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Bnarogapum 3a Nokynky HamnonbHOro BakyyMHOro yrnakoBLUMKa MOAEeNbLHOro psaa
CVP Pro npoussoactea dwupmbl CAS Corp. (Kopesi). lNpocum o03HakoMuTbCcs C
HaCTOSILMM PYKOBOACTBOM Mpexae, YeM npucTynutb K paboTe C YynakoBLUMKOM.
O6palyantech K HeMy Mo Mepe HeOoBXoANMOCTM.

HanonbHbI BakyyMHbIM ynakoBwunk mopaenu CVP Pro (nanee — BakyyMHbIV
YNakoBLUMK) npefHasHayeH [Ans YNakoBKUM MULLEBBLIX M HENULEBBLIX NPOAYKTOB B
BakKyyMHble NakeTbl, a Takke B (ONbrMpOBaHHbIE BaKyyMHble MakeTbl pPasfiMyHbIX
pa3mepoB B BakyyMe.

PasnuyHble Mo MOLWHOCTU BaKyyMHble HAcOCbl, @ Takxe pasmepbl BaKyyMHbIX
Kamep W HarpeBaTelNbHbIX 3NEeMEHTOB MO3BOMAT rnogobpatb NoAXo4slWyo Moaernb
onTUMaribHOW NPON3BOAUTENBHOCTH.

Kopnyc u kamepa BaKyyMHOro YMakoBLUMKA BbIMOSIHEHbI W3  NULLEBOM
HepXaBelLlen cTanu, 4YTO YBenuMyMBaeT CTOMKOCTb K arpeccMBHbIM cpefam U
ynpoLiaeT o4ucTKy. [1po3payvyHas Kpblllka U3roToBrieHa U3 crneumanbHOro crekna, 4To
No3BONSET BUOETb U KOHTPONMPOBATL NPOLECC BaKyyMUPOBaHUSI.

Mbkas HacTporka napamMeTpoB BaKyyMHOro ynakoBLUMKa MO3BONSeT 3ajaTb
HeobXxoaAMMbIV anropuTM npoueaypbl yNnakoBK1 NpoayKTa.

BakyyMHbIN ynakoBLLMK oBnagaeT creayrowmmMmm 0COBEHHOCTAMI:
e KOPMYC U3 HepXKaBeloLLlen cTanu,
e LUM(PPOBON KOHTPOSb BPEMEHMU;
e BbIMyKSias N npo3payvyHas Kpbllka Ona NPOAYKUNN KPYMNHLIX pa3Mepos;
e NPOCTOTA YyNpasfeHnsa n o6CnyxnBaHus;
e ObICTpas HacCTpoOWKa napameTpoB paboTbl N0 Pa3HbIN TUM YNAKOBKM.

OnekTponMTaHne BakyyMHOro yrnakoBLUMKa OCYLLLECTBNSIETCA OT CETH
nepemeHHoro Toka 220 B, 50 Iy,

AKTyarnbHy BEPCUIO PyKOBOACTBA MO 3KCnyaTaumMm Ha BakyyMHbIE YNaKoBLLNKN
cepun CVP Pro MOXHO 3arpy3uTb C MHTEPHET canTa www.caspack.ru (Pasgen
«Mopoepxka» -> «PykoBoACcTBa Mo aKcnsiyaTauumy).

B TekcTe pykoBoACTBa BBeAEHbl YCIOBHblIE 0603HA4YEHUS TUMOBLIX 3NIEMEHTOB B
BUAE KPYKKOB:

®
e KnaBuWKM 0603HAYEHbI COOTBETCTBYHOLLUMMN 3HAYKaAMW: ;

e coobLLeHMsa Ha gucnnee BbieseHbl YrnoBbIMU CKOOKaMMU: <OF>
e VHOMKATOPbI NaHeNu ynpasneHus BblaeneHbl XNUpHbIM wpudgtom ARIAL.

B nepeyHe npakTnyecknx 4encTeumn, kotopbie Bam HeobxoanMmMo BbINOMNHATL B
paboTe C BaKyyMHbIM YNaKOBLLMKOM, MCNOMNb3YOTCA 3HAYKN-NPSMOYTOSNIbHUKK, @ Npw
06CNy>XMBaHUN UM PEMOHTE — LIaru:

Q0 3710 neps.biit wWar.
Q0 3710 BTOPON LWIar.
0 3710 TpeTun Lwar.

nnu
War 1. 3710 nepsbIv LWar.

War 2. 3to BTOPON LWAr.
War 3. 3to TpeTun war.


http://www.caspack.ru/

BakyymMHas ynakoBka siBfsieTCA COBPEMEHHOW YNaKoOBKOW NMULLLEBLIX NPOLYKTOB:
3ameanseT passuTme BakTepuii, Bbi3bIBaKOLMX NOPYY NPOAYKTOB, YBENNYMBAS CPOKK
XpaHeHUs NPOAYKTOB OT TpeX A0 NATU pas (B 3aBMCUMOCTU OT TUNna 1 coctaBa
npoaykrta). [NpenaTtcTByeT NPOHMKHOBEHUIO ra3oB (KMCcrnopos, yrnekncrbln ras),
BOOSHOrO rnapa v NOCTOPOHHMX 3anaxoB. OTCyTCTBUE KMCNOpOoAa BHYTPU YNAKOBKU
npefoTeBpaLLaeT OKUCIIEHME N NOTEPIO NUTATESbHbLIX CBOUCTB U BUTAMUHOB.

BakyyMHas ynakoBka nNuLLEBbIX NPOayKTOB obecneyvBaeT:
yBENMYEHNEe cpoka roAHOCTM NPOAYKTa;
NETKYI0 U KPacUBYHO YMaKOBKY, 3aLUUTY OT 3arpsi3HEHWIA;
npefoTBpaLLeHne YCyLLKX, 3aBeTpMBaHNSA NPOAYKTa;
ynyJlleHne KkayecTBa NpoayKTa (Ao3peBaHue B yNakoBKe, COXpaHeHe apomMara);
yBenuyeHne ToBapoobopoTa, acCOPTUMEHTA, a TakKe CHUKEHNE U3aepKek
BCNeaCTBUE YBENMYEHNS CpOKa rOAHOCTU NPOAYKTa;
BO3MOXHOCTb NpodeCCMOHarIbHOro NpeAcTaBneHus NpoaykTa, co3aaHune bpenaa;
ynakoBKa CbIMy4Mx NPOAYKTOB U XXUOKOCTEN (COycoB, OYNbOHOB U CyMoB);
6e30nMacHOCTb MNULLEBOrO NPOAYKTA.

BakyyMHasi ynakoBka HENULLEBbLIX NPOAYKTOB, 31IEKTPOHUKN, NOSYyNPOBOAHUKOB,
dhapmaL,eBTUYECKOM NPOAYKUMN, TEKCTUNSA U Ap. obecneymBaeT:
e aHTUKOPPO3MIHasA 3almTa (BakyymHas);
aHTUCTaTUYHOCTb, NblNe3alUULLEHHOCTb;
yMeHbLUEeHNe 00 bEMA ynakoBKu (oaexaa, BeLm);
3awmTa oT XuLeHun (baHKHOThI);
3alumTa npoaykra oT nogaenku u panbcndpukauymm.

OTnnMunTENBHBIMN OCOBEHHOCTAMU JAHHOW MaLUWHbI SBIAIOTCS:
e [1BOMHOW 3anaeyHbll LLOB
e 3 HacTpamBaeMmble NporpaMmMbl BakyyMUpOBaHUS
e PYHKUMNA "MATKNN 0BXKmnm"
e ObICTPOCHEMHbIE LOMOSTHUTESNbHbIE BCTaBKN NS YyMEHbLUEHUS Obema
e HaKNOHHas BrarosaluTHas 3NeKTpoHHas naHesnb yrnpaBreHus
nomna BUSCH ("epmaHus)
nHeBmaTtmka SMC (AnoHus)
rmapounnmMHAapbl nogbemMa Kpbiwkn (Kopes)
KOpnyc 13 HepXXaBelLLen ctanm NoBbILLEHHOW TOSILLMHBbI
camogmnarHocTuka
PYCCKOA3bIYHbIN MHTYUTUBHOMOHATHBIN MHTEPdENC ynpaBneHust npoLeccom
BaKyyM1UpOBaHUSA
HU3KMI YPOBEHb LLyMa BO BpeMsi paboThl
e KHOMKa aBapMMHOW OCTaHOBKMU
e POJSIMKOBbIE OMNOPbI



MEPbI BE3OINACHOCTU

TpaHCI'IOpTVIpOBKa BaKyyMHOIo yrnakoBLUMKa O0onycKaeTcd TOJIbKO B
rOPU30OHTas1IbHOM MOJ1I0XKEHUWN COrfnacHoO 0003Ha4YeHnsaM Ha yNnaKkoBKe.

MPEOYNPEXOEHUE: Mepen ncnonsb3oBaHeM BaKyyMHOro ynakoBLLMKa
O3HaKOMUTLCA C  HacCTOAWMM  PYKOBOACTBOM MO  aKcnnyatauuwn. Criegyet
HEeYKOCHUTESTbHO BbIMNOMNHATL NpuBeAeHHble HWkKe TpebosaHua mep HesonacHocTu u
pekomeHgaumm.

