6e3 TepMooOpabOTKH, BKIIIO-
yatouiero cynepdunauiinyto [11O, nmo3Bossionyo CHUXKaTh MIEPOXOBATOCTh YIPOU-
HEHHOW mnoBepxHocTH 10 Ra < 0,1 Mkm.



Tabmuma 1.1 — TpaauuuonHble CcMOCOOBI (PUHUIIHON OOPaOOTKM BHYTPEHHHUX

MUWJIMHIPHUYICCKUX HOBerHOCTeﬁ CTaJIbHBIX 3arOTOBOK

I'nyOouna
Hcxonnas | Lllepoxosa- | nedopmu- | Yiayqiaromu-
Cnoco0 IIEPOX0Ba- | TOCTh MOCJe | POBAHHOIO | €Csl IKCILIya- Obaactb
00padoTKu TocTh Ra, | 00padoTku | moBepx- | TAUMOHHBbIE NpuMeHeHust
MKM Ra, MkM HOCTHOT'O cBOMiCTBa
CJ1051, MKM
XOHUHIOBaHUE Jns otBeperuii
UepHoBoe 6,3-3,2 3,2-1,25 3_5 MACIOCMKOCTE d>30 mm
YucroBoe 32-1,25 1,25 -0,25 HEOrpaHUYEHHOM
ToHxkoe 1,25-0,25 | 0,25-0,04 JUTHHEI
= YBenuuuBaercs Tl oTnegi il
ZZin 0,32-0,08 | 0,16-0,02 | 3-5 HEOYIG i
£ 5 | Hosmuposanue | 0, , , , JUTWHOI 10
= CHOCOOHOCTH 160 %t
RS TIOBEPXHOCTH
k? E JloBogo4HO-
= : NPUTHPOYHAS Jlist oTBepeTHid
E E - o0padoTka 3_7 MacIoeMROCTL 20<d < 3U8O MM
= = pyOast 1,25-0,32 | 0,32-0,16 JUIMHOM 110
£ = |Yucrosas 0,32-0,16 | 0,16 —0,08 220 MM
© 8 | Tonkas 0,16 -0,08 | 0,04 -0,01
'S Cynep¢punn-
mHpoBanHe YBennuuBaercs
OGbIaHOE 1,25-0,63 | 0324008 | 7-10 Heey et -
Toukoe 0,63-032 | 0,16~ 0,04 criocodHOCTE
TByKpaTHOE 0,32-0,16 | 0,08~ 0,02 HOBEPXHOCTH
PackarbiBanue H3HOCOCTOM- Ilng gTzB ((; I;;:;HH
ponukamu wim | 6,3 —1,6 0,63 —.0,16 12000 — 5000 KOCTb, T —
= IapuKaMu TepPMETUIHOCTh
= JUTHHBI
= Jnst oTBepCTHit
S d=5-10 Mmm
é JUTHHOM
S |beszabpasuBnasn 1=25 mm;
S yaBTpa- d=10 - 25 mm
= 3ByKOBasl H3HOCOCTON- 1=50 mmM;
g dunummBasn 06- 6.3 0.1 30-300 KOCTh d=25 - 50 Mm
E padorTka 1=250 mwm;
= (BY®O) d=50-75mm
g =500 mm;
2, d > 400 mm
= 1=6000 Mmm
2
E{ ynl:g:;?\:gfuaﬂ Maca0eMKOCTb, I[H:i{ ng13 Se I;f ;HH
C HeHTpoGexHas 0,63 -0,32 0,16 20 - 200 I/I3H§§2§:0H- HeOrpAHMaEeHHOM
o0padoTka JUTAHBI




Bo BTOpOIi ri1aBe omucaHa CyUIHOCTb Crocoba 0O0pabOTKH BHYTPEHHHUX IO-
BEPXHOCTEH BpAIIEHHUs 3aTOTOBOK M3 CTallell 0e3 TepMo0OpabOTKH, U3JI0KEHBI TEOpe-
TUYECKUE MCCIE0BaHUsI KHHEMAaTUKU, JMHAMUKH U a3POAMHAMUKH CYTEpPUHHUIIIHOMN
[TO, mo3BonuBIIME pa3paboTaTh MOJEIb CMITHS MUKPOHEPOBHOCTEH W METOAMKY
YIPABJIECHUS IPOLECCOM.

BrniepBeie pazpaboTaHHBI HOBBIA CIIOCOO 00paOOTKM BHYTPEHHHUX IUJIMHIPH-
YECKUX MOBEPXHOCTEU CTaJIbHBIX HETEPMOOOPAOOTAHHBIX 3arOTOBOK, COCTOSIIIUN U3
oreparuii pasmepHoit ae3Buiinoil o0padotku, [I1]/] xéctkumu pabounmu >71emMeHTa-
mu U cynepunuinoi IO mapamu, TOBEpXHOCTh KOTOPBIX UMEET IIEPOXOBATOCTE
Ra < 0,08 MkM, O3BOJISIET MOMTyYaTh IIEPOXOBATOCTh 0OPAOOTAaHHON MOBEPXHOCTH
Ra < 0,1 MKM, 4TO IPEBOCXOAUT TPATULIMOHHYIO TEXHOJOTUIO HAKATHIBAHUS [1OBEPX-
HOCTHU KECTKUM JAeQopMHUpYIOMHM 3yeMeHTOM. Croco0 pekomeHayeTcs Al oOpa-
OOTKH 5KECTKUX U HEXKECTKHX 3ar0TOBOK.

Jns peanuzanuu crnoco6a, BrItodaroniero cynephunumnnywo HIO mpennoxe-
HBbI MOJICJILHBIN 00pa3el] 1 KOHCTPYKTUBHASI CX€Ma UHCTPYMEHTa (PUCYHOK 1).

_7\

Domé
D

I'= kopnyc; 2 — nuck; 3 — comna; 4 — raiika; 5 — map; 6 — 3aroroBka
Pucynox 1~ BHenmHmii BU1 MOIeJILHOTO 00pa3ua U KOHCTPYKTHBHAA cXeMa
HHCTPYMeHTa Ui cynepdunumnoi IO

KunemaTuka nBrkeHUsI paOOYMX SJIEMEHTOB B MHCTPYMEHTE Npu cymnepdu-
HumHoM HITO cymiecTBeHHO HE OTJMYAETCsl OT YK€ ONMCAHHOW paHee MpU yIpou-
usromiei IO B paborax akan., npod. Amepunsina [1.M. u npod. Munakosa A.Il.
OTimune 3akitodaeTcs B ToM, uyto npu cynepdunumiHoi [111O ucnons3yeTcs Hu3Kkoe
J@BJIEHUE CHKATOTO BO31yXa, MO3BOJISIIONIEE CHUKATH MUKPOHEPOBHOCTH ITOBEPXHO-
CTH TIPU ONTUMAIBHOM JTMHEHHON CKOPOCTH pabovmnX JIEMEHTOB M MX Macce.

