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IPOBJIEMBI HOBBIIIEHUA KAYECTBA TPOAYKIINN MAIIIMHOCTPOEHUA

®OPMHUPOBAHUE ®PAKTAJIBHOM PASMEPHOCTHU PABOYE
IHOBEPXHOCTHU IIPHU CITMPAJIBHBIX CBEPJI C BAKYYMHBIMU NOHHO-
IIVTIASMEHHBIMH ITOKPBITUAMHU

Mamkun A.X., MuxaiiioB A.H. , ®enux JI.H. (JonHTY, 2. [loneyx, Yxkpauna)

B ycioBusiXx COBPEMEHHOr0 MAIIMHOCTPOCHHUS Bce OoJiblliee NMPUMEHEHHE HaXOJIUT
MHCTPYMEHT C BaKYyMHBIMU MOHHO-TIJIA3MEHHBIMH TOKPBITUSIMH, 7151 U3TOTOBJICHHUS KOTOPO-
ro pa3paboTaHO MHOKECTBO TEXHOJOTMYecKuX mpoieccoB [1, 2]. Onnako pa3BuTHE HOBBIX
TEXHOJIOTUH 00pabOTKU MaTepUaIOB HEBO3MOXXHO 0€3 MOMCKAa HOBBIX METOIOB OIICHKH HX
CBOMCTB, K YHCITy KOTOPBIX OTHOCUTCSI M MUKpopenbed noepxHocteil. Ocobo akTyaneH 3TOT
BOMPOC B 00JIACTH HAHECEHUS] BAKyYMHBIX HOHHO-TIJIa3MEHHBIX TTOKPBITHH.

[Iupoko MCHOIB3YIOUINECS TPAAULUOHHbBIE XapaKTEPUCTUKH OLIEHKU IIEPOXOBATOCTH
MIOBEPXHOCTH, TaKUe Kak CpeaHeapu(pMeTrrHueckoe OTKIOHEHHE, MaKCHUMajlbHas BbICOTAa He-
POBHOCTEH, CpeIHUIl IIar HEPOBHOCTEH PO U T.1. [3] MO3BOJISIOT OLIGHUTH TOJBKO aM-
IUIUTYTHBIE XapaKTepUCTUKU (popMUpOBaHUs MUKpopenbeda noBepxHoctei. [Ipu 3Tom BHYT-
PEHHSAA CTPYKTYpa UCCIeAyeMOro o0beKTa, KaK MpaBUiIO, UTHOPUPYETCS, a MPoLecch oopa-
30BaHMS CTPYKTYP U UX B3aMMOJCUCTBHE MEX]y cOOOM M C BHEIIHEW Cpeloi XapaKTepusy-
IOTCSl YCPEAHEHHBIMHU, UHTETPAJIbHBIMU MapaMeTpaMu. HecMoTpst Ha ycrieniHoe HCIoJib30Ba-
HUE TPAJUIMOHHBIX XapaKTEPUCTUK LIEPOXOBATOCTH, BCE-TAKH TPEOYIOTCS HOBBIE MOAXOJIbI
JUI OLIEHKU CBOMCTB MHKpopenbeda MOBEpXHOCTEH, KOTOpble oToOpaXkanu Obl pa3BUTHE U
(dopMupOBaHUE CTPYKTYpPBI HOBEPXHOCTH [4].

OnHuM U3 MyTel pelieHus TUX MpodIieM SBISETCA MCIIOJIb30BaHNE OCHOBHBIX I0JIO-
KEHUI TeopuH (HpakTaloB, KOTOPBIE OCBEIEHBI B psne padot [5, 6]. B kauecTBe nomosHu-
TEJIbHOM XapaKTepUCTUKU MUKpopesbeda MOBEpXHOCTH IpelaraeTcsi HUCHOJIb30BaTh T.H.
(bpakTanbHYI0 pa3MEepPHOCTb, KOTOpask OLIEHUBACT CTENEHb «IPOOHOCTH», U3JIOMAHHOCTh, Ca-
Moro106ue penbeda.

Llenbio paboThI ABISETCA ONpPEIETIeHUE BIUSHUS OTIEIOYHON 00pabOTKH N HAHECEHUS
BaKYYMHBIX HOHHO-IIJIA3MEHHBIX TIOKPBITUI Ha (PpaKTaIbHYIO Pa3MEPHOCTh MTOBEPXHOCTH.