BHUMAHWE! PekomeHayeTtcs He ycTaHaBnuBaTb Bpems 3ananku 6onee 1,5 cekyHg,
TakK Kak MOXeT npovcxoauTb obropaHue TedsIoHOBOrO NOKPLITUS

e Bo Bpems ycTaHOBKM, OGCMYXMBAHUS U peMOHTA BaKyyMHOIO yrakoBLUMKa
3NeKTPOoNUTaHNe AOIMKHO ObITb OTKIMOYEHO.

e YcTaHaBnuMBaTb BakyyMHbIli YNaKOBLUMK B XOPOLLO NPOBETPMBAEMOM MOMELLIEHUN.
Heobxoammo obecneunTb 4OCTYN BO3AyXa K BEHTUNALMNOHHBIM OTBEPCTUSAM Ha
kopnyce (He yCTaHaBnMBaTb BaKyyMHbI YNAKOBLUUK BMIIOTHYIO K CTEHE U He
3aKpblBaTb BEHTUISILMOHHbBIE OTBEPCTUS).

e He pa3smeLyaTb BaKkyyMHbI YNakoBLUUK BOM3N NCTOUYHMKOB TeNa v nog npsiMbiMu
COJTHEYHbBIMM Ny4amMm.

e [Insi npegynpexaeHus noxapa He UCMNornb30BaTh BaKyyMHbIN YNaKOBLLMK BONM3N
NEerkoBOCMNaMEHSIIOLLMXCS XKUOKOCTEN U ra3os.

e 3anpelyaeTcsl ynakoBblBaTb S40BUThIE, NTErKOBOCMTAMEHSIOLLMECS U
B3pbIBOONACHbIE BELLECTBA.

e 3anpelyaetcs paboTaTb C BaKyyMHbIM YNAKOBLUMKOM BO BIaXKHOM MOMELLIEHNN.

e [epen ncnonb3oBaHWeM BakyyMHbI YNAKOBLUMK AOSMKEH ObiTb 3a3eMIEH.

e PerynsipHo npoBepsTb kabenb NUTaHWs Ha HanM4YMe MexaHU4YeCcKkUX NOBPEXAEHUNA.

e He pgonyckaTb nonagaHus NOCTOPOHHUX NPeaMETOB B BaKyyMHYHO KaMepy
ynakoBLLMKa.

e [pu 3aKpbIBaHUM NPO3PAYHON KPbILLKM BaKyyMHOW Kamepbl CNneanTb, YToObl ogexaa
Unu apyrue npeameTbl He Obinu 3axarbl.

e CneanTb, 4TOObI CUNMKOHOBLIN YNIOTHUTESb KPbILLKA BaKyyMHOW KaMepbl He Obin
NMOBPEXAEH N U3HOLLEH.

e B crnyyae BO3HVMKHOBEHUS Yrpo3bl 340POBbLI0, ONACHOCTU MOSTIOMKM BaKyyMHOIO
ynakoBLLMKa UK NpW NonagaHny NOCTOPOHHUX NPeAMETOB B BaKyyMHYIO Kamepy,
YNaKOBLLUMK AOMKEH OblTb HE3aMeanUTEeNbHO OCTAHOBIIEH C MOMOLLLbIO KHOMKM

aBapUNHOM OCTAHOBKM, PACOSIOXXEHHOW Ha NepeaHen naHenu.

e [loCTOAAHHO NogaepXuBaTh YUCTOTY BaKyyMHOro ynakoBLUMKa. He nonb3oBaTbCcsa Ang
NPOTUPKN PaCcTBOPUTENAMU N OPYrMU NeTy4nmMu BellectBamu. [lonyckaeTtcs
ncnonb3oBaTb HEBOMbLLIOE KONMYECTBO ounctTuTens. Ounwats TedrIOHOBYHO
NOBEPXHOCTb HarpeBaTelbHOro arieMeHTa BaXXHON MSArKOM TKaHbIo.

e [IpoTupaTtb kKamepy OT Briaru un nbinu.



CneanTb, YTOObI HEe 3aKyNOpUITOCh BO31yX03abopHOE OTBEPCTUE B BaKyyMHOM
Kamepe.

Ecnun BakyyMHbIV yNakoOBLUMK HE UCMOSb3YyeTCsl, kKabenb aNeKTponuTaHnsa AOSMKEH
ObITb OTKITHOYEH.

XpaHI/ITb BaKyyMHbIVI YNaKoBLKUK B CyXOM MeCTE.

BkritoueHue un HaCTpOﬁKa napamMeTpoB U I'Ipl/lHI/IM8I7IT€ BO BHMMaHWE yKa3aHHbIE B
OaHHOM pasferne Tpe6OBaHI/|9-I.



1 TEXHWYECKHUE OAHHbIE

TexHnyeckne gaHHble BaKyyMHbIX YNMakKOBLLMKOB HACTOJIbHOIoO Tura npmueeaeHbl B

Tabnuue 2.1.

Tabnuua 2.1 — TexHn4yeckme aaHHble

MOJEJb

400X

T500X1

[[abapuTHble pasmepbl, MM

680 X 590 X 960

790 X 760 X 970

P83Mepbl Kamepbl, MM

370 X 400 X 80

430 X 500 X 80

Pasmepbl cBapHOWN NNaHku, Mm

O[lHa nnaHkKa

OiHa njiaHka

Mopava Hacoca, M3y 20 20
MoTpebnsemas MowHOCTb, KB/Y
NpoBepsTb LNGPbl — CEPBUCHbLIN OTYET 09 0.9
ObIN, N KCTATU Ha CXeMe eCTb OLUMOKK ' '
NO MOLLIHOCTM

HanpsixeHue, B 220 220
YacTtoTta HanpshkeHud, 'y, 50/ 60 50/60
Mpon3BOACTBEHHbIN LINKIT,

1-2 1-2

YyNaKoBOK/MUHYTY

Macca 6pyTTO, Kr 75 75
Macca HeTTO, Kr 55 55
[abapuTbl ynakoBKu, MM

2 KOMIJEKT NOCTABKUA
lMepeyeHb nocTaBnNsieMbiX KOMNOHEHTOB NpuBeaeH B Tabnuue 3.1.
Tabnuua 3.1 — NepeyeHb NocTaBAsAEMbIX KOMMIOHEHTOB
HaumeHoBaHue KonuyecTtBoO
(wT.)

BakyyMHbIN ynakoBLUMK 1

PykoBOACTBO NO aKcnnyartauum 1

Kabenb anekrtponutaHus 1

BosagywHaa nogyLika

Mo ogHOW Ha
CBapHY NnaHKy

JIeHTOYHbIN HarpeBaTeNbHbIN 3NIEMEHT

Mo ogHOM Ha
CBapHYH NnaHKy

TednoHoBag neHTta

Mo ogHOW Ha
CBapPHY NnaHKy

BcraBka Ans ymeHblleHUst ob6bema

2

KomnnekTt bonTtoB

1




2.1 ObLUU BUAO

Ha pucyHke 2.1 npeactaBneH obwmi Bug n 0603Ha4eHne OCHOBHbIX 3/1IEMEHTOB
BaKyyMHOrO ynakoBLUMKa. Bbikntovatens obuero nutaHma un pasbem ansa kabens
3NEeKTPONUTaHnsA HaxoaaTcs Ha GOKOBOW UM 3aaHEN CTEHKe Kopryca (3aBUCUT OT
Moaenu).

YNNOTHUTENb KPbILLKK
BaKyyMHOW Kamepbl

[Mpo3payvHas Kpblllka
BaKyyMHOW Kamepbl

HarpeBatenbHbIN
3NeMeHT

BakyymHas kamepa

duKcaTop KPbILLIKM

MaHenb ynpaslieHnA

PucyHok 2.1 - O6wmnin Bug n 0603Ha4YeHne OCHOBHbIX 3fIEMEHTOB

2.2 MAHENDb YNPABJIEHUA

[MaHenb ynpaBneHns (CM. PUCYHOK 2.2) CIYXUT Ans: a) ynpasneHus padortomn
BaKyyMHOro YynakoBLUMKa (BKNHOYEHUE/BBIKMIOYEHNE, aBapuiHasa OCTaHoBKa), 0)
HaCTpOMKN napameTpoB paboTbl, B) OoTOOpaxeHusa Tekywlero npouecca paboTbl (C
NMOMOLLIbIO MHANKATOPOB, TakMepa 1 BakyymmeTpa).

HasHayeHne «knaBuw pAns ynpaeBfeHMss W HacCTPOWKM napameTpoB paboTbl
npeacraeneHo B Tabnuue 4.1. MHgukaTopbl cnyxaTt ans otobpaxeHust npouecca
paboTbl, a Tamep oTobpakaeT ocTaBLUeecs BpeMS 4O OKOHYaHUA TeKyLero npowuecca
(cM. pucyHok 2.3).

CeeToguoaHbii gucnnen (Tanmep) M MHOMKaATOPbl PACMONOXEHbl B MPaBOM BEPXHEM
yrny naHenu ynpasneHus. OnnucaHne HAMKaTopoB NpeacTaBneHo B Tabnuue 4.2.
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PucyHok 2.2 — Bug naHenu ynpasneHus

BHumaHme! an/I BO3HMKHOBEHWI HeNnoJslagokK npu pa60Te MallnHbI UK NpU NOJNTy4YeHNn
TpaBMbl UK PUCKE MOJTy4YEeHUA TpaBMbl H606XOLIMMO HaXaTb KHOIKY aBapMVIHOIZ

OCTaHOBKM Ha nepe,qul7| naHennm MallunHbl E |_|pl/| NOMOLLM [aHHOW KraBuLIK
MallnHa npekpawaeT TeKyllyo onepauunto n nepexogut B NCXoaHoOe COCTOAHUE. |_|pl/|
BO3HMKHOBEHUN Henonanok B pa60Te MaLUMHbl HEOBXOOMMO HaxaTb OaHHYIO KHOTKY,
nocre 4ero OTKMK4YnTb MallnHy OT CETW.



Tabnuua 4.1 - KnaBuwn naHenu ynpaeneHus

KINABALLA

HASHAYEHWE

BknoyeHne nutaHus

®

BblkntoueHne nntaHus

lMepekntoyeHne pexxnmoB paboTbl MaLLWHbI

MepekntoyeHne mexay napameTtpamu/CoxpaHeHune
YCTaHOBNEHHOro 3Ha4YeHnst napameTpa (4nmTenbHoe
HaxxaTue)

yBenmqume/ymeHbLueHMe TeKyulero 3Ha4eHnd napamMmeTpa

Py4Hown nepexog k cnegytowiemy atany o6paboTku
npoaykTa.