[Ipennoxena pusnyeckas Moaenb GopMUPOBaHUS MUKpOpebeda oOpaboTaH-
HOI moBepxHOCTH B miporiecce cynepdunuimnoit [111O. Bnepsrie ycTaHOBIEHA 3aBU-
CUMOCTbH IIEHTPOOEKHOM cuibl nHepuuu (1), pa3BuBaeMoil miapaMu, OT a3pOIUHAMU-



YECKUX MapaMeTPOB MPOIECCA: OTHOCUTEIHHOW CKOPOCTH W TUIOTHOCTH BO3IYIITHOTO
MMOTOKA, CKOPOCTH MIAPOB B MHCTPYMEHTE, BETUYMHBI MHJICIEBOTO CEUYCHHS IIapa H
kod(ddurenTa JI0600BOr0 CONMPOTHURIICHHS MIapa B JOKPUTHUYCCKOM PEKUME UCTEUE-
HUS CKATOTO BO3IyXa MPH TMOIMYTHOM BPAIICHUH 3aTOTOBKH U IIAPOB B PEKUME aB-
TOKOJICOaHUI

_ sz(Vw — V3 )2 _ Cp(ve.n. — Vm + V3 )28
Y D,,..—d, 2
r7ie m — Macca Imapa, Kr;
f— K03(pPUIHEHT TPEeHUS CKOIbKEHUS;
V., — cKOpocTh mepeMelieHus 1mapa, M/c;
V', — ckopocTh 3aroToBKH B poecce 00paboTKH, M/c;
D, — IMamMeTp 00padaThIBAEMOT0 OTBEPCTHSI 3aTOTOBKH, M;
d,, — IMaMeTp 11apa B UHCTPYMEHTE, M;
C — k03¢ dunmeHt 1000BOro CONPOTUBICHUS 11apa;

F —malkz, (1)

p — IJIOTHOCTH BO3/lyXa B ITIOTOKE, BO3JICHCTBYIOLIEM Ha I11ap;
Ug.n. — CKOPOCTB BO3IYIIHOTO IIOTOKA, M/C;

S — BEJIMYMHA MHJIEICBOrO CCUCHHUS IHAPa; M*;

a; — aMIUINTY1a KOJIeOATEIbHOTO IBU/KEHUS 111apa;

k — xpyroBast yactoTta KojaeOaHHi 1apa.

PaccmoTpeHsl OCHOBHBIE A3POJMHAMHYECKUE XAPAKTEPUCTHUKU IIpoIEcca Cy-
neppunumHoi [111O: Texuuueckas paboTta BpalleHHs MIAPOB, CKOPOCTh UCTEUEHMS,
MacCOBBI U 00bEMHBIA pacxoi Bo3ayxa. VX aHanu3 mokasall, 4To cynep(UHHIIHAS
IIIIO mpownsBoaUTCA B AOKPUTHUECKOM PEKUME MCTEYEHUS CKATOrO BO3AYyXa, NpHU
ATOM ONTHUMAabHBIN HEepeHaa JaBjacHul cocrasisieTr [ =0,55. 310, cornacHo ucclie-
JOBaHUSIM B 00JACTH-Ta30IMHAMUKN U a3pOJIMHaMUKHU (AnbTiIynb, ['OpiauH U T.1.),
MO3BOJISIET MTPU. MEHBIIIEM PaCX0/ie 00ECIEUUTh MOJHBIN MEPEX0]] SHEPTUH TABICHUS
BO3/yXa B'KMHETHYECKYIO SHEPIHUIO CTPYH, B OTJIMYHE OT KPUTHUECKOTO PEXKMMA, TIIE
4acTh SHEPrUM O€3BO3BPATHO TEPSIETCS HA 00OpA30BaHUE 3aBUXPEHUN.

[IpoBeneHHBIS..CTPOOOCKONMMYECKUE HCCICOBAHUS TO3BOJIWIA ONPEIEIUTh
ONTHUMAJIbHYIO JIMHEWHYIO CKOPOCTh IIapoB B mpoltiecce cyneppunumnoit 11110, ko-
Topast coctaBmiia; Vy, = 11,172 M/c. D10 mo3BoiamIo pazpadoTaTh METOAMKY YIpaB-
JIEHUs1 KAYE€CTBOM Mpolecca cynepPUHUIIHON 00pabOTKH, CBA3BIBAIOLIYI0 CKOPOCTh
Y HarpaBJIeHHE BpaIIeHUs IIapOB U 3arOTOBKM C KOHCTPYKTHUBHBIMHU MapameTpamu
MHCTPYMEHTA U pexuMamMu npoiecca (2). MeTtoauka mo3BoJjsieT JErko HaX0UTh He-
o00xonumble pexxumbl cynepunuinoi [1I{O oTBepcTHil pasHoro nuameTpa.

_ VomH.m _ Vm B V3 _ Vm _7TD3n
_dm) E(Dome _dm)

2R n(D

ome

: (2)
1
rJ€ vV —4acToTa BpallleHus 1IapoB, C ;
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D, — nmaMeTp 3aroTOBKH, M;
1 — 4acToTa BpalleHUs 3aTOTOBKH, MI/IH_I;
R — pannyc 6eroBoil JOPOKKH 1Iapa, M.

B Tperbeii riiaBe mpeaCcTaBIEHBI MCCIEAOBAHUS TEXHOJOTMYECKHX BO3MOXK-
Hoctel cynepdunumHon IO Oe3 BpamieHust U ¢ BpalleHUEM 3arOTOBKU IMPH pas-
JUYHBIX 3HAYEHUAX UCXOAHOW MIEPOXOBATOCTH MOBEPXHOCTH IO NapaMmeTpy Ra.