Jis nocTHKeHus MOCTaBJIEHHON IeTH HE00XOAUMO PELIUTh CIEAYIOIIYIO 3a/1auy: Ha
OCHOBAHUU CTPYKTYpPbl TEXHOJOTHMYECKOTo Ipolecca OTAEIOYHOH 00pabOTKH CHUpaTbHBIX
CBEpJI U3 OBICTPOPEKYIIMX CTaJlel ONpeNeNuTh napaMeTpsl (ppakTaJbHOM pa3MEpHOCTH MO-
BEPXHOCTEH Ha Ka)kJJOM 3Tare 00paboTKH.

DKCrepuMEHTaIbHbIE UCCIIEI0OBAaHUS TPOBOIMIIM HA CIIUPATIBHBIX CBEPJIaX TUAMETPOM
14 mm u3 cranm POMS (TOCT 10902-77). TexHOIOrHYECKHI POIeCcC TOTOIHUTEIBHOM OT-
JIeIOYHON 00pabOTKH CIIUPATIBLHBIX CBEPJI C BAKYYMHBIMU MOHHO-IIA3MEHHBIMH MTOKPBITHSAMH
COCTOUT M3 CIEIYIOLINX OTIepaIIHii:

- onepauuy nuIMQoBaHus, KOTOPYIO MIPOBOAMIM Ha MOJyaBTOMATe 3aTOYHOM MOJIENU
3E653 co cmasbiBaroliell OXJIaKIarole >KUIKOCThIO, MPUIOTOBIECHHONM M3 KOHIIEHTpaTra
YHU30P-M.

- IIneBmoaOpa3uBHas 00paboOTKa pexymmx KpoMok. OOopynoBaHHE — YCTPOWUCTBO
JUIs THeBMOaOpa3uBHOI 00paboTku. AOpa3uBHbIi Matepuan mapku F360. ITapamerpst o6pa-
OOTKM — J1aBJIeHUE BO3AyXa B MHeBMoalOpa3uBHoM anmnapare He menee 0,4 Mlla, nuametp co-
wia 3,4 MM, paccTOsiHHE OT coIlIa 710 00pabaTeiBaeMOi MOBEPXHOCTH cBepia 20 MM.

- HOJIMPOBKH, KOTOPYIO BBIMOJHSIIN C UCIOJIb30BAHUEM CTaHKA JUIs MOJIMPOBKU MHCT-
pymeHTOB. OOpaboTKy BeiM BOWMIOYHBIM KpyroMm ¢ nactoil 'OU mpu ckopocTH BpalleHHs
3000 06/muH.

- 00e3>)KUPUBAHUSA U OYMCTKH, KOTOPbIE NMPOBOAMINA HA YCTAHOBKE Ul KOMIUIEKCHOU
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yIbTpa3BykoBoi 00pabotku Y3I' 3-4 ¢ MarHUTOCTPUKIIMOHHBIME TIpeoOpazoBarensivu [IMC
2,5-18. B kadecTBe OYHCTHOTO PacTBOpa B BaHHE NMPUMEHSUTH PACTBOP CIEAYIONIETO COCTaBa:
tpunatpuiipocdar texuuueckuit — 30-40 1/1; coma kanpuuHUpoBaHHas TexHudeckas 20-30
r/11; moBepxHOCTHO akTuBHOE BemecTBo OII-7 umm OI1-10 — 3,5 r/n. Temnepatypa pactBopa
50-60 °C.

- HaHECCHUE BaKyyMHBIX MOHHO-IUTa3MEHHBIX MOKPBITHHA TIN, Ui 4ero mpuMeHsun
ycranoBky HHB 6.6-U1. CymmapHas TonmmHa moKpsITH U3 12 ciioeB — 6 MKM.

Jns monydenust ¢otorpaduil u U3ydeHUS COCTOSHHS MOBEPXHOCTU HCIOJIb30BAIU
Mmetaorpadguyeckuii mukpockon Neophot 2. [IpoBeaenue (pakranibHOro aHaiaM3a NOBEPX-
HOCTEH CIHPAJbHBIX CBEPJ MPOBOIMIM IPU IOMOIIM INpOrpaMMHOro mpoxaykra Fractal
3.4.7.2009 (SIlnoHus), KOTOPBII MPOU3BOAUT (PPAKTAILHYIO OIICHKY MOBEPXHOCTH IO €€ M30-
OpakeHHIO.