NPOLIECC »

=) d) B3 BN [BR] B

@BaYYM | @ a3 @ 32nAAKA [| @ 0XNAKA, | @M.OBXMM | @ OBXMM

PucyHok 2.3 - PacnonoxeHve Taimepa 1 MHAMKaToOpOB NaHenv ynpasneHus

Tabnuua 4.2 — MlHaukaTopbl NaHeNn ynpasneHus

WHONKATOP

KOI'JA BKIKOYEH

OTobpaxeHne BbIOpaHHOro pexmma paboThl

OTobpaxxeHne BpeMeHn paboTbl BbIGpaHHOM onepauun (B
CeKkyHaax)

@ BAKYYM

lMpouecc BakyymmnpoBaHu

[Mpouecc rasayum (OTCyTCTBYET B JAHHOW MOAENN)

BHumaHune! HecmoTps Ha TO, 4TO rasauus HegOCTynHa B
AAHHOW MOAenu, MOXHO YCTaHOBUTb Bpems ee paboThbl.
Mpn HacTponke BpemMeHM paboTbl Kaxgon onepauuun
ynakoBKn y6eanTecb B TOM, YTO BpeMs paboTbl KaXxaon 13
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AByX da3s razaumm yctaHosrnieHo pasHbiM 0:0.

Mpouecc 3ananku:

nepBoe 3HavyeHMe — BpeMmsd, OTBOAMMOE Ha Xop4
HarpesaTensa N 3axXuMaHue naketa Mexzay HarpesaTenem
N NPWXMMHOW NIIaHKOW CBEPXY

BTOpOe 3HavyeHMe — Bpems paboTbl HarpeBaTenbHOro
anemeHTa (pakTnyeckoe BpemMsi 3ananku)

@ SAMANKA

I'Ipouecc OCTbIBaHNA 3anadAHHOIo LiBa (,El,aHHaFI onepauund
Heobxoauma and COXpaHeHunA npeseHTa6eanoro
BHELIHEro Bnuaa LLIBa)

Mpouecc msirkoro o6Xuma — MOCTENeHHOe 3anosiHeHue
BaKyymMa BO3[yXOM C LIENbl0 HEe NOBPeauTb YyrnakoBaHHbIN
NPOAYKT (MCMONb3yeTCst MPU yNaKkoBKE XPYNKOW U MSITKON

npoayKLmnK)
Mpouecc obxmma — 3anonHeHWe BakyymMa BO3OyXOM WU
nocnegytollee OTKpbITUE npo3payvHom KPbILLKM
ynakoBLUuKa

iE B [E [

Mpouecc paGOTbI ynaKkoBLUUKa ocCyLlleCTBIIAeTCA cneayroLwmm 06pa30M:

MakeT ¢ ynakoBblBAaEMbIM NPOAYKTOM YKNaablBaeTCs B BaKyyMHYHO KaMepy
3ananmBaeMol 06nacTblo Ha HarpeBaTerbHbIN 3NeMeHT. 3aTeM onepaTop 3akpbiBaeT
KPbILLKY BaKyyMHOWN kaMepbl. B onyLleHHOM NOMOXXEeHUN KpbillKa 3aMblKaeT KOHLEBON
BbIKMOYaTENb, KOTOPLIN 3anyckaeT NPOoLEeCcC BakyyMMpoBaHusi. VI3 BakyyMHOW kamepbl
OTKa4yMBaeTCs BO3AyX.

3atem HacTynaeT 1 (pasa 3anankm — BO34yX NogaeTcs B BO3AYLUHYIO NOAYLLKY, ee
o6beM yBenMumBaeTCcsa 1 oHa NOAHMMAET YCTaHOBIEHHbIM NOBEPX HEe HarpesaTenb C
nexatlinum Ha HeM NakeToM K MPWKMMHOM nnaHke. Bo Bpemsa BTopon dhasbl 3ananku Ha
HarpeBaTerbHble ANIEMeHTbl NoJaeTcs HanpshkeHne 1 NpoMcxoauT 3anainka Lwea Ha
nakere.

[anee nponcxoauT nocTeneHHasa nogada Bo3ayxa U3 OKpyxatoLlen cpeapbl B
BaKyYMHYIO0 Kamepy B Te4yeHne BpemMeHn paboTbl markoro obxmma « M.OBXXUM».
Msrkuii 06>kMM NO3BONSET COXPaAHUTbL HENOBPEXKAEHHBIMU XPYMNKNE NPOAYKTbI a TakKe
obecneuntb Bonee rnagkyo He MATYIO YNakoBKy. [10 nCTe4yeHnn BpeMEHU MSArkoro
obXxnma ocTaBLleecs gaBrneHne cobpacbiBaeTcsl CTaH4apPTHLIM 06XMMOM C
MakcumanbHOM nogaden Bo3ayxa. locne nonHoro cbpoca gaBneHms KpbilKa
BaKyyMHOW KaMepbl aBTOMaTUYECKM OTKPbIBAETCS M YNaKOBaHHbIN NPOLYKT MOXHO
M3BneKkaTb.
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2.3 YCTAHOBKA

O Yb6eautbcsa, YTO BblkNoYaTenb HAXOAUTCS B MOJTIOKEHUN «BbIKIHOYEHOY.

Q lMepea Hayanom paboT 3anente mMacno B BaKyyMHbI Hacoc. icnonb3oBaTb TONbKO
cneunanbHoe Macro, npefHasHadyeHHoe [Ond  BakKyyMHbIX HacocoB. [lpu
rOPU3OHTaNIbHOM MONOXEHUN BaKyyMHOrO YMNakOBLUMKAa YPOBEHb Macra B Hacoce
AO0JKeH BbITb He HMxe 1/3 B OKOLLKEe YPOBHS Macria v He Bblwe 1/2.

MpumeyaHue. Bo wusbexaHwe ObICTPOro M3HOCa AeTanen BaKyyMHOro Hacoca He
aonyckatb paboTy ¢ BakKyyMHbIM YMNaKOBLLMKOM MpU YPOBHE Macna B OKOLUKe Hacoca
Hwxe 1/3.

U YcraHOBUTbL BaKyyMHbIA YMaKOBLUMK B XOPOLIO OCBELLEHHOM W BEHTUIMPYEMOM
NOMELLEHNUN Ha TrOpU3OHTanNbHOM nrockoctn (nony). WM3beraTb ycTaHOBKM B
arpeccMBHOM cpefie U MbiflbHbIX MOMeLLleHUsX. HenpasunbHaa ycTaHOBKa MOXET
cTaTb NPUYMHON HeCTabunbHOW paboTbl BaKyyMHOrO ynakoBLMKa.

O [na nogknioyYeHns nMTaHnsa MCnonb3oBaTh PO3ETKY C COOTBETCTBYOLLNM
HanpsHkeHeM 1 3a3eMNALLMM KOHTaKTOM.

O [na nogknioyeHns nuTaHnsa NCnonb3oBaTh Kabenb 3NeKTponuTaHus, BXOASLWMNA B

KOMIMJIEKT NMOCTaBKN, N PO3ETKY C COOTBETCTBYHOLLNM HanpAXeHnem.

2.4 BKINIOYEHUE N HACTPOMKA NMAPAMETPOB

BHumaHue!
Y6eauTtecb B TOM, YTO KpbiLLKa OTKPbITa U BbIKMOYaATENb BbIKMOYEH, NpexXxae Yem

NnoaKrni4YaTb MallnHYy K CeTU. Ecnn KpbILLKa 3aKpbiTa, Nocrie BKIM4YeHUA ynakoBLLUUK
aBTOMaTU4eCKN Ha4YnHaeT pa60TaTb, T.K. KOHLEBOW BbIKMOYaTENb HAX0AUTCA B
3aMKHYTOM TOJ1I0OKEHUN.

[Mpoueaoypa ynakoBKM COCTOUT W3 HECKOMbKUX MPOLLECCOB, KOTOpble BaKyyMHbIN
YyNakoBLUMK BbINOMHAET nocnegosaTtenbHO. [locne 3akpbiTUS KPbILWKA  BaKyyMHOW
Kamepbl Ha4YMHaeTCH Npouecc BakyyMMpoOBaHUA, Aarnee 3ananka wea ¢ nocrnenyowmm
€ro OCTbIBaHMEM, 3aTEM NPOMUCXOAUT 3anosIHEHNE BaKyyMHOM Kamepbl Bo3gyxom. CVP
Pro no3sonsieT coxpaHATb HACTPOUKM.

CVP Pro no3BonsieT CoxpaHuTb 3 pasnuuHbiX Npodunsa HacTpoek (pexuma) ans
pasHbiX NpoAaykTtoB. [lpyM nepBOoM 3anycke ynakoBLiMKa HeobXxoauMMO HacTpouTb
napameTpbl Kaxgoro u3 Tpex pexummoB paboTbl. [1pn Heob6x0AMMOCTU UCNONb30BaHUA
He 6onee 1 BapmaHTa HAacTPOEK, MOXHO HACTPOUTb NapameTpbl TOMNbKO ANA OAHOro U3
peXnMoB 1 BNOCEACTBMN NOMb30BaATLCSH TOMNMBKO UM.

HacTtporika napameTpoB paboTbl MO3BONSAET 3agaTb BpPEeMSA MNPOTEKAHUSA KaKOooro
npowuecca, a ycCTaHOBKa HYNEeBOro 3HayeHus mnapamMeTpa Mo3BOMAET MponyCcTuTb
onpegeneHHbIN Npouecc ynakoBkn. Takum obpasom, paboTy BaKyyMHOroO ynakoBLiMKa
MOXHO HacCTpOUTb MO YMNakoBKYy, OTBEYaloLlyl onpedeneHHbiM TpeboBaHuaMm. Ha
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pucyHke 4.6 npuBedeHa CxemMa anroputmMa HacTpOoWKM napameTpoB ANsi OAHOro
pexunma.

U lNogkniounTtb kabenb SJIEKTPONNTAHUA B po3eTky C COOTBETCTBYHOLLUM
HarpdaxeHmem
a ﬂ,]‘lﬂ BKIMKOYEHNA BaKyyMHOIo YynakoBLIMKa nepeBegnuTe BbIKM4YaTesllb NUTaHua

@ B nonoxeHne BKIJl. YnakoBWMK 3anyCTUT KOPOTKUI LMK cCaMOANarHOCTUKN,
B pamMkKax KoToporo 6yayT noodepedHO 3anylleHbl Bce onepaumm ynakoBKu
npoaykra.

