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Mockonbky pyHKLMUU GUNbLTPOB, 06HEKTUBOB,
ONTUYECKNX U30NATOPOB U pasoBpallaTe/bHbIX
NNacTUHOK, NONSAPU3aTOPOB U 3epKan B 60blINHCTBE
c/ly4aes 3aBUCAT OT KayecTBa HAHECEHHOr 0 MOKPbITUS,
TO nocsie onepauun Wan$oBKU N NOJIMPOBKU
oNTUYeCKUX AeTasie OHWN NPOXOANT onepauum
npomMbIBKW. B cTaTbe NpuBeaeHo onucaHmne
aBTOMaTU3MPOBaAHHOro KomMmnaekca npomMbiBku AKI1-3
AN GUHULLHOM NPOMbIBKM KPYNMHOrabapuTHbIX
ONTUYECKUX AeTanen U3 KBapLLeBOro cTek/a nepep
HaHeceHMeM NOKPbITUIA B Bakyyme. NMpuBepeHbl
TexXHMYyecKmne xapakTepncTukmn KomMmrnsekca.

PYAOBaHMS — TPAJULMOHHO CHJIbHbBIE CTOPOHEL
pabotsl mpennpusatus OAO «OnTHYeCcKoe CTaH-
KOCTpoeHHe U BakyyMHas TexHHUKa» (OAO «OC u BT »).
Ha npotskeHuH 6osee copoka JeT CIel[HMaTuCTaMHU
KOMIIAaHUH pa3paboTtaHo 6osee 180 Mozesielt CTAHKOB,
BaKYyMHBIX YCTAHOBOK M IIPOMBIBOYHBIX KOMIIJIEK~
COB, KOTOPbIe BHeJIpeHbI B OIITHYeCKOe IIPOK3BOACTBO
Ha ITPeATIPUSATHSAX OJIM>KHEro U JaJIbHEero 3apybeskps.
3a rmocjaegHMe OITHAAATh 1eT B KoMIIaHUuHU «OC 1 BT»
paspaboTaHo 23 MomenH COBpeMeHHOro obopymoBa-
HUS. ABTOMAaTH3allMs yIpaBiaeHUs paboron obopy-
NOBaHUS [/ NPOU3BOLCTBA ONTHYeCKHX [eTaler
OCYILIeCTB/ILeTCS IIPOMBIIIJIEHHBIMH KOMIIBIOTepaMU
WJIY IIPOr PAMMHUPYeMbIMH KOHTPOJIEPAMH.
[TIpoMBIBKa ONTHYECKUX AeTaleH — CJIOKHBIN TeX-
HOJIOTHYECKHH Ipolecc, O6beqUHSIOIMUN I[I0Ce-
[OBATe/IbHOCTbh PA3/IMYHBIX TEeXHOJIOITHYeCKHUX OIle-
paliMii: yhajleHHe 3arpsS3HeHHH, OIOJaCKHBaHUe,
cymky. ObopymoBaHHe HOBOIO IIOKOJIEHH S MIPe/CTaB-
nseT aBTOMaTH3HPOBAHHBINM KOMIIJIEKC IIPOMBIBKH
mopenu AKII-3 (manee kKomrIuiekc). OH o6beIHMHUII
B CBOeM KOHCTPYKLIHH JIy4IlHe pelleHHs, HCIONb

Pazpa60TKa M HM3rOTOBJIeHHe ONTHYecKkoro o6o-
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AUTOMATED OPTICAL DETAILS
WASHING COMPLEX

USED BEFORE COATING

THE DETAILS IN VACUUM
ENVIRONMENT

A.A.Budilovich, A.C.Dorosdkevich, Candidate of
Technical Sciences, A.A.Melnikov, V.P.Nakonechny,
A.V.Romanovich, V.S.Tomal, Candidate of Technical
Sciences, T.G.Shushkanova,