CrabunpHble pe3ynbrathl 00padotku (Ra < 0,1 MKM) moBepXHOCTEH OTBep-
ctuii runb3 npu cynepdununiHon [0 Ha TokapHO-BUHTOpE3HOM cTaHke Moa. 1K62
C BpaIllEHUEM 3aroTOBKHU MOJY4YE€HBI IPU UCXOAHOM 1mepoxoBaroctu Ra = 0,16...0,11
MKM. Pe3ynbpTaT gocTHUraeTcss mpu MCHOJIb30BAaHUU LIAPOB C IIEPOXOBATOCTHIO Ra.<
0,08 MKM ¢ YMEHBILIEHUEM JIABJICHHSI CKATOTO BO3/1yXa, MOJBOJUMOIQO 'K HHCTPYMEH-
Ty (PUCYHOK 2).

Ra, MKkm Ra, MKm

0,160 0,16

0,140 - 0,14

0,120 0,12

0,100 0.1 1ml

0,080 0,08 ’?‘ -yt —

0,060 0,06

0,040 0,04

0,020 0,02

0,000 0
0,00 0,02 0,04 0,06 0,08 0,10 0,12 0,14 0,16 0 02505075 1 1,25 1,5 1,75 2
a) Pu3b, 6) So06, Mm/06

a) | — (z, — 6 mr.; SMuH= 7 MM/MUH); 2.— (Z. — 4 mT.; SMuH = 150 MM/MUH);

6) 1 — (n =125 mun’; P = 0,08 MIIa); 2 — (n = 125 mun"'; P = 0,06 MITa)
Pucynox 2 — I'papmku 3aBHCHMOCTH IIEPOXOBATOCTH 00padOTAHHOM
MOBEPXHOCTHU OT JABJEHMSL CKATOT0 BO3/1yXa M MOJaYM HHCTPYMEHTA

MPHU BpallleHUu! 3aroTOBKHU

OO0paboTKa 3arOTOBOK ¢ MCXOIHOM ImepoxoBarocThio Ra = 0,25...0,16 MM He
MO3BOJISIET YMEHbHINTE €€ Huxke 0,1 MKM, JUIsl perieHus 3Toil mpoOJaeMbl MPEASIOKEH
croco06 00pabOTKM; COCTOSIININ U3 YIIPOUHSIOIICH MTHEBMOIICHTPOOEKHONU 00pabOTKU
mapamMu, MOBEPXHOCTh KOTOPBIX MMEET IepoxoBaTtocTh Ra = 0,1 Mkwm, a 3aTeM cy-
neppunumzon 11O mapamu ¢ mepoxoBarocteio Ra < 0,04 Mxm.

HcenenoBanusi TeXHOIOTHYECKUX BO3MOXHOCTEN cynepdunuinoi ITHO npu
HEMOABMKHOM 3arO0TOBKE ¢ MCXOAHOM mepoxoBarocthto Ra = 0,16...0,11 mxm mpo-
BEJICHbI Ha PaJIMaJIbHO-CBEPIUILHOM cTaHke. OHHU MOKa3aiu, YTO XapakTep 3aBUCH-
MOCTEHN MIEpPOXOBATOCTU 00pabOTAaHHON MOBEPXHOCTH OT JABJIEHUS CXKAaTOTO BO3/ayXa
Y TOJIa4Y¥ UHCTPYMEHTA (PUCYHOK 3) aHAJIOTMYHBI 3aBUCUMOCTSIM, TIOJyYEHHBIM MPU
o0paboTke ¢ BpaiieHueMm 3arotoBkd. Mcmonb3oBanue cynepunumnoit 11O 6e3
BpalIEHUs 3arOTOBKU MO3BOJIUT CHU3UThH YHEPro3arpaThl HA 00pabOTKYy, KOTOpHIE B
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Ra, Mmxm Ra, Mxm

02 0,16
0,18 0,14
0,16 ; » ’
0,14 /;‘ 0,12
0,12 : ~% 3 0.1

0,1 ’! 0,08

g <
0,08 + 0.06
0,06 0,04
0,04
0.02 0,02
0 0

0 200 400 600 800 1000 1200 1400 1600 1800 2000

0 005 o1 015 02 SMHUH, MM/MHUH

o

Pucynok 3 - I'padiku 3aBHCHMMOCTH IIEPOXOBATOCTH 00PA0OTAHHON
NOBEPXHOCTH OT AABJICHHUS C:KATOI0 BO3AYyXa M MOJAa4Yd HHCTPYMEHTA
P HENOABUKHOH 3ar0TOBKE

CpPaBHEHUU C XOHMHTOBAHHEM OTBEPCTUM TMJIb3 JJIsl HOTYUCHUS [IEPOXOBATOCTH MO-
BepxHocTH 1o mapametpy Ra = 0,065...0,08 mxm ymensmatcsa B 10 — 17 pa3, uro
COOTBETCTBYET U IIPEBOCXOAUT JIyUIINE EBPONICHCKUEC YPOBHHU.

Hcnonb3ys moiaHbli (HaKTOPHBIM SKCIIEPUMEHT, pazpaboTaHa CTaTHCTHYECKas
mozenb cynepdunumiHoi 1110, no3BonuBIIaAsS YCTaHOBATH, YTO HAUOOJbIIIEE BIIUS-
HUE Ha IIEPOXOBATOCTh 00pabOTaHHOI MOBEPXHOCTH OKa3bIBAET MUHUMAILHOE JaB-
JICHUE CXKaTOTO BO3/yXa, MOJBOAMMOE K MHCTPYMEHTY, MCXOJIHAs IIEPOXOBATOCTh
MMOBEPXHOCTH, KOTOpas 10JKHA €OCTaBIATh Rae = 0,11...0,16 MKM, HE3HAYUTEIIBHO
CKOPOCTb BpallleHHs 00pa0aThiBAeMOIl 3arOTOBKM MIPU OTCYTCTBUU BIUSHUSA MOJAUYH
WHCTPYMEHTA.

[Tonydensr pexumbl cyneppuuuiiHoi [IO: nanbonbinas TpPOU3BOAUTEINb-
HOCTh TIpOlIecca JIOCTUTACTCs HA, TOKApPHOM CTaHKE C BpAIllEHUEM 3aroTOBKH Ha pe-
xuMax 1 = 2000 ‘MuE", Sy = 2000 Mm/Mun, P = 0,08 MIIa u Ha paauanbHO-
CBEPJIMILHOM CTaHKE 0e3 BpallleHUs 3aroTOBKH Ha pexuMax S, = 1800 mm/muH, P
= 0,08 MIla (mepoxoBatocth 00padoTanHoi nmoBepxHocTH Ra = 0,08...0,09 Mxm);
HaWJTY4IIUuN pe3yabTar o kauectBy oopadotku (Ra = 0,065...0,08 Mkm) nocturaert-
Cs Ha TOKapHOM CTaHKE C BpallleHUEM 3arOoTOBKM Ha pexkuMmax n = 125 MI/IH_I, Svun =
250 mm/muH, P = 0,08 MIIa.