U Ha gucnnee otobpasutcs 1 pexum u
BpemMsi paboTbl NepBOM onepauuu
obpaboTku npoaykra
(BakyymupoBaHue)

Mpumeyanue. [laHHble CMMBObI HA gucnnee NHPOPMUPYIOT O TOTOBHOCTU BaKyyMHOMO
ynakoBLUMKa K paboTe.

U Tenepb HeobxoguMmo yCTaHOBUTbL Bpemsi paboTbl npouecca BakyyMumpoBaHus (B
cekyHgax) Ona M3aMeHeHus 3HaveHus
BOCMNONb3yNTEChb Knasuwamu

I'Iocne BblbOpa Hy>XHOro

3Ha4Yenda HaxmmTe U ynepx(MBaVlTe

KnasuLy B TEYEHMEe HECKOJTbKUX CEeKyHA, Moka He ycnblwuTe Aonrum
3BYKOBOW CUrHan. OTO O3HayaeT, 4YTO YCTaHOBIIEHHOE 3Ha4yeHwe napameTpa
coxpaHeHo. [lnana3oH yCTaHOBKN BpeMeHU BakyymMupoBaHus coctasndaeT ot 0 go 99

CeKyHa.

O HaxmuTte knaBuwly ANnst nepexoda K criegyloweMy napameTpy Ans
HacTponku. MoTyxHeT NHAMKATOP BaKyyMUPOBAHUS U 3aropuTcs UHAMKATOP rasaumun
(ra3aums HepocTynHa B [daHHOM MoAenu, XOoTs ee Bpemsi paboTbl Takke
yCTaHaBnMBaeTCs B CEKyHaax)

U YcraHoBuTE Npy NOMOLLN KIlaBuLL BpemMsa 1 ¢pasbl rasaumm pasHbim 0:0.

3ateM HaxXmMuTe U yOoepXuBanmTe Knasuly Onsi CoOXpaHeHnsa napameTpa.
[Mocne aToOro cCHoBa HaXXMUTE ee NS nepexona K HacTpouke 2 dasbl rasayuu.

U Ytobbl onpepenutb, Kakaa pasa HacTpaMBaeTCs B [OaHHbIN MOMEHT obpartute
BHMMaHMe Ha LBET CBETOANOLHOIO MHOMKaATopa Ha 3Haudke rasauuun. MNpu HacTpoike
1 pasbl razaunm cBeToAMOL CBETUTCS 3€SieHbIM LIBETOM, NPU HacTponke 2 dasbl —
KpacHbIM (cMm. Puc. 2.4)
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Puc. 2.4 ngukaums 1 casbl 1 2 hasbl rasaumm npu HaCTponke
U MMpumeyaHune. BHe 3aBUCMMOCTM OT Hanuuma YHKUUM rasauuMm B YNakoBLUMKE
NPUCYTCTBYET BO3MOXHOCTb YCTAaHOBKMN BpeMeHu rasaumm. He 3abyabTe yCTaHOBUTb
BpeMsi NepBoun 1 BTOPoK (hasbl rasauunmn pasHoim 0:0

I'IpumeanMe. Ecnu B npouecce HaCTPOVIKM napamMmeTpoB HE HaXMMaTb KilaBULL B
Te4eHUe HECKOJIbKMX CEKYH, YyNaKOoBLUMK BO3BpaLlaeTCd B UICXoAHOE COCTOAHUNE U
COXpPaHATCA TOJIbKO 3HA4YEHNA NapameTpoB, COXpaHEeHHbIe NMp1 NMOMOLLN

|

MpumevaHve. Bpems BbINONHEHMS KaX a0 onepaumm no ynakoBke ycTaHaBrnvMBaeTcs
co06pasHo MCnonb3yemMomy NpoayKTy ONbITHLIM MyTEM.

PekomeHayemoe BpeMsi yCTaHOBKM BaKyyMUPOBaHUSA NPy NepBON yrnakoBke npoaykra 5-
40 cekyHA.

PekomeHayemoe Bpems 1 (pasbl 3anankm coctaBnsieT 2-6 cek.
PekomeHayemoe Bpems 2 (hasbl 3anankm coctanseT 1-3 cek.
PekomeHayemoe BpemMsi oxnaxageHus coctasnseT 1-5 cek.

PekomeHayemoe BpeMs paboTbl Msrkoro ooxmnma coctasnset 0-10 cekyH (B
3aBMCUMOCTH OT XPYMKOCTW yNakoBbIBAEMOro NpoaykTa — Yem 6ornee TBEpAbIN NPOAYKT,
TeM MeHbLUe BpeMs paboTbl MArkoro o6xxmnma)

NpPOoOOJTKUTESIbHOIo HaXatna KrnaBULLN

Mpu ycTaHOBKE BpEMEHN BaKyyMUPOBaHUA HEOBXOOUMO OPUEHTMPOBATLCS MO
MaHOMETPY OaBneHust B BaKyyMHOM kamepe (puc. 2.5). [Ana goctumxkeHns
MaKCMMarsibHOro Ka4yecTtBa Co34aHnsa BakyyMHOW cpebl Heob6xoaMMo co3gaBaTtb
nasneHue He HMxe -100 klMa. MNMpu nokaszaHnAX gaBfeHNA HUXKEe CUHEN 30HbI LKarbl
cpefa He cyMTaeTcsl BakyyMoOM 1 He obnagaeT COOTBETCTBYIOLUMM MOMOXUTENbHbIM
3P EeKTOM Mpn XpaHeHUN NPOaYKTa.

Puc. 2.5. — MaHomMmeTp gaBneHnsa B BaKyyMHOM KaMepe, co3gaBaeMoro B npotecce
BaKyyMUpPOBaHUS

Ha pucyHke 2.6 npuBefeH LMK HAaCTPOMKM NapamMeTpoB Ans ogHOro pexuma. Kak
BUOHO Ha PUCYHKE AN COXPaHEHUS 3HAYEHUS KaXKaoro napameTpa Heobxoanmo
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HaxkaTb W yaepxmBaTb KHOMKy «Bp», a 4na nepexoaa k cneayowemy napameTpy —
eQVUHOBPEeMEHHOe HaxaTune KHomnku « Bp»
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JIepKaATh
3 cex.

3 cek. 3 cek.

ﬂ - nepKaTh - NepKaTh
A

& &
Bxmrounre YcTaHOBHTE HY)KHOE Haxxmure VYcranosure Haxxmure kHONIKY «Bp» mis mepexona
BBIKJTIIOYATEIh 3HAYEHUE U HAKMUTE KHOIIKY «Bp» HY>KHOE BpeMs HACTpOlKe BTOpoil (pa3bl razarum.
MUTaHUS U yJep>KuBanTe JUId Tiepexo/ia K rasaiyu u VYcTaHOBHUTE 3HAUEHUE U yJIEp>KUBANTE
3aropurcs KHOIIKY «Bp» s HacTpoMKe Ha)XMUTE U KHOTIKY «Bp» 111 coxpaHeHus. 3aTeM CHOBa
WHJUKATOP COXpaHEHUs nepBoit (assl yaepKrBanTe HaxxMuTte «Bp» U1t mepexoa K HaCTpOrKe
«BAKYYM>» razanuu KHOTIKY «Bp» 1 nepBoii (pa3sl 3amnaiiku

COXpaHEHHS.

JIePKaTh JepKaTh JIepKaTh JIepKaTh
3 cek.

YcraHoBUTE HYKHOE Haxxmure kHOTIKY YcTaHoBUTE HYXKHOE VYcranoBure Haxxmure kHOnKy «Bp» nis
3HAYEHUE U «Bp» mns 3HAUCHUE U yAepKUBaiTe HY>KHOE nepexo/ia K HaCTpOKe MSATKOTO
yIIepPKUBANTE KHOIKY nepexoa K KHOTIKY «Bp» s 3HA4YECHHUE U o0xuma. 3aTeM YCTaHOBUTE
«Bp» g coxpaHeHus HacCTpoOilke BTOpOu COXpaHEHHUs. 3aTeM HaXMUTE yaepKuBaiTe HY)KHOE 3HAUYCHUE U YACpKUBANUTE
(a3zbl 3anmaiiku KHOTIKY «Bp» 1mist mepexonaa k KHOTIKY «Bp» KHOTIKY «Bp» 11t coxpaHneHus.
HACTpOMKe mapamerpa JUISL COXpaHEHUSI. HacTtpoiika 3aBepiiena!
OXJIAXKICHUS

Puc. 2.6 — lNopsaok HAaCTPOMKM NapaMeTpoB OAHOIO pexmma
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MpumeyaHue. Ecnu Bo3HMKaeT NOTPeOHOCTb BakyymMmsauum MasneHbKoro npoaykra B
oonbLon Kamepe, pekomeHayeTcs NCnosnb30oBaThb cneumnanbHbIn «PP»
(mnonunponuneHoBbIi) BGNOK ANa yMeHblieHs obbeMa BO3ayxa B BaKyyMHOW KaMepe,
TEM CaMbIM cokpatlaeTtcs BpeMs BaKyymMusauumun. CneunanbHbIn PP
(monmnnponuneHoBbI) 610K MOXHO 3aka3aTb OTAENbHO.

BHUMAHMUE! Cneantb, 4Tobbl OTBEPCTUE OTKAYKM BO3ayXa B BaKyyMHOM Kamepe ObIno
Bcerga oTKpbITbiM!

B LIk Bl

N

U [ns BblkNtoYeHUs1 nepeseanTe BbIKoYaTeNb MUTAHUS B nonoxeHue BbIKI/1.

2.5 HAYAIO PABOTDI
O MMepekayka KOHOEHCMPYEMbIX NAPOB

BHumaHue!
OcTaTo4YHbIN KOHOEHCcaT pacTBOPSET Macro, yXyawaeT ero cmasbiBaloLme
CBOMCTBA U 3TO MOXET BblI3blBaTb 3aKNMHNUBaAHME poTopa.
CnepaunTte 3a OTCYTCTBMEM KOHOEHCATa B BakyyMHOM Hacoce.