0JSC"0S and VT", os_vt@mail.belpak.by, Minsk,
Belarus

Since the functions of filters, lenses, optical isolators
and phase-shift plates, polarizers and mirrors in most
cases depend on the quality of the applied coating,
after grinding and polishing of optical components,
they undergo washing operations. This article
describes the automated washing complex AKP-3

for final washing of large-sized optical parts made of
quartz glass before coating in vacuum environment.
The technical characteristics of the complex are
described as well.

equipment is the traditional strengths of OJSC

'Optical Machine-Tool Building and Vacuum
Technology" (OJSC "OS and VT"). Over more than forty
years, more than 180 models of machine tools, vacuum
plants and washing complexes have been developed,
which are introduced into optical production at the
enterprises of near and far abroad. Over the past
fifteen years, the employees of OJSC "OS and VT"
have developed 23 models of modern equipment. The
equipment operation automation control for the
production of optical parts is carried out by industrial
computers or programmable controllers.

Washing optical components is a complex
technological process that combines the sequence
of various technological operations: removal of
contaminants, rinsing, drying. New-generation
equipment is represented by automated washing
complex, AKP-3 model (hereinafter referred to as the
complex). It combined in its design the best solutions
used in the commercial washing installations of KP-1,
KP-2 models, RTKP-1 complex and some others, as well
as a number of fundamentally new developments. The
complex is designed for finishing washing of optical

The development and manufacture of optical
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EMKOCTb CraHums
RELOIPREE BOZ4OMOArOTOBKM
Hasi
Y3en Y3en Y3en Y3en
LNPKYASLMN- LNPKYNALUN- LNPKYNSLUN- LMPKYNSLUN-
dunbTpaumm dunbTpaLmm dunbTpaLmm dunbTpaumm
YCTaHOBKa NpOMbIBKM
Crton Kamepa BaHHa BaHHa BaHHa BaHHa Cton
BbIFPY3KU CyLKM 4 3 2 1 3arpysku MyneT
Y3en punbTpaumm Bo3ayxa
dnekTpolukadp [ [ 1 1

Puc.1. Cxema asmomamu3uposaHH020 KomMnAaekca npombleku onmuyveckux demaneti AKP-3
Fig. 1. Scheme of the automated optical details washing complex AKP-3

3yeMble B CePHHHBIX YCTAaHOBKAaX IIPOMBIBKH MOZe-
nen KII-1, KII-2, xomnnaekce PTKII-1 B HeKOTOPBIX
OPYyTHX, a TaKXKe psj, IPUHIKUIIKAIBHO HOBBIX Pas3-
paboTok. KoMIliekc pegHa3HadeH 11 QUHHUIIHON
IIPOMBIBKH OIITHYECKHUX JeTaler K3 KBaplLieBOro
CTeKJa C MaKCMMaJIbHBIM pa3MepoM 760x440x80 Mm
C MCIIOJIb30BAHHMEM BOAHBIX MOIOIIHUX PaCTBOPOB
Iepell HaHeCeHHeM IIOKPBITHH B BaKyyme. OCHOB-
Hble TexXHHYeCKHe XapaKTepUCTHUKH KOMIIJIeKca
AKII-3 mpuBefeHHl B Tabnuie. KOMIIJIEKC COCTOMT:
M3 YCTAaHOBKH IIPOMBIBKH; CTAaHLIUK BOIOIIOALO-
TOBKH; YCTAHOBOK LIUPKYIALHUU-QUABTPALIUU )i
Ka’k[IO0M IPOMBIBOYHOIM BaHHEI; y371a GHIBTPALIHH.
Ha puc.1 mpuBeneHa ero cxema. B cocTaB yCTaHOBKH
IIPOMBIBKH BXOJAAT: YeTbIpe IIPOMBIBOUHBIE BAaHHBI
M BaHHa CYIIKH; aBTOOIEPATOp; KaCCeTOHOCHTE/b
M KacceTa; CTOJ 3arpy3KH (KaMepa HarpeBa) U CTOJ
BBIIPY3KHM KaCCeTOHOCHTeJNSI C KacCeTOM U [eTasbio
(mamee KaCCeTOHOCHUTEJIB); 3AIMUTHOE OrpPa’kIeHUe

parts made of quartz glass with a maximum size of
760x440x80 mm using aqueous washing solutions
before coating in vacuum environment (Fig.1). The
main technical characteristics of AKP-3 complex are
given in the table below. The complex consists of a
flushing unit; water treatment stations; circulation-
filtration units for each wash bath; filter assembly.