ITocne xaxmgoro nstama o0OpaOOTKM MNPOBOAMIM HAHECEHHE BAKyyMHBIX HOHHO-
riazMeHHbIX noKpeiTHd TIN. [Ipu 3TOM npomsBoxmiu ompeneneHue GpakTalbHOUW pa3mep-
HOCTH 0O€3 MOKpPBITUI U ¢ HaHeceHHBbIMH MOKpeITUsiMH (puc. 1). Kak BumHO u3 dortorpadmuii
MOBEPXHOCTEH MOCIIe HAHECEHHSI TOKPBITUN XapaKTep MUKPOTCOMETPUU COXPAHUIICS.

[To npuBeneHHBIM 3HaUCHUSM (PpaKkTaIBHBIX paszMepHocTei (puc. 1) mocTpoeHs! rpa-
GUKN MX U3MEHEHHUS 0 ONEpaAIUsIM PAacCMAaTPUBAEMOT0 TEXHOJIOTHYECKOro Mpoliecca OTAe-
JIOYHOM 00pabOTKH /10 U MOCIJIe HAHECEHHSI TOKPHITUH.
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b |
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Puc. 1. Bug noBepxuocreit (x100) u cooTBeTcTBYIOIIME UM (DpaKTaIbHBIC Pa3MEPHO-
CTH MIOBEPXHOCTEH CBEPJI HA PA3NIUYHBIX CTATUSAX OTACTIOYHONU 00paboTKH

W3BecTHO, uTO (ppakTanbHas pa3MEepHOCTh U3MeHseTcs oT 2 1o 3. ['1e 3HaueHuto, pas-
HOMY 2 COOTBETCTBYET a0COIIOTHO MJIOCKAs IOBEPXHOCTb UM HEPA3BUTAS» OBEPXHOCTD, a
paBHOMY 3 — aOCOJIIOTHO «pa3BUTAs» MOBEPXHOCTh. Kak BUAHO W3 pUC. 2 HAHECEHUE MOKPHI-
TUH MPUBOJUT K YBEIUYEHUIO (paKTAIbHON pa3MEpHOCTH Mocie HuindoBaHus, a Mocie oc-
TaJIbHBIX BHI0OB 00pabOTKH K YMEHBIICHUIO (PAKTATbHON pa3MEpHOCTH, a COOTBETCBEHHO U
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Pa3BUTOCTH IOBCPXHOCTHU.
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Puc.2. BausHMe MCXOTHOTO COCTOSIHUS IMOBEPXHOCTH W HAHECEHUS MOKPBHITHM Ha
(bpakTanbHYI0 pa3MEPHOCTh MHUKpopenbeda MOBEPXHOCTEH MO omepaunusM KOMOMHHPOBAH-
HOM OTJeNIOYHON 00paOOTKU CIUPATBHBIX CBEPI

Taxxe mo n3zo0OpakeHUsIM OBepxHOCTel (puc. 1) BUIHO, YTO yabTpa3ByKoBas o0Opa-
00TKa MPUBOJIUT K HEKOTOPOMY YMEHBIICHHIO (PpaKTaibHOM pa3MEepHOCTH, & COOTBETCTBEHHO
Y YMEHBILIEHUIO PAa3BUTOCTH MMOBEPXHOCTH, KOTOPOE HEBO3MOXKHO MU3MEPHUTh TPAJUIIMOHHBIMH
METOJaMU U3MEPEHHUS.

Takum 00pa3zoM, NOIy4YEHHbIE PE3YNIbTAaThl MO3BOJIAIOT OLECHUTH BIUSHUE PAa3HBIX BUIOB
00paboTkH Ha (hopMHUpOBaHUE MUKpOpelbeda paboyeii MOBEepXHOCTH HHCTPYMEHTA, UCHOJIb3YS B
KAueCTBE XaPaKTEPUCTHKU OLCHKH (PpPaKTaJbHYIO pPa3sMEpHOCTh. Takas XapaKTepHCTHKa Mpenl-
CTaBJISICTCSI OYEHb BAKHOW C TOUKM 3PEHMs aHAIM3a PEryJSIPHOCTH M CTPYKTYPUPOBAHHOCTU
MUKpOpenbeda MOBEPXHOCTH U TO3BOJISIET JONOJHHUTENBHO OIEHHTh KAa4eCTBO MOBEPXHOCTU
BMECTE C TPaJULUOHHBIMUA METOAMH U3MEPEHHUSL.
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