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NCCIEAOBAHUA OCOBEHHOpTEFI HAHECEHUS BAKYYMHbBIX HOHHO-
IIJTASMEHHBIX TIOKPBITUW HA BHY TPEHHUE HUJINHAPUYECKHUE
IHOBEPXHOCTH U3JAEJINHU

MuxaiinioB A.H., MuxaiisioBa E.A., MuxaiisnoB [I.A. (Kageopa TM [JonHTY, /loneyk, Vk-
pauna)

Beenenne. B Hacrosiiee BpeMsi B MalIMHOCTPOEHUH ILIMPOKO MCIIONB3YIOTCS pas3iany-
HBIE METO/IbI TIOBBILICHUS SKCIUTYaTallMOHHBIX CBOMCTB m3aenui [1, 2]. Ocobenno 3¢ddexTun-
HBIM JUIsl PEIIEHUSI 3TUX BOIIPOCOB SBIJISIETCS NPUMEHEHNE BaKyyMHBIX MOHHO-ILIa3MEHHBIX
MOKPBITUN NOBEpXHOCTEN M3aenuid. OJHAKO HAaHECEHUE MOKPHITHI HAa BHYTPEHHHUE LIUIUHA-
pHUECKHUE TIOBEPXHOCTH U3JICIHUHN SBISIETCS CIOKHBIM IPOIIECCOM, OCOOEHHO TO MPOSIBIISAETCS
B YCIIOBHSIX TTTyOOKHX OTBEPCTUH U3-32 BO3MOXKHOCTH IMOSIBIIEHHUS TEHEBBIX 30H HA MMOBEPXHO-
cTsax. Pemenutio 3Toro Bompoca mocBsmieH psag padot [3, 4]. Ilpu stom oTMeTHM, 4TO, B Ha-
CTOSIIIIEE BPEeMsI CYIIECTBYET MpobiemMa, CBsI3aHHas ¢ HEOOXOAUMOCThIO TOBBIIICHHS 3Pdek-
TUBHOCTH HAHECEHUS IOKPHITUHM Ha BHYTPEHHUE LIMJINHIPUYECKUE TIOBEPXHOCTH U3AEIUN.

Ilenb 1aHHOM pabOTHI 3aKJIIOYAETCS B MOBBIIIEHHE IPOU3BOJUTEIIBHOCTH TEXHOJIOTU-
YECKUX CHUCTEM JJIs HAIlbUIEHUS BaKyyMHBIX MOHHO-IIJIA3MEHHBIX NOKPBHITHII Ha BHYTPEHHUE
WIMHPUYECKUE TIOBEPXHOCTHU M3ACTHH 3a cUeT o0ecreyeHns paluoOHaIbHONW KOHIICHTPAI[H
U CTPYKTYpBI pabo4MX MO3ULUI YCTAaHOBKU. B COOTBETCTBUM C OCTaBIIEHHOH IIeNbI0 B pado-
T€ IJIAHUPYETCS PEUIMTh CIEAYIOUIME 3aJauu. pa3paboTaTh CTPYKTYpHO-JIOTMYECKHE BbIpa-
JKEHUS TI0 ONPEICIICHUI0 OCHOBHBIX IApaMETPOB MPOU3BOAUTEIBLHOCTH B 3aBUCHUMOCTH OT
CTPYKTYPBI TEXHOJIOTHYECKOW CUCTEMBI, UCCIeI0BaTh 0COOCHHOCTH CTPYKTYPHBIX BapUAHTOB
TEXHOJIOTMYECKOW CHUCTEMBI U ONPEIEIINTh UX BIUSHUE HA MapaMeTpbl IPOU3BOJUTEIBHOCTH,
NPEACTaBUTh 3aBHCUMOCTH IApaMETPOB NPOM3BOIUTEIHLHOCTH OT OCOOCHHOCTEH Mpolecca
HAHECEHMsI MOKPBITUH HAa BHYTPEHHHUE LIUINHIPUYECKHUE TOBEPXHOCTH U3JIEIH.