The washing unit consists of four washing baths
and a drying bath; auto-operator; cartridge carrier
and cartridge; loading table (heating chamber) and
cartridge carrier unloading table with a cartridge and
a part (hereafter referred to as the cartridge carrier);
protective enclosure of the working area of the unit;
electric cabinet; remote control.

In the segment of manufacturing optics, there
are a lot of competitors; therefore OJSC "OS and VT"
retains its positions due to the fact that it provides
convenience of processing: baths, loading and
unloading tables are mounted within a single frame
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pa6oqe171 30HBl YCTAaHOBKH; 3J1€K- OCHOBHble TeXHUYeCcKme xapakTepuctnkm komnaekca AKM-3

TpomKad; MyIbT yIIpaBlIeHHs.

B cermeHTe M3TOTOBJIeHHS
ONTHUKHU OYeHb MHOTO KOHKYPEeH-
TOB, 103ToMy "OC u BT" ymepsku-

Main technical characteristics of AKP-3

HanmeHoBaHue nokasarens

Parameter

BennuunHa
nokasaTesiemn
Value

BaeT CBOU ITO3MIIUH 3a CUET TOro, MaKcuManbHbIi PasMep O4MILABMbIX ONTUYECKIX ACTANEH, MM | oo 110 o0
uyTo obecreunBaet ynobcTBo obpa- Maximum size of optical parts to be washed, mm
60OTKH: BaHHBI, CTOJBl 3arpy3KHU KonnyecTBo BaHH-MO3MLMIM B YCTAHOBKE, LUT., U3 HUX:
W BBITPY3KH CMOHTHDPOBAHBI Number of bath-positions in the unit, pcs., including:
B eQMHOM Rapkace (puc.2). B ycTa- -yNbTPa3BYKOBbIX (418 MOKLLMX PACTBOPOB) 5
A p puc.2). By - ultrasonic (for detergent solutions) 2
HOBKe IIepBble 4YeThIpe BaHHBI - 4151 POTO4HOM BOAbI 2
npengHasHavyeHbl O/ IIPOMBIBKH - for running water 1
OIITUYECKUX JeTallel B MOIIIUX '?”"dcy!-”K”
-fordryin
pacTtBopax H B Boje. EMKOCTH e -
BMeCTMMOCTbL OAHOM BaHHbI, /1, HE MeHee 210
BAHH ONpENeIeHd M3 pacHdeTa Capacity of one bath, I, minimum
KPYHHoratsaPIfTHHX obpabarsiBa- [lnanasoH perynMpoBaHusa TemnepaTypbl B BaHHaX, °C: 30-70
eMBbIX meTaneu. Kaxkpmag U3 BaHH Temperature range in the baths, °C
HMeeT IIepe/JIMBHOe OTBEpPCTHE [lnanasoH peryimpoBaHumsa TeMnepaTypbl BO3ayXa:
OJIs1 CJIMBa >XUIKOCTU B COOTBET- Range of air temperature control:
- _ - B Kamepe Harpesa O[] Ha cTone 3arpysku, °C 30-70
CTBYOIIHWHU Yy3eil UPKYISALHUU ; : '
yioiL y HHPKYJISLL -in the heating chamber on the loading table, °C 30-70
GUIBTPALIUM M pacIIpele/IUuTe/b - B BaHHe cyLiku, °C
Hble KapMaHBI C MaTpybramu s -inthedrying bath, °C
MoJayy OYMUINEeHHOH >XHJIKOCTH MOLLHOCTb ybTPa3ByKOBOro reHepaTopa, KBT, He MeHee