U 3akponTe 3anopHbii BEHTUNb BO BcacbiBawwem Tpybonposoae. Bknwounte
BaKyyYMHbI HacoOC C 3akpbITbiM BcCacbiBalOWMM TpybonpoBoAOM M pante emy
nopaboTtatb NPUMEPHO nonyaca, 4Tobbl ero Temnepatypa nogHsMnacb NPMMEpPHo Ao
75 rpagycos.

U lMopgkniounte Kabenb  3nMekTponuTaHUs B PO3eTKy C  COOTBETCTBYHOLUUM
HanpshKeHMeM W BKIMOYUTbL BbIKNOYaTenb obLWero nNuTaHus, pacrnonoXeHHbIN Ha
3agHen unm 60KOBOW CTEHKE Kopnyca.

Q [Ona BkntoveHus Xnakoeu.lea HaXMUTE Ha naHenu ynpasreHus KraBuLly

Iﬁ\‘l
BKINIOYEHUA . YnakoBwMumK  npoBegeT

CaMOAMarHoOCTUKy nocriegoBaTenibHbIM - 3anyCKoM
Ka)kdon onepaumum ynakoBKW B TE€YEHUE KOPOTKOro
BpeMeHu. 3aTeM Ha gucnnee otobpasaTcsa pexnm U ycTaHOBMEHHOE BpeMsi paboTbl
nepBoro npowecca.

Mpumeyanue. [laHHblE CMMBOSbI Ha gucnnee NHPOPMUPYOT O TOTOBHOCTU BaKyyMHOrO
ynakoBLUMKa K paborTe.

O MNopbGepute nooxoosLLyto yNakoBKy ANst BAKyyMUPOBAHUA NPOAYKTa.

MpumeyaHue. Heobxooumo uvcnonb3oBaTh YNakoBKYy, KOTOpasi NMpw 3anavBaHUU He
BblAENAET TOKCUYHbIX NN SA0BUTLIX ra30B.

MpumeyaHue. He pekomMeHOyeTcsi ynakoBbiBaTb 3aMOPOXEHHYH MpPOAYKUMIO, T.K. B
npouecce BaKyyMUpoOBaHWsi 0Opa3yeTcsi KOHAeHcaT, YBenuuMBalLWMiA  U3HOC
BakyyMHOro Hacoca.
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U YcraHoBUTH Tpe6yeMb|e napamMmeTpbl pa6OTbI BaKyyMHOIo YynakoBLUKa WA
Bbl6€pI/ITe pexnm C HeobxoanMbIMKU 3apaHee npeaycraHoBJIEHHbIMU NMapaMeTpamMu

®

NpY NOMOLLM KHOMKMK .
AKKYypaTHO YNOXWUTb NPOAYKT, KOTOPbLIA crieayeT ynakoBaTtb, B BaKyyMHbIM MakeT.
[MONOXMTb BaKyyMHbIN NakeT OTKPbITON CTOPOHOW Ha 3ananBatoLnm dNIEMEHT.

0o

U OnyctTuTb Npo3payHylo KPbILWKY BaKyyMHOMW Kamepsbl, Y4yTb npuxkas. Nocne Toro kak
Kpbllwka 6yaeT 3akpbiTa, BaKyyMHbIA YMNAKOBLUWMK aBTOMATUYECKM MNPUCTYNUT K
BbIMNOMIHEHUIO 3aaHHOW MpOorpamMMbl U HaYHETCS MNpouecc BakyymupoBaHus. [pu
3TOM KpbiLlKa 6yaeT yaepXXmBaTbCs BakyyMOM B 3aKPbITOM MOMOXEHUMN.

Bkntountes wuwHamkatop TMPOLIECC (nger ynakoBka COrflacHO  3aJaHHOM
nporpaMmme, nNpu 3TOM BakyyMHasa kKamepa He OTKpbIBaeTCcs).

I'Ipumeqal-wle. He OI'IyCKaI‘/'ITe KPbILIKY BaKyyMHOIZ KaMepbl, eClin He YynaKoBblBaeTe
npoAayKT. PaboTa BaKyyMHOIo ynakoBLLMKa «BXOJIOCTYHO» noBbllLaeT WHTEHCUBHOCTb
M3HOCA ero OCHOBHbIX 3JIEMEHTOB.

O Bo Bpems npouecca BaKyyMUPOBaHWS, CO3[aHHbIA B Kamepe Bakyym Onokupyet
BO3MOXXHOCTb MOAHATb KPbILLUKY BaKyyMHOW KaMepbl 40 OKOHYaHWS BCero npouecca
ynakoBbIBaHUS. BkrtoyeHMe coOTBETCTBYOLMX UHONKATOPOB COOOLLIAET O TEKYLLEM

npotiecce B BaKkyyMHOMN Kamepe.
=<

Koroa BKMOYeH uWHOMKaTOpMM npoucxoauT yaaneHue Bosdyxa W3

BaKyyMHOM Kamepbl. Ha ceeTognogHom gucnnee nget obpaTtHblA OTCYET OCTaBLUErocs
BPEMEHN BaKyyMUPOBaHUS Kamepbl. BakyymmeTp nokasbiBaeT ypOBEHb CO34aHHOro
BakyymMa B BaKyyMHOM kamepe. MakcumanbHoe 3HaveHue wkansl MuHyc 0,1Mpa = -1
aTtm.

Korma BknovyaetTcs  MHOMKATOP , NpoucxoauT  3anavBaHue
BaKyyMHOro naketa npuv MNOMOLUM HarpeBaTenbHOro anemeHTta. Ha cBeTogmoaHOM
avicnnee naeT obpaTHbIN OTCYET OCTaBLUEroCsl BPEMEHM 3ananBaHus.

Nocne 3anamBaHUsi HauyMHaeTCs npouecc OcCTbiIBAHNUA WU  BKIIHOYAETCA

MHOVKaTopMsss OcCTbiBaHVe npeaoTBpallaeT AecopMaLmio WBa U 06pa3oBaHus B
HeM Ny3bIpbKOB BO3AyXa Cpasy Mocre 3anaiiki. B aTo BpeMmsi BakyyMHbI YNaKOBLLMK He
BbINOSHAET HMKaKMX oOnepauuii, a Ha CBETOOMOAHOM AMCMIee BbiCBEYMBAETCS
OCTaBLLEECS BPeMsi OCTbIBaHWS.

Mo OKOHYaHMM mnpouecca OCTbIBAHWS BaKyyMHasi Kamepa 3anorHAeTCs
BO3/yXOM, MO3BOMSIS OTKPbITb MPO3PAYHYI0 KPbILIKY (HEKOTOpble MOAENU BaKyyMHbIX
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YMNakoBLUMKOB O60pyﬂ,OBaHbI MEeXaHn3MOM aBTOMaTU4YEeCKOro noabemMa KpbILUKA
BaKyyMHOﬁ KamMepbl nocne rnpouenypobl yI'IaKOBKI/I). Ha gucnnee BbicBeTUTCA <Ed>.

U lMocne npouecca ynakoBbiBaHNA U3BJ1E€Yb yHaKOBaHHbIVI npoAayKT U3 KamMepbl N Npun
HeobxoaMMocCTH NOBTOPUTb Npouenypy ynakoBbiBaHNUA CO crneayrowmnm npoayKToM.

MpumeyvaHue. pn HeyooBNeTBOPUTENBHOM KayecTBe ynakoBku cMm. Pasgen 6 gns
peLeHnsa BO3HMKLLEN NpobnemMsbl.

U lMo okoH4YaHuM BCeX pa60T BbIKI'TOYNTb NMUTaHNE BakKyyMHOIo ynakoBLUKa U BbIHYTb
kabenb ANEKTPONMUTAHNA N3 PO3ETKN.

BHUMAHMUE! B cny4yae BO3HUKHOBEHUS Yrpo3bl 340POBbLI0 UM ONACHOCTHU
NOJZIOMKM BaKyyMHOIO yrnaKoBLUMKa UCNOJIb30BaTb «KHOMKY aBapMUHOWM

OCTaHOBKM [ cTon
YnakoBLUMK HeMeAIeHHO npeKkpalaeT paboTy, B BaKyyMHYI0 KaMepy nocTtynaeTr
BO34YyX U OTKpbIBaeTCHA Npo3payHast KpbilwKa KaMmepbl.
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3 BO3MOXHbIE HEUCTIPABHOCTU U PEKOMEHOALIUA
No YCTPAHEHUIO

Bo3moxHble HEeNCNnpaBHOCTU BaKyyMHOVI CnCTtemMbl M BaKyyMHOrNro HacoCa WUux
BEPOATHbIE NPUYUHbI N peKoOMeHOdalunn no yctpaHeHuntio npeacrtaBli€Hbl B Tabnuue 3.1.
BoamoxHble HENCNPaBHOCTN 3ananBatloLlLlero arieMeHTa npeacrtaBrieHbl B Tabnuue 3.2.

I'Ip|/| HeoOXOAMMOCTM MOXHO 3akasaTb 3arnacHble 4acTu yepe3 nMnoctaBLnKa

ToBapa.

Tabnuvua 3.1 — BO3MOXHbIE HEMCMPABHOCTU BAKYyMHOIo Hacoca U BakyyMHOW CUCTEMbI

OnucaHue PekomeHaauumn no
BeposaTHas npnynHa
HEeMUCnpaBHOCTHU yCTPaHEeHUIO
BakyyMmHbIN OTKNYeH BbIKMYaTenb BknounTb nuTaHue
YNaKoOBLUMK He obLiero nutanusa (BbIKITHOYATEND PACNOSIOXEH
paboTaer. ynakoBLLUMKa. pPSOOM C pa3beMOM NUTAHUSA Ha

3aHen nnm 6OKOBOW CTEHKe
Kopnyca).

OTKNOYEH KOHLIEBOM
BbIKMO4aTENb
(cpabaTtbiBaeT npwu
3aKPbITUN KPbILLKM
BaKyyMHOW Kamepbl).

3aKkpbITb NPO3paYHY0 KPbILLKY
BaKyyMHOW Kamepbl.
OTperynupoBaTtb NonoxeHue
KOHLIEBOro BbIKMto4aTens.