Pe3yabTaTsl U 00cy:kaeHNs. MOXHO OTMETHTb, YTO MPOOJieMa MOBBIIICHUS ITPOU3-
BOJMTEIBHOCTHU BBIMOIHIETCS 0COOEHHO 3(p(hEeKTUBHO 3a CYET MUPOKOTO NPUMEHEHHUs IPUH-
[IUIa KOHIEHTPAIMU pabounx MO3UIHMNA B TEXHOJIOTHYECKON cucteMe. OHAKO HCIIOJIb30Ba-
HUE ATOTO MPUHIUNA JODKHO 0a3MpOBATHCS HA OCHOBHBIX OCOOCHHOCTSIX CTPYKTYPBI pado-
YUX NO3ULUN B BAKYYMHOM Kamepe U Napajljleu3Me Pealu3allid TEXHOJIOTUYECKUX BO3IEH-
CTBHIA Ha npeaMeTsl 00paboTku. B 3ToM ciydae obiiee KOJIM4ecTBO paboUYMX MO3HILIMH OTpe-
JeINseTcs o cheaytomiei Gopmyse:

Vi = IE[Vik : (1)
k=1

TIe v, - o0I1ee KOITUIEeCTBO pabOUUX MO3UIINN TEXHOIOTHIECKOM CUCTEMBI;

Vi - KOJIMYECTBO MO3MLUHI B IIOACUCTEMAX k — ro kacca yCTaHOBKH;
P - konum4ecTBO KJIACCOB MOJACUCTEM YCTAHOBKHU.

KonnyecTBo Ki1accoB MOACUCTEM M KOJMYECTBO MO3UIMNA B MOJCHUCTEMAX YCTAaHOBKH
OKa3bIBaeT CYIIECTBEHHOE BIUSHUE Ha 00Iee KOoJM4yecTBO paboumnx no3unuii. Iloaromy Ha
0a3e 3THX apamMeTpoB, BO3MOYKHO, BECTH PEIICHUE BOIIPOCOB 0OecIeueHus 3aJaHHOM MPOU3-
BOJMTEIIBHOCTH TEXHOJIOTUYECKON CHCTEMBI.

Jns oOecrieyeHus MpUHLMIA MapajuIeIn3Ma MPH HAaHECEHUH MOKPHITHI Ha BHYTpPEH-
HUE IWINHAPUYECKUE TOBEPXHOCTU U3/IENUN B BaKyyMHON KaMmepe HEOOX0IMMO OIpeiesieH-
HBIM 00pa30M pacHoIoKHUTh paboyue MO3UINU U PeaTu30BaTh UX HEOOXOAUMYIO KHHEMATHKY
ABOKeHU# [3] B TeXHOIOTHYECKOH crcTeMe. DT BOMPOCHI PEIIAOTCs ¢ TOMOIIBI0 o0ecreue-
HUS MapajuieTIbHO ASHCTBYIONIEH CTPYKTYpPbl pabounx MO3UIMI B BAKYYMHOH Kamepe.