B uerBepToii ri1aBe MpeACTaBICHBI HMCCIENOBAHUSA HKCILTyaTaIlHOHHBIX
CBOMCTB moBepxHOCcTH Tiociie cynepdunuitaon [11O B cpaBHEHNM ¢ TOBEPXHOCTIMH,
ob6pabotanubiMu TII1/] xecTkuM ponvkoM (TpaguIMOHHAST TEXHOJOTHUS 0O0pabOTKU
I'JIb3 HA MHOTUX OTEYECTBEHHBIX MPEANPUSATHUAX) U XOHUHTOBAHHEM (HTaJIbsSHCKAS
texHosorusi pupmsl «Contarini Leopoldo S.R.L.»).

HccnenoBanusi mpoBeneHbl Ha mpoduiomerpe-ipodusnorpadge moxa. «Form
TalySurf Series 2» ¢upmsr «Taylor Hobsony» (tieHTpanmbHast u3mMepuTenbHas 1adopaTo-
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pust [1O «benA3y, r. JKonHo), B COOTBETCTBUU C METOJIUKOM, U3JI0)KEHHOM B CTaHAAp-
te DIN 4776 (I'epmanus).

Ha ocHOBe mpoBEeNEeHHOTO CPaBHUTEIBHOTO aHAIM3a MpoduiIorpaMM Tpex Ba-
PUAHTOB OKOHYATEJILHON 00pabOTKU OTBEpCTHIA (PUCYHOK 4) YyCTaHOBJIEHO, YTO pado-
qasi TIOBEPXHOCTh THJIB3bI THAPOIMIMHIPA, oO0padoTanHas cynepdunuitHon [1110
MPEBOCXOJIUT MO AKCILTyaTAllMOHHBIM CBOMCTBAM T'WJIb3bI, 00PA0OTaHHBIE PACKATHIBA-
HUEM POJIMKOM.

ITapameTp R, (OrpaHm4eHHas BBICOTA IMKOB) IIOBEPXHOCTH T'MJb3 IOCHIE CY-
nepunumHoi 11O B 3 pa3a meHnsble, a mapametp Al, onpeaenstonuit 00bEM 0CT-
PBIX [IMKOB B MM° Ha CM’ MOBEPXHOCTH, B 7 pa3 MEHbIIE, B CPABHEHHH C IIOBEPXHO-
CTBIO, OOpabOTAaHHOW IKECTKUM POJUKOBBIM PACKATHUKOM, YTO XapaKTEPHU3yeT
YMEHBIIICHHE BPEMEHU MPUPAOOTKN KOHTAKTUPYIOIINX MTOBEPXHOCTEH TpeHus. Pecypc
paboThl TUAPOLMIIMHIPA C TWIb30M, paboydas MOBEPXHOCTE KOTOPOM OKOHYATEIHHO
obOpabotana cynepdunumiHoit IO, yBenuuuBaeTcs 3a CUeT yBEJIUYCHHUSI HECyIIei
CITIOCOOHOCTH MOBEPXHOCTH, XapaKTEPU3YEMON YMEHBIICHUEM TaHTEHCa yria HaKJIO-
Ha KpuBOi AOOOTa K OCH U COOTBETCTBEHHO MapaMeTpoM R;, KOTOPBII yMEHbIIIAeTCs
B CpaBHEHUU C TUiIb30M, oOpadbotannoit IIIIJ[ (R, = 0,303 mxMm), u coctasisieT 0,246
MkM. ITapamerp R, + Ry miia nosepxnocty.niocite cynepununmmnon IO B 1,5 pasa
BBIIIIE B CPABHEHHHM C MOBEPXHOCTHIO mocie [II1/] xKecTKuM poJMKOBBIM paCKaTHU-
KOM, YTO YKa3bIBaeT Ha MOBBIIIIEHUE U3HOCOCTONKOCTH.

VY CTaHOBJIEHO, YTO THJIb3bL,, YHPOUHEHHAS! paboyas MOBEPXHOCTh KOTOPHIX 00-
pabotana cynepdununtHoit 1O, He ycTynaiOT mo mpupadaThiBA€MOCTH, HECYIEH
CIIOCOOHOCTH U M3HOCOCTOMKOCTH XOHUHTOBAHHBIM THJIh3aM UTAIBSIHCKOTO MPOU3BO/I-
cTBa (Tabmuua 2), a Mo MacJoeMKOCTH — B 4 pa3a ee npeBocxosT. Maci0eMKOCTh TOo-
BepxHOCTU nociie cymephuauiHoit II11O npu Manoi mepoxoBaTOCTH YBEIMUUBAET-
Cs 3a CueT Co3JaHus-IapaMy IPU.-yaapax CETKH MUKPOIYHOK, CITy>KallluX pe3epBya-
paMu JIJIsl CMa3KH, U pacCUUThIBaeTCs 1o hopmyIie:

Rk( M,, j
— k| r ,
Q 20 100 % )

rae R, — orpaHUYeHHAs TTyOWHA BITaJIUH;
M,, — maTepuanbHas COCTABISIONIASA, KOTOpas OTACISET BIAJAUHBI OT OCHOBHOTO
MUKpOpebeda.

YucneHHbIe 3HAYCHUSI MACIOEMKOCTH ISl TIOBEPXHOCTEW COCTABISIOT: TOCHE
¢ymepdurmmaoii 1[0 O = 0,0020 mv’/cm’, mocne packatbiBanms Q = 0,0029
MM’/CM’, TIOCTIE XOHHHIOBAHHS IO UTANBIHCKOMN TexHomoruu O = 0,0005 mm’/cv’.