MoBpexaeHo pere BpeMeHu
BaKyyMHOro Hacoca.

O6paTuTbCs B TEXHUYECKYIO
cnyx6y « CAS».

MNoBpexaeH asuraTenb
BaKyyYMHOro Hacoca.

O6paTuTbCs B TEXHUYECKYIO
cnyx6y « CAS».

B BakyymHoun
Kamepe cosfaeTtcs
HU3KUI BaKyyM.

MN3HOLLIEHbl OCHOBHbIE
3N1IEMEHTbI BaKyyMHOrO
Hacoca UM Hacoc
NOBPEXOEH.

O6paTuTbCs B TEXHUYECKYIO
cnyx6y « CAS»

HennoTHoe coeanHeHue
oTBOASLLEN TPYOKM
BaKyyMHOro Hacoca unm
TpybKa noBpexaeHa.

MNoBpexaeHa kamepa
noabéma 3anavBatoLLero
anemMeHTa nog
3ananBaroLLIMM 31EMEHTOM.

O6paTuTbCs B TEXHUYECKYIO
cnyx6y « CAS».

CWNUKOHOBLIN YNNAOTHUTESb
BaKyyMHOWN KPbILLKW
nponyckaeT BO34yX.

MpoBepnTb, NpaBUNbLHO K
YJTIOXXEH CUITMKOHOBbLIN
YyNNOTHUTENb B KaHaBKe
BaKyyMHOW KPbILLKW.

Mpun noBpexgeHun, 3aMeHnTb
CUIMKOHOBbIN YNNOTHUTESb.

HepoctaTtouHbIn YpOBEHb

macna B BakyyMHOM Hacoce.

3anuTtb macno go Tpebyemoro
YPOBHS.

YcTtaHoBneHo
HeJOoCTaToO4YHOE BpeMS
BaKyyMUPOBaHMS.

YBenMunTb Bpems
BaKyyMUPOBaHUSA B HACTPOMKe
napameTpoB paboTbl
ynakoBLUMKa (CM. puc. 2.6).

VMcnonb3oBaTb BKIagbiLu,
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yMeHbLluawLme 06bEM Kamepbl.

He OTKpbIBaeTCA
BakKyyMHasaA KamMmepa.

3aKpbIT BO34yX00TBOAALLMNN
COJIeHOMOHbIN KIanaH.

[ns ynakoBLUMKOB,
YKOMMNJIEKTOBaHHbIX
aBTOMaTUYECKUM
NO4bEMHMKOM KPbILLKN
BaKyyMHOW Kamepbl,
noBpexgeH MoTop
NoABbEMHOro MexaHmu3ama
NN MeXaHM3M 3aKITMHUIIO.
HewncnpasHa npyxuHa
nogbEMa KPbILLKN.

O6paTuTbCs B TEXHUYECKYIO
cnyx0by « CAS».

MNocne
BaKyyMUpOBaHUs B
yrnakoBKe C
NPOLYKTOM
oCTaeTcsi BO3ayX.

HenpaBunbHoe
pa3meLLeHne BaKyyMHOro
nakeTa Ha 3anamBatoLemM
anemeHTe.

[MonoxuTb BakyyMHbIV nakeT
OTKPbITOM CTOPOHOM Ha
3anamBaloLLnimi NIEMEHT U
npyXaTtb ero ¢ NOMOLLbIO
cneumanbHOM NPUXXUMHON PaMKW.

HepaBHoMepHOEe
pacnpegeneHne gaBneHus
3anavBatoLLEro anemMeHTa
Ha 3ananBaemyto obnacTtb
nakeTta.

['psizHasi NOBEPXHOCTb
nakeTa B MecTe
3anamBanua. YacTtumubl
npoaykTa Ha wee. Macrno ot
NPoAYyKTa.

MpaBunbHO yCTaHOBUTL
CUSTMKOHOBbLIN YMAOTHUTENb
OTBETHOW YacTn,
pacnonoXeHHbIW Ha NPo3pavyHoun
KpblLLKE BaKyyMHOW Kamepbl.
O6paTuTbCs B TEXHUYECKYIO
cnyx06y « CAS».

[MocTopoHHME 3BYKM
unu gpebdesxaHune
BO Bpemsi paboTbl
BaKyyMHOro
yNaKoBLLUMKA.

lMocTopoHHMI 3BYK MOTOpA
BaKyyMHOro Hacoca.

O6paTuTbCs B TEXHUYECKYHO
cnyx6y « CAS».

3akynopunocb
BO3ayxo3abopHoe
OTBEpPCTUE Unun Tpydka
BaKyyMHOr0 Hacoca.

Y6paTb NnpegMeT, Bbi3BaBLUUIA
3aKynopkKy Bo3ayxo3abopHoro
OoTBepCcTuS.

HepoctaTto4uHbIn YpOBEHb
Macna B BaKyyMHOM Hacoce.

3anuTb macno go tpebyemoro
ypoBHS (CM. pasgen 4.5).

B BakyyMHbIWM Hacoc 3anuTo
macno, He
npeAHasHa4yeHHoe Ans
AAHHOro Tuna Hacoca.

3ameHunTbL Macrno (CMm. pasgen
4.5).

BakyyMHbIN ynakoBLLMK
paboTaeT gonroe Bpemsi
nnu paboTaeT B yCrnoBusx
NOBbILLIEHHOW TeMnepaTypbl.

Ob6ecneunTtb BakyyMHOMY
YNaKoBLUMKY AOCTATOYHYHO
BEHTUNALMIO.

O6ecneunTb OOCTYN BO3ayXa K
BEHTUNSALUNOHHLIM OTBEPCTUSAM
Ha Koprnyce ynakoBLiMKa.

HewncnpasHOCTb MOTOpa Unu
CONEeHONOHOro Knanaxa
BaKyyMHOro Hacoca (U3HoC
NN NOBpPEXAEHME).

O6paTnTbCsa B TEXHNYECKYIO
cnyx0y « CAS».
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Tabnuua 3.2 — Bo3aMOXXHble HEMCMPaBHOCTM 3ananBaroLLEro 3NeMeHTa

OnucaHue PekomeHngauum no
BeposaTHas npnynHa
HeUcrnpaBHOCTHU yCTpPaHEeHUIO
HarpeBaTtesibHbIN HarpeBaTtesnbHbi anemMeHT | [poBepnTb KOHTaKTbI
3MEMEHT He nospexaeH nnu HarpeBaTeNbHOro afieMeHTa.
3ananBaeTt OTCYTCTBYET €ro nutaHue. Mpu noBpexaeHun
yNaKoBKY. [MnoXon KOHTaKT B MecTe 3anavBaroLLEro afieMeHTa
NoAKMNOYEeHUs BbIMOSIHUTL €ro 3amMeHy (CM.
HarpesaTesibHOro pasgen 4.2).
anemeHTa. O6paTuTbCs B TEXHUYECKYIO
cnyxoby « CAS».
He yctaHoBneH napameTp YcTaHOBUTbL ApYyroe 3HavyeHune
paboTbl HarpeBaTebHOro (c™m. puc 2.6). [lnana3soH
aniemMeHTa unmn Bpems YyCTaHOBKW BpeMeHU 3ananBaHuns
HarpeBa 3anavBatoLero coctasnseT ot 0 4o 3,5 cekyHa.
3fleMeHTa yCTaHOBIIEHO
«0»,
He pabotaeT coneHomaHbin | O6paTUTLCS B TEXHUYECKYHO
KnanaH; kamepa 3ananku He | cnyxby « CAS».
pacLumpsieTcsa u He
NPWKUMaET CBapMBatOLLYHO
NNaHKy K OTBETHOM YacTn
NN Kamepa 3anamnku
noBpexaeHa.
HeynosnetBoputen | [psisHasi NOBEPXHOCTb OumncTnTb NOBEPXHOCTL
bHOE Ka4yecTBO 3anavesaemon obnacTu. 3anavBaemon obnact nnu
3anaviku MCNOnb30BaTb HOBYHO YNAaKOBKY.
(npucyTtcTBYIOT HepoctaTo4Hoe Bpems YBennunTb Bpems 3anavikm unm
HecnasHHble Harpesa 3ananBatoLlero TemnepaTypy Harpesa B

obnacTtu, Ny3bIpbKu
BO34yxa, LUOB ferko
pacxoguTcs npu
He3HauYnTENbHOM
yCcunmn).

aNeMeHTa Unu HU3Kas
TemnepaTtypa 3ananku.

HacTporKkax napameTpoB paboThbl
(cm. puc 2.6).

Cnabbi npmxum
cBapuBatoLLen NnaHku ns3-3a
HeJOCTaTOYHOro AaBreHus
B Kamepe 3anaviku.

O6paTuTbCs B TEXHUYECKYIO
cnyx6y « CAS».

[Nocne 3anavku B LWIBE
NPUCYTCTBYIOT Ny3bIPbKK
BO34yxa u3-3a
He4OCTaTOYHOrO BPEMEHM
OCTbIBaHUA.

YBenuunTb Bpems OCTbIBaHUS
nocne 3ananku B HacTpomKax
napameTpoB paboTbl (CM.
puc.2.6).

3anavBatoLlas nnaHka
noBpeXxaeHa nnu
nedopmMmpoBaHa.

O6paTuTtbCs B TEXHUYECKYIO
cnyx06y « CAS».

MpumeyaHue. PekomeHaauum no ycTpaHeHuo, onncaHHble B Tabnuue
HencnpaBHOCTEN, HE rapaHTUPYIOT PeLLEHME BO3HMKLLEN Npobnemsl. [pu
BO3HWKHOBEHUW HEUCMPABHOCTU pEKOMEHAYEeTCA 06paTUTLCA B TEXHUYECKYHO CryXOy

«CAS».
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4  OBCNYXWUBAHUE N PEMOHT

BHUMAHWE! MNMepen nposeaeHmnem obcnyxmBaHnst UM pEMOHTOM BaKyyMHOrO
yNakoBLUMKa Nofgaya dMeKkTponnuTaHus 4ormkHa 6bITb NONTHOCTLIO OTKMoYeHa! Burnka
LUHYpa NUTaHUA JOSMKHA OblTb OTKIOYEHA OT po3eTKu!