[TpyHUIMTT KOHLIEHTPAIUH U3JIEIUNH B TEXHOJOTHYECKOW 30HE oOecreynBaeT BO3MOXK-
HOCTb MapaJuIeIbHOTO HAaHECEHUS MOKPHITHI Ha BHYTPEHHHE IMIIMHAPUIECKUE MTOBEPXHOCTH
MHOecTBa u3nenuil. Cienyer OTMETHTbh, YTO Ul pealu3alliy MPHUHIIKUIA KOHIIEHTPAIHH,
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oOecrieyeHrs 33JaHHON CTPYKTYpHI paOOYMX MO3UIMIA U BBITIOJIHEHHS MpOIiecca HANbLICHHUS,
BAaKYyMHBIX MOHHO-IUIa3MEHHBIX MOKPHITHI HEOOXOAMMO pealn30BaTh HEOOXOIUMYIO KHUHE-
MaTHKY JBWKEHHS pabOuMX IMO3UIHIA, TIOACUCTEM M BCEro TIOBOPOTHOTO ycTpoiicTBa [3]. BbI-
MOJTHEHHUE THUX JBMXKEHHIH HEOOXOIUMO ISt OCYILECTBIICHUS! PABHOMEPHOCTH HAHECEHUS T10-
KPBITUI Ha MOBEPXHOCTHU JUIA BCEX M3JEIUHN B Mpoliecce M HCKIIOUueHUs BIUsSHUA 3(ddexra
«TEHeBas 30Ha», TaK KaK B BaKyyMHOW Kamepe pacrojiaraetcst O0JIbIIOe KOJIWYECTBO H3e-
T, A Tak ke 3T0 TOTPeOHO JUISI BHITOJHEHHUS CTAOMIBHOCTH JAPYrUX MapaMeTpoB TEXHOJIO-
TMYECKOTO IIpolLecca.

MO’HO OTMETHTb, YTO COCTaB CTPYKTYPHl padOYUX MO3MIMN OKa3bIBACT CYIIECTBEH-
HO€ BJIMSIHME HA LIMKJIOBYIO MPOU3BOJUTENBHOCTh TEXHOJIOTHUECKOHN cucTeMbl. OHA HAXOAUT-
csl B (QYHKIIMOHAIBHOM 3aBUCUMOCTH OT YHCJIA KJIACCOB MOJCUCTEM M OT KOJIMYECTBA MO3UIINN
B Kax1o0i moxacucteme. OnHako mpu (GOPMHUPOBAHUH CTPYKTYPHI 3JIEMEHTOB M IOJICUCTEM
MIOBOPOTHOTO YCTPOMCTBA CIIEAYET YUYUTHIBATH KOMIIAKTHOCTh Pab0YMX MO3ULHUI B TEXHOJIO-
ruyeckoil 30He. OT ATOr0 KpUTEpHUsl 3aBUCUT OOILAsi MPOU3BOIUTENBHOCTh BCEH TEXHOJIOTH-
yeckoM cucreMsbl. [lo3Tomy mponecc mpoeKTUpOBaHMS IOBOPOTHOIO YCTPOMCTBA CIIELYET
BECTH C YU€TOM KOMIAKTHOCTH Ha 0a3e MPUHLIUIIOB MPOCTPAHCTBEHHOW OpUEHTALUHU U (YHK-
[IUOHAJIBHOM OpUEHTALMU pab0UMX MO3UIMI B BAKyyMHOU Kamepe.

3aMeTUM, YTO Ha [IUKJIOBYIO IIPOM3BOIUTEILHOCT OKA3bIBAET CYIIECTBEHHOE BIUSHUE
JUIUTEIIBHOCTD IIOJIHOTO TEXHOJIOTMYECKOT0 IIUKJIAa HAHECEHUS TIOKPBITUN HA BHYTPCHHUE LU~
JMHJPUYECKHE OBEpXHOCTH u3aenuid. K mpumepy, anst ycranoBok tumna bynat (bynar — 3,
bynar — 6, HHB 6.6-11), 1iuTenbsHOCTh MOJHOTO TEXHOJIOTHYECKOTO IHKIA MOXET TOCTH-
raTthb OT OJJHOTO 10 Tpex 4acoB. OOIIas IIMTENBHOCTD MOJIHOTO TEXHOJIOTMYECKOTO IIUKIIA 3a-
BHUCHUT OT JBYX COCTABJIAIOLIMX, & IMEHHO OCHOBHOI'O M BCIIOMOTIaTEJIbHOT'O BPEMEHHU TEXHO-
JIOTMYECKOTO BO3JACUCTBHS [4]. DTH mapameTphbl Ha MPAKTUKE MOTYT OBITh pPa3IM4HbI. JTO 3a-
BUCHUT OT 0cOOEHHOCTEH 000pyI0BaHUs, MAPAMETPOB €ro AKCILTyaTalluu U OOCITYy)KUBaHUS, a
TaK)K€ BBIMIOJIHEHMSI BAKYYMHOW TMTUEHBI.