[IpoBeneHHBIC WCCIEAOBAHMS ITOKA3bIBAIOT TPEUMYIIECTBA  CYNEphUHHUIITHON
IO mis 00pabOTKK YINPOYHEHHOM paboyeil MOBEPXHOCTH HETEPMOOOPAOOTAHHBIX
TIb3 THAPOLMIMH/POB OTEYECTBEHHOTO MTPOM3BOICTBA, TAK KaK yIyUIIarOTCs dKCILTya-
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TaIMOHHBIC CBOWCTBA TTOBEPXHOCTH, HE NIpUOETast K IOPOTOCTOSIICH TEXHOJIOTHH 00pa-
OOTKH.

a)

0)

@) packaTbIBaHUE ECTKUM posukoM; 0) — I1I1]] ¢ mocnenyromeit cyneppunumnoi I11O;
6) — XOHUHT OBaHUE
Pucynok 4 — IIpodunorpaMmmbl pabo4ux NoBepPXHOCTEH I'JIb3
THAPOLUMJIMH/IPOB, OKOHYATEJIbHO 00Pa00TAHHBIX Pa3JIMYHBIMU CIIOCO0AMU
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Tabnuua 2 — 3HaueHus: napaMeTpoB MIEPOXOBATOCTH 00PaOOTaHHBIX pabouux  Mo-
BepxHocTel ruiib3 no DIN 4776
Cnoco0 oxkoH4YaTEIbHOM 00padOTKH JKCnIyaTanuoHHbIe
3HaveHue . N
HapaveTpos a0o4eil MOBEPXHOCTH T'MJIb3bI CBOIICTBa, HA KOTOpPbIE
I | I ¢ mocaenyomeii| UranbsiHcKkas | OKa3bIBaeT BJIMSHHE
IEePOX0BATOCTH .
1o DIN 4776 | KeCTKUM cynep(pUHUINHON | XOHHHTOBAHHAS napameTp
POJIHKOM o THJIb3a 1IEPOX0BATOCTH
Ra, Mxm 0,11 0,08 0,02 M3H0COCTONKOCTD
Ry, MKM 0,137 0,046 0,024 [TpupaboTka
R, MKM 0,303 0,246 0,073 Hecymast cmoco6HOCTH
R, + Ry, MKM 0,440 0,292 0,097 H3nococToikoCcTh
Al M’ /em? 0,0007 0,0001 0,0001 [IpupaGotka
Ry, MKM 0,4014 0,3663 0,0712 MacioeMKoCTh

B nfATO# TriaBe TPUBEJIEH pacueT TEXHUKO-3KOHOMUYECKOTO. dbdexra or
BHEJIPEHUSI B MPOU3BOJICTBO CIOco0a 00pabOTKM THIIb3 TUAPOIUINHAPOB C MpUMe-
HEHUEM cyrnepOUHUIITHON IO Ha ~ PHYII  Morunesckuii  3aBOJ
«CTPOMMAIIINHAY», nojiydeHHbII Ha OCHOBaHMH SKOHOMUH pPACXOJOB HAa H3TO-
TOBJICHUE TUJIb3 TUIPOLMIMHIPOB, UAYIIUX, HA 3am4acT:; DKOHOMUYECKUN dDPeKT
coctaBmi 28 530 972 py6. (B nenax 2008 r.). Cpok OKy[aeMOCTH KalUTaJbHbIX 3a-
Tpat 6 mMecsleB U 9 nHeil.

JlanbHeiiiee pa3Butue crnocoba 00padOTKH TUiIb3 TUAPOLUIUHIAPOB BUIUTCA
3a CcYeT pa3pabOTKU MUHCTPYMEHTa JUIsl COBMELIEHHON 0O0paOOTKM MOBEPXHOCTH OT-
Bepctus [T u cynepdunumurzon I11[O. DT0 Mo3BOIUT YBETHUYHUTH MPOU3BOIUTEIb-
HOCTh 00pabOTKHU MO HOBOW-TEXHOJOTHHU B 2 — 2,5 pas3a, COKPaTUTh TPYIOEMKOCTb,
JIOCTUTAsS TIPU ITOM HEQOXOAMMOE-Ka4eCTBO MOBEPXHOCTH.

3AK/IIOYEHUE

OcHOBHBIE HAYYHBbIE Pe3YJIbTAThI JUCCEPTANNH

1. Co3nan crmocod o0pabOTKM BHYTPEHHHUX IMJIMHIPUUYECKUX TMOBEPXHOCTEH
CTaJIbHBIX 3arOTOBOK, COCTOSIIINI M3 Omepaluii pa3MepHON JIe3BUMHON 00pabOTKH,
[T/ sxécTtkumu pabounmu siaemenTamu u cynepdunumnoi [0 mapamu, moBepx-
HOCTh KOTOPBIX UMeeT 1mepoxoBatocTh Ra < 0,08 MkM u pa3paboTaHa KOHCTPYKIIUS
WHCTPYMEHTA JIJISl €r0 pean3aliui, YTO MO3BOJISET MOJIy4aTh IMEPOXOBATOCTh 00pa-
6otanHol moBepxHOocTH Ra < 0,1 MKM, 3TO TPEBOCXOAUT TPAJAUIIMOHHYIO TEXHOJIO-
THIO0 HAKaThIBAHUS TOBEPXHOCTH KECTKUMH Je(HOPMHUPYIOMIUMH HJIEMEHTaAMU U UC-
KIIrouaeT TeMoobopabdotky [3, 11, 18].

2. IlpennoskeHa MateMaTuyeckas Mojellb (GOpMHUPOBaHUS MUKpopenbeda 00-
paboTtaHHO# moBepxHOCTH B Tiporecce cynepdunuinoit [111O, ycranoBuBmias 3aBu-
CUMOCTH IIEHTPOOEKHOU CHIIBI MHEPIIMH, Pa3BUBAEMON IapamMH, OT a’dpOJIUHAMHYE-
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CKHUX IapaMeTpOB MPOLECCA: OTHOCUTEIBHONW CKOPOCTH M IUIOTHOCTH BO3IYLIHOI'O
MOTOKA, CKOPOCTH LIAPOB B MHCTPYMEHTE, BEIMYMHBI MUAEIEBOTO CEUEHUS U KO3 (-
¢dunuenTa 10060BOTO COMPOTHUBIICHUS MIapa B JOKPUTUYECKOM PEKUME HCTCUCHUS
CKaTOro BO3/yXa MpPHU MONYTHOM BpPAlIEHUHU 3arOTOBKHU M IIAPOB B PEKHUME aBTOKO-
nebanuii [9].

3. Pa3paborana meToanKa ynpaBieHHs IpoIieccoM cyneppuHuiTHoi 06paboT-
KM, CBSI3BIBAIONIAS CKOPOCTb, HAMNPABICHHWE BPAIIEHUS IIAPOB M 3arOTOBKH C KOH-
CTPYKTHBHBIMM ITapaMeTpaMu MHCTPYMEHTA U peXuMamu npouecca [9].