PaboTbl No obCnyXMBaHWIO BaKyyMHOIO YMakoBLUMKA AOJHKEH BbIMOSHATbL TOSbKO
KBanMguUMpOBaHHbIA cneuunanmct.

Bce BUAbl pEMOHTOB [OMKHbI BbIMOMHATLCA Cleunanu3vpoBaHHbIMU NPEANPUATUSMU
no o6CcrnyXMBaHWMIO U PEMOHTY 060pPYAOBaHNS.

PaboTbl N0 3amMeHe HarpeBaTeNbHOIO 3fIEMEHTa creayeT HauMHaTb He paHee, Yem
yepe3 20 MUMHYT nocre npekpalleHuss paboTbl BaKyyMHOrO YNakoBLMKA U MOSTHOTO
OTKIIIOYEHUS SNEKTPONUTAHUS.

3anuBaTtb B BaKyyMHbI1 HAcoC TOSIbKO Macro, crneuuanbHO npeaHasHavyeHHoe At

[laHHOro TUMa Hacoca.
e Cnegutb, 4TOObI NPV YCTaHOBKE HOBOFO CUSIMKOHOBOIO YMNSOTHUTENS KPbILLKM
BaKyyMHOW kaMepbl OH He Obln HaTSHYT.

4.1 TPA®UK TEXHUYHECKOIO OBCJITY X XUBAHUA

lMpumeyvaHue. lHmepearsbl mexHu4eckoao obcnyxueaHusi CUIbHO 3a8ucsm om
ycnosul aKcrnyamayuu. Yka3aHHble HUXe uHmepearibl criedyem paccmampusams 8
Kayecmee Ha4qarlbHbIX 3Ha4YeHul, o mepe HeobxodumMocmu UX MOXHO COKpamuma usu
YOnUHUMB.

[Mpy 0COBEHHO TAXKENOM peXMME IKCyaTauumn, Hanpumep, CUnbHasa 3anblNIEHHOCTb
aTMocdepbl UM TEXHONOMMYECKOro rasa, apyrue 3arpsa3HeHust UM NOCTOPOHHUE
YacTuubl B TEXHONOINMYECKOM ra3e, MOXeT OKa3aTbCs HE0OX0aUMbIM CyLLLECTBEHHO
COKpaTUTb Neproabl TEXHUYECKOrO 00CNyXnBaHMS.

ExepnHeBHO:
e [lpoBepsainTe ypoBeHb U LBET Macrna (cMm. pasgen 4.4)
ExeHepenbHO:

e [lpoBepbTe BakyyMHbIN HACOC Ha OTCYTCTBME TeYM Macna — B Cry4yae
obHapyXeHust Te4n Hacoc HeOHBXOANMO PEMOHTMPOBATL (CepBMCHas cryxoba
CAS)

EXxemecsiuHO:

e [IpoBepbTe cOCTOsIHME BbIXOAHbLIX PunbTpoB (Puc.4.14 - 4)

e Y6eaurecb B TOM, YTO BaKyyMHbIN HACOC OTKMIOYEH M 3aBNOKNMpoBaHoO OT
CITy4anHOro BKNOYEHUA

e B cnyvae, ecnu ounbTp BCacbiBatoLLero natpybka yCTaHOBIEH, NPOBEPbTE
unbTP BXOAHOrO BO3a4yxa U Npu HE0HBXOAMMOCTN OYMUCTUTE €ro CXKaTbiM
BO34yXOM UM 3aMeHuTe.

e B cnyyae akcnnyatauum B CUNbHO 3anbINEHHOW cpefe OMUCTUTE, Kak OnMcaHo B
nyHkTe «Kaxable 6 mecaueB»
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Kaxable 6 mecsiueB:

e Ybeaurtecnb, YTO Ha KOpryce HET MbIfn N rpa3n, Npu HeoBXoAUMOCTU OYUCTUTE
Kopnyc

e [lpoBepbTe, YTO BaKyyMHbIN HACOC OTKITHOYEH M 3aBNOKMpOBaH OT Crly4YyanHoro
BKNHOYEHUS

e Ouuctute kpbinbyaTky (Puc.4.14 — (12), pewétky BeHtunatopa (Puc. 4.14 — (13)
n pé€bpa paguatopa oxnaxgeHus (Puc. 4.14 — (14)

ExerogHo:

e Ybeaurtech, YTO BaKyyMHbI/ HACOC OTKMIOYEH N 3aBNOKMPOBAH OT Cry4YanHoOro
BKIOYEHUS

e [IpoBepbTe paboToCcnoCOOHOCTb BbIXOAHBLIX PunbTpoB (Puc. 4.14 - 4)
Yepes kaxable 500-2000 paboumnx yacos:

e 3amMeHuTEe Macro

4.2 3AMEHA HATPEBATENbHOIO 3NIEMEHTA U TE®JIOHOBOW
NNEHKA

OnucaHve AencTBuM 3aMeHbl HarpeBaTesibHOro aneMeHTa nogpodHoO onncaHo
no waram ¢ gotorpadoumsmm.

BHumaHue! PaboTbl Nno 3ameHe HarpeBaTenbHOro afieMeHTa crnegyeT HaduHaTb He
paHee, 4Yem yepe3 20 MMHYT nocrne npekpaweHns paboTbl BaKkyyMHOro ynakoBLiuKa u
NOJSTHOTrO OTKIOYEHNS ANEKTPONUTAHNS.

LWar 1. AKkypaTHO CHATb C HanpaBnsalLWwmx 6ok 3anamearowmx anemeHToB (Puc. 4.1)
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Puc. 4.2 I | Puc. 4.3 |
lar 2. Vicnonb3ys KpecTOBYIO OTBEPTKY, BbIKPYTUTb BUHTbI, Kpenswme npoBoaa

NUTaHUs, NOAXo4ALWME OT KOHTAKTOB BaKyyMHOW KaMepbl K cBapHOW nnaHke (Puc. 4.2) u
BbIHYTb BeCb 610K 3anavBatowmx anemeHToB (Puc. 4.3).

Puc. 4.4 Puc.4.5
War 3. BbikpyTUTb BUHTbI HA HUKHEWN YaCcTU CBAPHOM MNSIaHKN U OTAESNUTb KOHCTPYKLMIO
3anavBatoLLEero anemeHTa ot 6akenutoson penku (Puc. 4.4. n Puc 4.5).
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Puc. 4.6 Puc. 4.7

War 4. Otaenute chmkcupyrowyo neHTy ot technoHoBoun nosepxHoctu (Puc. 4.6).
3aTteM BbLIKPYTUTb BUHT, PacrnoOfOXEHHbIA MO LEHTPY OakennToBOW PEWKWU, KOTOPbIn
Kpenut TednoHoByto rneHty (Puc. 4.7). 3atemM wu3Bnekute [Ba HarpeBaTenbHbIX
3MleMeHTa 1 3aMEHNTE UX Ha HOBbIE, 3aKpenunB UX aHanorMyHeiM obpasom.

War 5 Monb3aysck nHpopmaumen waros 1-3 yctaHoBUTE 06paTHO 610K 3anamBaroLLmx
3N1eMeHTOB

4.3 3AMEHA BO3YLLUHOW NOQYLLUKU

BHumaHue!
Kak n npu 3ameHe nobbIx 4pyrnx KOMNOHEHTOB yNakoBLUUKa nepes BbiMOAHEHNEM
onepaunn 3ameHbl BO34YLIHON NOAYLIKM HEOBXOAMMO OTKIIHOUYUTL NMUTAHME MaLUWHBI.

Puc. 4.8
War 1. OTkpyTUTE KpenexHble 60NTbl 3a4HEN KPbILLKM KOpNyca ynakoBLUMKa. 3aTem
OTKpYyTUTE (huKcupytoLlyto wanby kabens (Puc. 4.8) n akkypaTHO CHUMUTE 3a4HIOH0
KPbILLIKY.
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Puc. 4.9
LWar 2. B 3aBuCMMOCTM OT MOAENN yNakoBLLMKa pasnuyaeTcs pacrnonoxeHune
BO3AYyLUHOW NoAyLwku (noaywek). MNMoaylika pacnonoxeHa nof KaxabiM
HarpeBaTerbHbIM anemeHToM. CoobpasHO pacrnonoXeHuo HarpeBaTeNbHbIX
3NeMeHTOB B3rMSHUTE Ha BHYTPEHHIOK CTEHKY Koprnyca nof HarpesaTtenem. Bol
yBNOUTE MeTann4ecknin Wtyuep 1 NnogBeaeHHbIn K HeMy wnaxr (Puc. 4.9) .

Puc 4.10 Puc. 4.11
War 3. OtkpyTuTe hmkcmnpytoLlyto ranky wryuepa (Puc. 4.10). 3atem otcoeguHuTe
wnaHr. Tenepb MOXHO M3BreYb BO3ayLLIHY0 noaywky (Puc. 4.11).
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4.4 NMPOBEPKA YPOBHA U LUBETA MACIJIA

NMpoBepka uBeTa macna

Macno gomxHo 6bITb CBETMbIM, NMOO npo3payHbiM, NMB0O HEMHOTO NEHUCTLIM UIK
HEMHOIO TYCKIbIM. Mono4yHoe obecusevnBaHme, KOTOpOE HE NUcHe3aeT MNnocrie OTCToA
Macria, o3Ha4aeT 3arpAa3HeHme Mmacsia NoCToOpoOHHMUM MaTepuarniom. Macno nu6o

3arpsAA3HEHO NOCTOPOHHMM MaTepuanom, NGO BbIrOPEno 1 ero Heo6XoaAMMO 3aMEHUTb.

lNMpoBepka ypoBHA Macna

Y6eantecb B TOM, Y4TO BaKyyMHbI HACOC OTKMIOYEH 1 Macno cobpanochb B HMXKHEMN
CeKL MM MacrsHoro cenaparopa.