Ha puc. 1 npencrasiieHa 3aBUCMMOCTb LUKJIOBOW MPOU3BOAUTEIBLHOCTH YCTAHOBKH OT
[apaMeTpOB JJIUTENBHOCTH IOJHOTO TEXHOJOTUYECKOTO IIMKJIa HAHECEHUS TOKPBITUM. 3/1ECh,
Ha puc. 1,a nokazaHa 3aBUCUMOCTb LIUKJIOBOM NMPOU3BOJUTEILHOCTH OT OCHOBHOTO BPEMEHU
TEXHOJIOTMYECKOT0 BO3JAEHCTBHUS Il CTPYKTYPHOI'O BaApUAHTA, NPEACTABICHHOIO BApUAHTOM

3 3
CTPYKTYPHI Str4 = A ) /\1 yi(UiZ’Uil)’ JUISL PA3JIMYHBIX 3HAYEHUW BCIIOMOTaTENbHOIO Bpe-
Ni2=L Nj1=

menu. Ha puc. 1,6 mokazaHa 3aBUCMMOCTb IMKJIOBOW HPOU3BOJUTENBFHOCTH OT BCIOMOTa-
TEJILHOTO BPEMEHU TEXHOJIOTUYECKOTO BO3JAEUCTBUA Ul CTPYKTYPHOT'O BapuaHTa, MPEACTaB-
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Puc. 1. 3aBucuMOCTh IMKJIOBOM IPOM3BOJUTEIBHOCTH YCTAHOBKM OT NIapaMeTPOB
JUIMTEJIBHOCTU TIOJIHOTO TEXHOJIOTMYECKOTO LIMKJIA HAHECEHMS IIOKPBITUI: a — OC-
HOBHOT'O BPEMEHH, 0 — BCIIOMOTaTEIbHOTO BPEMEHU
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6 3
JICHHOTO BaPHAHTOM CTPYKTYphl Stfg = A A Yi(ip,iy)» 201 PA3IMIHBIX 3HAYCHMIE OC-
NMi2=1 nj=1 ’

HOBHOI'O BpCMCHHU.

HpOBeﬂeHHble SKCIICPUMCHTAJILHBIC HUCCICAOBAHNA NO3BOJIMIIN OIMPCACIIUTL 3aBUCH-
MOCTb CKOPOCTHU HAIIBUICHUA HUTPUA TUTAHOBOI'O TIOKPBITUA HAa BHYTPCHHHUC HHUJIHMHIAPUYC-
CKHC IMMOBCPXHOCTU I/I3II€JH/II71 OT HCKOTOPBIX IMApaMETPOB, a UMCHHO. B 3aBUCUMOCTH OT TOKa

nyru | g A (UKCUPOBAHHBIX 3HAYCHUN YIJIOB HAKIOHA MPOJOJIBHBIX OCEH M3/enuid; U OT

yIJla HAKJIOHA MTPOIOJILHOM OCH M3enus s (PUKCUPOBAHHBIX 3HAYeHHUi Toka ayru | J- Ot

JaHHbIe OBUIM MOJIyYEHBI Ha YCTaHOBKE bymar — 6 co cnenuanbHO MOJIEPHU3UPOBAHHBIM T10-
BOPOTHBIM ycTpoiicTBOM [2]. OHM HalOT BO3MOXKHOCTBH OTIPENEIISATH MapaMeTpbl HAHECECHHS
MOKPBITUH OT TEXHOJIOTUYECKHUX ITapaMeTPOB YCTAHOBKH.