4. Pazpabotana cratuctuueckass mojaenb cynepdunumuoit 11O, mo3Bosus-
masi yCTaHOBUTD, YTO HAWMOOJIbINIEE BIMSHUE HA MEPOXOBATOCTh 00paOOTaHHOH 110-
BEPXHOCTH TMJIb3 OKa3bIBAa€T JIABJIEHUE CXKATOTO BO3/yXa, MOJABOAMMOE K HHCTPY-
MEHTY, UCXOJHAasl IIEPOXOBATOCTh MMOBEPXHOCTH, KOTOpast JOJPKHA COCTaBIATH Ray
=0,11...0,16 mxm [1, 6, 10].

5. Onpenenensl pexumsbl cynepuauimHon I1O: Hanboapuras -Mpou3Boau-
TeNBbHOCTh (Syy = 1800...2000 MM/MuH) mporecca AOCTUTAETCsl TIPW TOPU30HTAIb-
HOM CXeMe PacIoJIOKEeHHUSI HHCTPYMEHTA ¢ BpauieHueM 00padaThiBaeMOM 3arO0TOBKU
Y TIPU BEPTUKAJIBHOM CXEME PaCIOJIOKEHHUS MPH, HEMTOABMYKHON 3aroTOBKE (1I€pOXO-
BaTOCTh 00paboTanHOI noBepxHocTH Ra = .0,08...0,09 MkMm); HanTy4yIuii pe3ynbTar
1o kadectBy oopadotku (Ra = 0,065...0,08. MkM) nocTUTraeTcs Ipu rOpU30HTAIBHOM
CXEME pacCIOJIOKEHUSI MHCTPYMEHTA €. BpanieHuem obpabaTbiBaeMOl 3aroTOBKM Ha
CIEQYIOMMNX pekuMax n = 125 MHH 4 Sy = 250 MM/MuH, P = 0,08 MITa [1, 6, 10].

6. Ilokazano, uro cynepdunnmHas IIHO ¢ BepTHKaIbHOW CXEMOU pacroio-
KEHUSI UHCTpyMEHTa Oe3 BpalleHHs 3arOTOBKHM MPEANOYTUTENbHEE, TaK KaK CHUXa-
I0TCSI AHEPro3arpaThl Ha~0OPAOOTKY, KOTOPhIE B CPABHEHUM C XOHMHIOBAaHUEM OT-
BEPCTUI TWJIb3 U IONYYE€HUS 1IepoxoBaTocTu noBepxHoctu Ra = 0,065...0,08 Mxm
yMeHbarTess B 10.—.17 pa3; 4ro.mpeBOCXOAUT JIyUllIne eBporeckue yposuu [10].

7. JlokazaHO yBeJIMUYEHUE pecypca paboThl aphl TPEHUS U HECYIIEH CIIOCOOHO-
cTu moBepxHOcTU mocse cynepbunuiiHoi 1[0, oOycioBlieHHbIE yMEHBIICHHEM
TaHT€HCA yIja HaKJIoHa KpuBoi AOOOTa, a TaK»Ke MOBBIIIEHNE U3HOCOCTOMKOCTH TO-
BEPXHOCTU U YMEHbBILEHUE BPEMEHU MPUPAOOTKH KOHTAKTUPYIOIIUX MOBEPXHOCTEH
TpEHUs, B CPAaBHEHWHU C MOBEPXHOCTHIO, 00pabotanHo I/ kecTKUM POJIMKOBBIM
WHCTPYMEHTOM, B COOTBETCTBHM C mapamerpamu ctangapra DIN 4776 [2, 4, 8, 12,
13].

8. Tlokazano, uto ruib3bl nocie cynepdunumnoil 11O, moBepXHOCTH KOTO-
PBIX TIPEBAPUTEIBHO yIIpouHeHa Ha oreparuu [IIT]] xecTkumM poIMKOBBIM UHCTPY-
MEHTOM M UMeeT MUKpOTBepaocTh nopsaaka 30 — 40 HRC, npeBocxoasT mo u3HOCO-
CTOMKOCTHU H B 4 paza Mo MacjIOeMKOCTH XOHUHIOBaHHbIE HEYNPOYHEHHBIE TMIIb3bl UTa-
JILSTHCKOT'O TIPOM3BOACTBA [4].

9. 'ogoBoii s3xoHOMHYECKUH 3PPEKT OT BHEIPEHUSI HOBOTO criocoba oopaboT-
KU paboueil MOBEpXHOCTH TUiIb3 TUAPOUMIMHAPOB Ha ocHOBE cyneppunumiHoi 11110
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Ha PITYII Morunesckuii 3aBog « CTPOMMAIIMHA» coctaBui 6onee 28,5 MuLUIH-
oHOB pYyoO. (B erax 2008 r.). Cpok 0KynmaeMOCTH KallMTaJIbHBIX 3aTPaT COCTABISET 6
MECSILIEB U 9 THEH.

PeKOMeHI[aH]/II/I o NPAKTHYECCKOMY UCII0Jb30BAHHUIO PE3YJbTAaTOB

1. Crioco6, Brmrovaromuii cynephunumayo 1110, pekomenmyercst ais obpa-
OOTKM YMPOYHCHHOW TOBEPXHOCTH CTAJBHBIX HETEPMOOOPAOOTAHHBIX >KECTKUX H
HEKECTKUX 3arO0TOBOK T'WJIb3 THAPOLUMIMHIPOB HA MpeAnpusTusax bemapycu u ctpan
CHI [18].

2. Cynepdunumraas 11O pexoMeHmoBaHa Il BCEX TUIIOB MPOM3BOJACTBA HA
UMEIOIIEMCST Ha TPEANPUATHH 000pyAOBaHWHU, HE TpPeOyeT CHeHHaBHBIX CTaHKOB
BBICOKOW TOYHOCTH, MPOIECC IKOJOTHUECKH YUCTHIN, TPeOYyeT -HEOOIBIIOr0 KoJInye-
CTBa AJIEKTPOIHEPIHH (TOJBKO HA MEPEMEIICHHE MHCTPYMEHTA) U MaJlorO-JaBJCHHUS
cxaroro Bo3ayxa (P < 0,1 MIla). Mcxoanas mepoxoBaToCcTh Mo CynepOUHUIITHYIO
[TI{O mocime XKecTKOro poJMKOBOIO PACKATHIBAHMS JOJKHA HAXONMTCSA B Mpeaenax
Ra =0,11...0,16 MkmM, TOrga rapaHTUpPOBaHO OOECHEUEeHNE KauecTBa 00paboTaHHOM!
nosepxHocTu Ra < 0,1 mxm [1, 18].