OueHunTe ypoBeHb Macna B CMOTPOBOM okoulke (Puc.4.12)

Puc.4.12 - CMOTpOBOE OKOLLKO 45151 OLIEHKN YPOBHSA Macrna

B cnyyae, ecnu ypoBeHb Macna CHU3UICS HKE MUHUMANbHON OTMETKU:
Honente macno (cm. pasgen 4.5)
B cnyyae, ecnu ypoBeHb Macna npesbicusi oTMeTky MAX:

UpeamepHoe pasbaBreHne macrna KOHAeHCaTOM — 3aMeHUTe Macino 1 NpoBepbTe
TEXHOJSIOrM4Yecknin npouecc.
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Cpok cnyx6bl macna

Cpok cnyx0bl Macna curbHO 3aBUCUT OT YCMOBUIN aKkcnnyaTauun. VigeanbHbiMu
YCINOBUAMM 3KCNyaTauumn ABNSETCHA YMCThIN CyXOM BO3AYLUHbIN NOTOK 1 paboyas
TemnepaTtypa Hwxke 100C. MNpwu akcnnyaTaumm B Takux yCNoBUAX cnefyeT 3aMeHsTb
yepes Kaxable 500-2000 paboynx yacos unu pas B nosnroaa.

lMepBas 3ameHa Macna nocne Havana akcnnyartaumm obopyaoBaHust He 4OMmKHa ObiTb
nosgHee, yem Yyepes 500 yacoB UCNOMb30BaAHUA.

B HEKOTOPbIX MOoAeNAX O60pyD,OBaHI/IF| YCTaHOBJIEH MEXaHU3M CIieXeHUA 3a YyacToToMn
CMeHbl Macna.

B oueHb He6J'IaFOI'IpI/IFITHbIX YCIoBUAX 3KCrJsiyataunn CpokK CJ'Iy)K6bI Macra MoxeT ObITb

mMeHee 500 pabounx yacoB. OyeHb KOPOTKNN CPOK CIybbl Macrna ykasblBaeT Ha
HenCcnpaBHOCTb UNKN Ha HeBraronpuaTHbIE YCIOBUS SKCMyaTauum.

CpOK CJ'Iy)K6bI Macna MOXHO yBeJIM4nTb, eCrin BMECTO MUHEpParibHOro Mmacria
ncnonb3oBaTb CUHTETUYECKOE MacCrKO.

[ns BbiGopa Macna, Hauny4wmnm o6pa3oM COOTBETCTBYHOLLIErO BaLLUM YCIOBUSAIM
akcnnyaTaumm, obpalanTecb K MECTHOMY NPeACcTaBUTENO KoMnaHun Busch.

Ecnn y Bac HeT onbiTa OTHOCUTESNBHO CPOKa CNyX0bbl Macna B BalIMX YCIOBUSIX
aKkcnnyaTaumm, To pekomeHayeTcs Yyepes kaxable 500 paboynx YacoB BbIMOMHATb
aHanu3 Macrna m Takum obpas3om yCTaHOBUTb CPOK €ero Crnyxobl.

Tabnuua 7.1 — lNpoBepka macna

XapakTepucTuka

MpnynHa

Hencteus

Macno nmeeTt 4épHbIn
uset

Cnmwkom 6onblune
WHTEpBarnbl MeXay 3ameHom
macna
Macno neperpenocb

[MpomowTe BakyyMHbIN Hacoc
3ameHuTe BbixogHble hunbTpbl (Prc.4.14 —
4)

BanenTte B Hacoc HoBoe macro (Cwm. pasgen
4.5)

B cnyyae cnuwkom KOPOTKOro Cpoka Cry»Obl
Macna: UCnomnb3ynte macno ¢ 6onee BbICOKON
TepmocTorikocTbto (Macrno) nnm yctaHoBute
oxrnaguTtenb

Macno BogsiHMucTOE 1
npuobpeno 6enoathin
uBeT

B BakyyMHbIN Hacoc nonana
BOAA WKW 3HAYMTENbHOE
KONM4ecTBO Bnaru

[MpomoiiTe BakyyMHbIN Hacoc
3ameHuTe BbIxogHble unbTpbl (Puc.4.14 —
(4))
3aneinTe B Hacoc HoBoe macno (Cm. pasgen
4.5)
lMpoBeguTe Nepekavky KOHAEHCUMPYEMBbIX
napos
(cm. Pazgen 2.5)

Macno cTano Tary4nm
n/vnNu BA3KUM

HenpaBunbHbIA TN Macna,
BO3MOXHa oLmbka npu
3anuBke
BosmoxxHa aonueka

[MpomoriTe BakyyMHbIN Hacoc
3ameHuTe BbixogHble unbTpbl (Puc.4.14 —
4)

3anenTe B Hacoc HoBoe Macno (Cm. pasgen
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HenpasunbHOro Macna 4.5)
lMpoBepbTe, YTO Mpu 3anpaBke N AONUBKE
Macna 1Ucnonb3yeTcd npasBunbHbLIN TUN Macna

lMpomoiTe BakyyMHbIN Hacoc
3ameHuTe BbIxogHble hunbTpel (Puc.4.14 —
4
CmelumBaHue - )
3anenTe B Hacoc HoBoe Macno (Cm. pasgen
Macno nenuTes HEeCOBMECTUMbIX Macen 4.5)
lMpoBepbTe, 4YTO NpY JONUBKE Macna
1cnonb3yeTcd NpaBuIbHbIA TUN Macna

[na NpoBepKU 1 OLEHKM YPOBHS, COCTOSIHUSA U LiBETA Macria BOCMOSb3ynTech
CMOTPOBbIM OKOLIKOM (Puc. 4.12).

4.5 3AMEHA MACJIA BAKYYMHOI'O HACOCA XD020

OnuncaHve penctBuM 3aMeHbl Macna BaKyyMHOro Hacoca ans mogenen “XD020”
nogpobHo onucaHo No waram ¢ goTorpadmuamm. CxemaTUdeckum BuA BaKyyMHOrO
Hacoca 1 ero OCHOBHbIE 3fIeMEHTbI NpeAcTaBeHbl Ha pucyHkax 4.13 n 4.14.

BHumaHne! [llepeg HayanoMm  3aMeHbl  Macna  BakKyyMHOro  Hacoca
3NEeKTponUTaHMe BaKyyMHOro YMNakOBLUMKA [OOSMKHO ObiTb MOMHOCTBIO  OTKIIHYEHO!
Heobxoaumo wncnonb3oBaTb TOMbKO CneuuanbHoe Macno, npegHasHayeHHoe NS
BaKyyMHbIX HacocoB. lcnonb3yemoe Mmacno AommkHO ObiTb Ne68 wunm Ne100. [Mpwu
rOPU3OHTaNbHOM MOMOXEHUN BaKyyMHOro ynakoBLUMKa YpoOBEeHb Macra B Hacoce
AOIKeH BbITb He HMXe 1/3 B OKOLLIKE YPOBHSI Macna u He Bbliwwe 1/2.

doto 1 doto 2

War 1. Ha OokoBOW CTOpPOHE BaKyyMHOro YMakoBLMKA CHATb MeTanM4eckyto
NNacTuHy, 3aKpbIBaOLLYO AOCTYM K OTBEPCTUSM 3aMeHbl Macria BakyyMHOro Hacoca.
lMpy NnoMOLM raevyHoro Kno4va BbIBUHTUTL MPOOKY CnuBa Macra, pacnosyiOKEHHYK Ha
AHUWE BakyymMHOro Hacoca (cm. ¢doto 2). Cnutb macno 4epes oTBepctve, a no
3aBepLUEHMIO MIOTHO 3aBUHTUTb NPOOBKY.

30




doto 3 doto 4

LWar 2. BbiBMHTUTL NpOoOKy OTBEPCTMA ANs 3anuBa macna (cm. goTo 3).
3anutb macno o otMmeTkun 1/3 ...1/2 ypoBHa macna (cMm. doTo 4).

NMpumeyaHue. Ecnu ypoBeHb Macna npesbiwaeT 1/2, BO3HUKAET MNOBbILWEHHOE
pacnbinieHne macna Bo BpemMsi paboTbl BaKyyMHOro ynakoBLiuka. Ecnm ypoBeHb macna
MeHbLue 1/3 nonoxeHust 40 OTMETKM, B pabovemM pexunme CTeneHb Co3gaHus Bakyyma
OyneT Huxe.

War 3. Mo 3aBepLueHmnto Bcex paboT NNOTHO 3aBUHTUTL NPOOKY. YCTAHOBUTbL HA MECTO
3aLUNTHBIN KOXYX, 3aKpbIBaOLLMIN JOCTYN K HACOCY Y BHYTPEHHUM YacCTsM.
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ﬂ,OCTyI'I K OTBEPCTUAM O5NA 3aMeHbl MacClla B BaKyyMHOM HaCOCe 3aKpbiBaeT
MeTalsinyeckad nnactnHa (KO)KyX), pacnonoxeHHas Ha BbokoBon CTOpPOHE yMnaKoBLUUKa.

(1) - oTBEpCTME ANA 3anuBa Macna,
(2) - oTBEpPCTME ONs cnvBa mMacna.

PucyHok 4.13 — PacnonoxeHue oTBepCTU Af1s1 3aMeHbl Macria BakyyMHOro Hacoca
mogenu 020

[ns 3ameHbl punbTpa (4), Heob6xoaANMMO nocreaoBaTeNibHO CHATbL cHavana: (7),
(8), (9), (10), a 3atem (1), (2), (3), (4), (), (6).

(1) - 6onT;

(2) - KpblWKa;

(3) - npoknagka;

(4) - ounbTp;

(5) - ynnoTHuTenb
(npoknagka);

(6) - npyxwuHa;

(7) - BUHT;

(8) - npoknagka
manas;

(9) - npoknagka
oonbLias;

(10)- pesnHoBas
npoknagka;

7 (11)- BakyyMHbIN

Hacoc mogenu
020.

PucyHok 4.14 - Cxema anemMeHTOB BaKkyyMHOro Hacoca mogenu 020
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BAKYYMHbI YNAKOBLUMK HANONBHOIO TUMNA

MOLEJIUCVP

PYKOBOACTBO MO 3KCMTYATALIUA
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