Jlnist onipeienieHns BIUSIHUS CKOPOCTH HANBIIICHUS MTOKPHITHS HAa BHYTPEHHIOO ITUJINH-
JPUYECKYIO MIOBEPXHOCTh U3/ENINS HA IIUKJIOBYIO IIPOU3BOJUTEIBHOCTh YCTAHOBKH IPOBEE-
HBI CIIEHUAIbHBIC UCCIEOBAHUSA. DTH MCCIEAOBAHMS BBINOJHSINCH MPH CIEAYIOIUX Mapa-
metpax mpomecca: V; =8,t, =0¢,t,, =600c,t,, =900c, t, =1500C. Onu mosgo-
JWIA  ONPEACTUTh 3aBUCUMOCTh IHUKJIOBOW TMPOU3BOJUTEIHHOCTH BaKyyMHOH HOHHO-
IUTA3MEHHOM YCTAaHOBKHM OT CKOPOCTH HAIbUICHHS MOKPBHITUA Ha BHYTPEHHUE LMIUHApHYE-
CKHE MOBEPXHOCTH M3JIEJIUHN ISl HECKOJIbKUX BapUAHTOB TOJIIIMH MOKPHITUH, a TaKXKe 3aBH-
CHUMOCTb TOJIIIMHBI HANbUIIEMOTO MOKPBHITUS HA IMIMHAPHYECKYIO BHYTPEHHIOIO MOBEpX-
HOCTb M3/I€HS OT Yrjla HaKJIOHAa OCH M3ENHs K HalpaBJICHUIO MMOTOKA IIa3Mbl. JlaHHbBIE uc-
CIIeZIOBAaHUS BBITOJIHEHBI JUIst CIIEIYIOIINX napameTpoB npolecca:
ty =0¢,t,, =600¢,t,, =900c, v, =0,3-10 mxm, t, =1500C, a Ttarke mnpn
(UKCUPOBaHHBIX MapaMeTpax TOKa AYTH.

BobiBoabl. B 3akioueHUM MOXXKHO OTMETHUTB, YTO BBINOJIHEHHBIC HMCCIEIOBAHUS TO-
3BOJIMJIM pa3paboTaTh CTPYKTYPHO-JIOTUYECKHUE BBIPAKEHUS 10 ONPEIEICHNUI0 OCHOBHBIX Ma-
pamMeTpoB MPOU3BOJAUTENBHOCTH B 3aBUCUMOCTH OT CTPYKTYPBl TEXHOJIOTMUECKON CUCTEMBI.
A 3TO JaeT BO3MOXHOCTH BBISIBJIATH HanOoJIee palliOHAIbHBIE CTPYKTYpHBIC BApUAHTHI KOM-
MOHOBKU PAa0OYMX TMO3UIMI B BaKyyMHOH Kamepe TEXHOJOTWYECKOM CHCTEMBI. A TaKke B
JTaHHOH paboTe Mccie0BaHbl OCOOCHHOCTH CTPYKTYPHBIX BApUAHTOB TEXHOJIOTUYECKOM CHUC-
TEMBI U ONPEICICHO UX BIMAHUE HA MapaMeTpbl NPOU3BOAUTENbHOCTH. [Ipu 3TOM monTyueH-
HBIE 3aBUCHMOCTH MapaMeTPOB MPOU3BOJAUTEIBHOCTH OT OCOOCHHOCTEH MpoIecca HaHECEHUs
MOKPBITUN Ha BHYTPEHHUE IMIIMHAPUIECKUE TIOBEPXHOCTH M3/IEIHIA MO3BOJISIOT MPOU3BOIUTD
HaIpPaBJICHHBIA MOUCK CTPYKTYPHBIX BAPHAHTOB TEXHOJIOTMYECKOW CUCTEMBI JUIS ONpeeseH-
HBIX KOHKPETHBIX MPAKTUYECKUX YCIOBUN HaHECEHUS MOKPBITHI Ha pa3MuYHbIC M3/EIHI Ma-
LIMHOCTPOEHUS.
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