3. Cnoco6 o00pabotku BHenapeH. Ha PIIYIL MoruneBckuili 3aBoj
«CTPOMMAIINHA» nmns  o0paOOTKH...OTBEpCTHs ~ TI'iib3 LHWIMHApOB CM
942.10.03.181b, BXoASImMX B COCTaB U3rOTABIMBAEMBIX 3aBOJOM I'MAPOAKKYMYJIATO-
poB CM 942.10.03.130B. Pexumbr mpouecea cynepdunummnoit I[11O: naBnenue
CKATOTO BO31lyXa, IMOJBOAMMOLO OT LIEXOBOM, CETH K MHCTpyMeHTy P = 0,08 Mlla;
4acTOTa BpAIIEHUs 3arOTOBKKM h = 125 MuH '1; rmojgada s = 250 MM/MHH; KOJTUYECTBO
X0JI0B 1 = 1, 1IepOX0OBaTOCTh-IIOBEPXHOCTH 1ocie 00padoTku — Ra = 0,06...0,08 Mxm
[1].

4. B MaccoBOM-M KpPYITHOCEPUITHOM MPOU3BOJICTBAX MJISI MCIIOJIB30BAHUS MPO-
necca cynepunnuiHon II[O oTBepcTHii rmib3 clieayeT MPUMEHSTh arperaTHbIC
CTAHKU H-T€XHOJOTUYECKHE POTOPHBIE MAIIWHBI, JIETKO aJalTUPyeMble K JaHHOMY
npoieccy.
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P23I0OM?3
CynepdinimiHas nHeyMalPHTPade:KHAS aNIPALOYKA TiJIb3 riipaublIiHAPAY
Inbrombina Anena Banep’eyna

KiarouaBpisi  ¢j0BbI: cynep@iHiliHasg THEYMalPHTpaOe)KHas —anparoyka
(ITITA), mypmaracup maBepXHi, a’dpajplHaMIKa Mparpca, pacKaTHIK, METOJIbIKa Kipa-
BaHHS SIKACIIIO, TUT3BI T1APABLUTIHAPAY, SKCIUTyaTal[bIHbIS YIaciliBacIlilaBepXHi.

A0’eKT AacjegaBaHHA: cynepdiHilHas MTHEYMAIPHTPaOeKHAsT anparoyKa:

MbTa aaciegaBaHHs: CTBapIHHE 1 pacmparjoyka crnocada amnpanoyki maBepx-
HEW aiTyJiH T3 TiApalbUliHApay, 3a0scredsiBaiouara NaismilgHHe sKacii pabo-
Yail maBepxHi cynepgiHiliHai MTHeYyMaPHTpaOeKHal arpayoyKail.

CtBOpaH crocad anpanoyki YHyTpaHbIX UbUTIHIPHIYHBIX NaBEPXHEH CTaIbHBIX
HETApMaanpalaBaHblX 3araToBaK, CKJIAI3€HbI 3 arepalnblil pa3MepHail JisA3BiiiHail
anpanoyki, [IT1J] nBepapmi pabousiMi snemenTamini cynepdinimnaai [1LA mapawmi,
naBepxHs sKiX Mae mypnaraciub Ra < 0,08 MM, ga3Baisaroubl aTpbIMIIiBallb HIypra-
Tacup anpanaBaHail maBepxHi Ra < 0,1 _MKM, mTO TiepaBblllae TpaabIUBIIHYIO
THXHAJIOT1I0 HAKAaThIBAaHHS MaBEPXHI HMBEPIBIM TIPapMIpyIOUbIM dJIEMEHTaM.

[IpananaBana ¢i3iuHass Madidb. (papMipaBaHHs Mikpapaibeda amnpamaBaHail
naBepxHi y npanece cynepdinimnail 1A, Ber3HaubIyIIas 3anexHacp IIHTPAOeK-
Hail CLIbl IHEPLIl, pa3BiBacMai 1apami, aJl a3paJblHAMIYHBIX [TapaMeTpay mnpamsca.
[IpaBen3eHbiss cTpabackamiyHbld AacieABaHHI J1a3BOJIIII CTBAPBIL METOJBIKY Kipa-
BaHHs npaupcaM cynep@idimHail [1L[A, sikag 3Bsi3Bae XyTKaclb 1 KIpyHaK BSPUYIHHSA
mapoy 1 3araToyki 3. KaHCTPYKTBIYHbIMI MapaMeTpaMi 1HCTPyYMEHTa 1 paKbIMami
nparpaca.

CrBopaHna CTarbicThiuHas Magdnb cynepginimuHai 1A, na3Bomiymas BbI3-
Hayblllb, IITO “HA10O0MbLIbI YIUIBIY Ha IIypraTaclpb amnpalaBaHail maBepxH1 aka3Bae
IIICK CI[ICHyTara rnaBeTpa, MajBaja3iMara ja iHCTpyMEHTa, 3bIXOHAas IIypraTaciih mna-
BepxHi (Ra,,;, = 0,11...0,16 Mxm).

MeTtonbika ‘macneBaHHsl SKCIUTyaTalbIMHBIX XapaKTIPBICTHIK MaBEpXHEW Ha
acHOBe aHaJjl13a mpadinarpam y aanaBeaHacili ca crangaprtam DIN 4776, BeisiBina na-
BEJIIUDHHE HACY4Yall 3/10IpHACI TaBepxHI nacis cynepdinimnaiil [1IA, abymoynenae
MaMsSHIIPHHEM TaHT€HCA BYIJIa HaXUIEHHS KpbIBOM AOOTa, a TakcaMa MaBbIIIIHHE
3HOCACTOMKACII MABEPXHI 1 MaMSHIIPHHE Yacy MpbhIpadoTKl ¥ mapayHaHHI 3 MaBepX-
Hsid anpauasanail [111/], a Takcama naBeniusHHE MaciaeMicTacili naBepxHi ¥ 4 pasbl,
y HapayHaHHI 3 XaHIHTaBAHbIMI T'JIb3aMI.
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PE3IOME
CynepduHuiiHasi THeBMOLEHTPOOexkHasi 00padoTKa r'Mjib3 THAPOUMIHHAPOB
Nnerommna Enena BanepbeBHa

KiioueBble cjioBa: cynepduHHUIIHAS THEBMOIIGHTpOOExkHass 00paboTka
(ITL{O), 1mepoxoBaTOCTh MOBEPXHOCTH, A3POJUHAMUKA MPOIIECcCca, PACKATHUK, METO-
KA YINPAaBIEHUA KayeCTBOM, TMJIb3bl THAPOLUMIMHAPA, SKCIUTyaTallMOHHBIE CBOM-
CTBa NOBEPXHOCTH.

O0beKT uccjieqoBaHus: cynepPUHHIIHAS THEBMOLIEHTPOOEKHast 00padoTKa.

Heab ucciaenoBanusi: coO3qaHue U pa3padoTKa crnocoda-00paboTKH HOBEPXHO-
CTEW OTBEPCTUH T'MJIb3 THIPOLUMIMHIAPOB, 00ECIEUMBAIOLIET O YIIyHIIEHHE-KAYeCTBa pa-
004ell TOBEPXHOCTU CyNep(MUHUIITHON THEBMOLIEHTPOOEKHOM 00paOOTKOH:

Pazpabotan crocod oOpabOTKM BHYTPEHHUX LMJIMHIPUYECKUX TTIOBEPXHOCTEH
CTaJIbHBIX HETEPMOOOPAOOTAHHBIX 3arOTOBOK, COCTOSIMIMM U3, ONEpaluii pazMepHOi
ne3BuitHOM 00paboTku, TIITJ[ xEcTkuMHU pabOYUMU 3JIEMEHTAMU U Cynep(OUHUIIHON
I1I1O mapamu, MOBEPXHOCTh KOTOPBIX UMEET mepoxoBatocTs Ra < 0,08 Mmkm, o3Bo-
JSIOIKNA MOTy4YaTh MIEPOXOBATOCTh 00padoTaHHOM nmoBepxHocTn Ra < 0,1 MkMm, uto
MPEBOCXOAUT TPAJULIMOHHYIO TEXHOJOTUIO HAKATHIBAHUS MOBEPXHOCTH HKECTKUM
neOpMUPYIOLIUM JIEMEHTOM.

[Ipennoxena puznueckas Moaeab GOPMUPOBAHUS MUKpopeibeda oOpaboTaH-
HOM MOBEPXHOCTH B mnpolecce cynepdunumnoit 11O, yctaHoBUBIIAs 3aBUCUMOCTh
LHEHTPOOEKHOUN CUJIbI MHePIMH, pa3BUBAEMOMN IIapaMu, OT a3pOJIMHAMHYECKUX Mapa-
MeTpoB Tpotiecca. [IpoBeneHHbIe. CTPOOOCKONUYECKUE UCCIEI0BAHUS TO3BOJIMIIN CO-
31aTh METOAMKY YmHpaBieHus 1polieccoM cyneppunumHoi 11O, cBs3bIBaroONIyto
CKOPOCTb M HAHNpPABJICHUE BPAILICHUS IapOB U 3aTOTOBKH C KOHCTPYKTUBHBIMH apa-
MEeTpaMu MHCTPYMEHTA U P&KUMaMH MpoLecca.

Pa3paborana crarucruueckas monensb cynepdunuimnoi IO, no3Bonusmias
YCTaHOBUTH, YTO HAUOOJbIIEE BIMSHUE HA IIEPOXOBATOCTh 00pabOTaHHON MOBEpX-
HOCTHM OKa3bIBaCT NABJIEHUE CKATOrO BO3/yXa, MOABOJAUMOE K HUHCTPYMEHTY, UCXO-
Hasl epOXOBATOCTh MOBepXHOCTH (Ra, = 0,11...0,16 MxMm).

MeéTronnka rccaeoBaHus SKCIUTyaTallMOHHBIX XapaKTEPUCTUK MOBEPXHOCTEH,
Ha OCHOBaHMM aHaiu3a NpoduiorpaMMm B COOTBETCTBUU co ctangaptoM DIN 4776,
MoKa3ajia yBeIMYEHUE HECYIIEH CIIOCOOHOCTH MOBEPXHOCTHU MOCHe CynepUHUILITHON
IT1IO, 00yclioBlIeHHOE yMEHBIIIEHHEM TaHTE€HCa yIjla HakjoHa KpuBodW AOOoTa, a
TaK>Ke MOBBIIICHUE N3HOCOCTOMKOCTH MOBEPXHOCTU U YMEHbILIEHUE BPEMEHU MpUpa-
OOTKH, B CPaBHEHHMH C MOBEPXHOCThIO, 00padoTanHoil IIIIJ[, a Takke yBeanueHue
MAacJIOEMKOCTH MOBEPXHOCTH B 4 pa3a, B CpaBHEHUH C XOHMHTOBAHHBIMU THJTb3aMH.
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SUMMARY
Superfinish pneumatic centrifugal treatment hydraulic cylinder lines
[lyushina Elena Valerievna

Key words: superfinish pneumatic centrifugal treatment (PCT), surface rough-
ness, process aerodynamics, roller, quality control method, hydraulic cylinder lines,
surface operation characteristics.

Investigation object: superfinish pneumatic centrifugal treatment.

Investigation aim: to create and work out method of treatment of hydraulic
cylinder lines aperture surfaces that ensures improvement of working surface by su-
perfinish pneumatic centrifugal treatment.

There has been worked out a method of treatment of steel non-thermally treat-
ed inner cylinder surfaces of work pieces. It comprises dimensional'edge cutting pro-
cessing, surface plastic deformation by solid work elements and PCT by balls having
roughness index of Ra < 0,08 mkm. This method allows to-get treated surface rough-
ness Ra < 0,1 mkm which surpasses traditional technology.of surface rolling by a sol-
1d deforming element.

There has been suggested a physical model of microrelief of surface in the pro-
cess of PCT that states relation of inertia centrifugal force developed by the balls to
the process aerodynamic indexes. The catried out stroboscopic investigations gave
the opportunity to create a new quality control method of superfinish treatment relat-
ing rotation speed and direction of balls and work piece to design data of the tool and
process modes.

A static model-of supetfinish PCT has been designed allowing to find out that
treated surface. roughness is mostly effected by optimum compressed air pressure
supplied to-the tool, initial surface roughness being (Ra;, = 0,11 — 0,16 mkm).

The method of'surface operation characteristics investigation based on the
analysis of profilograms in accordance with standard DIN 4776 showed surface car-
rying capacity_increase after superfinish PCT determined by tangent decrease of an-
gle of curve Abbote slope to the axis. It is also determined by surface wear resistance
increase and running-in time decrease as compared to the surface treated by surface
plastic. deformation, as well as 4 times oil absorption increase in comparison with
honed lines.
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