o6paTHo B BaHHBL. BaHHBI CHab- Povverofultras?nic generator, kW, minimum 1,0
KeHBI BGOPTOBBIMM  OTCOCAMU ¢ PEryavpoBkon 10-100%
P with requlation
AT yAANIEHHS I14pOB  MOIOIIHX KonnyecTBo Y3 reHepaTopoB Ha OAHY BaHHY, LUT. 5
PaCTBOpPOB H BOABL H CHab>KeHBbI Number of ultrasonic generators per bath, pcs.
3JIeKTPOHATpeBaATEJIbPHBIMH 3JI€- PENTUHI GUILTPALMM OT MEXaHWUYECKUX NPUMEeCcen:
MeHTaMH, KOTOpble YCTaHOB- Filtration rating from mechanical impurities:
JIeHbI Ha BHEIHeH CTOPOHe JHHUII] - MOIOLMX pacTBOPOB, MK 1
- detergent solutions, mc 05
BAHH, N4TYHKAMH TeMIIEPATYPhI - BOZbl O4MLLEHHOM 6e3 MexaHNYecknx npuMecen, MK 02
U JaTYHKaMHU YPOBHA. B JHHINAX - purified water without mechanical impurities, mc '
BaHH PpacCIIOJIOKeHBl C/IHBHBIE = (208 EtOIRIARIOIER A1 M, 1Y
- deionized water, mc
maTpybku co mTynepaMmu. Bce o :
CreneHb GuaLTPaL MM BO3ayxa:
BaHHBI TEPMOM30/IMPOBAHBL. Degree of air filtration:
B ocHoBe mporecca 04HCTKH - B30HE Ha/l BAHHAMM V1 CTOIOM BbIFPY3KM — COFIACHO KAaccy
JIeXKUT  pa3pylieHHe IOBepX- 4YMCToTbl NoMeLteHus no FOCT P NCO 14644-1-2000 51SO
HOCTHBIX IUIGHOK TPSI3U B SKHUJI- -inthearea above the baths and un[oadmg table —according to
the class of room cleanliness according to GOST R ISO 14644-1-
KOCTH B pe3y/bTaTe KaBUTALHH 5000
1 HaHP?BHEHHHVX aKyCTHqECKmf Fa6apuTHbIe pa3Mepbl BaHHbLI (BHYTPEHHME), MM,
TeyeHHUH. Bosmencreue Y3-1ojien AJIVIHA X LIMPUHA X BbICOTA 950x 300 x 780
Ha SKHUJKHE CPebl BbI3bIBAET Oyerall dimensions of the bath (internal), mm, length x
B HHMX IpoOLecCh KaBUTauuu [1]. width x height
[105TOMY TeXHONOTUS [POMBIBKH FabapuUTHbIE pa3mMepbl YCTAHOBKM MPOMbIBKU, MM,
4 [LNIVHA X LUIMPUHA X BbICOTA
eTajed peajH30BaHa TaKUM : : i ; ; 5070x2285x 3080
A P Overall dimensions of the washing unit, mm, length x width x
obpasom, dYTO IlepBas U Tpe- height
TbS BaHHBl CHabXKeHBl YIBTPa- FabapuTHbIE pa3Mepbl YCTAHOBKW BOAOMOATOTOBKM, MM,
3BYKOBBIMHU (Y3) H31ydaTeqsiMHU AT AR B X o) 800x1400x 1800
¢ Hbe3oKeDpaMUYECKUMH Ipe- Overall dimensions of the water treatment plant, mm, length x
6 p p width x height
obpasoBarensMu. OHH yCTa FabapuTHbIE pa3Mepbl YCTAHOBKUW LUPKYAAUUN — GUabTpauum,
HOBJIEHBI Ha BHEIIHHX OOKOBBIX MM, AJIMHA X LWIMPUHA X BbICOTA 870% 660 750
CTeHKax BaHH B OIIpeJe/eHHOM Overall dimensions of the circulation-filtration unit, mm,
MopAKe U 06eCleYUBAIOT PaB- length x width x height
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Puc.2. Komnnexc AKP-3 obecne4ugaem
ydo6cmao 06pabomku: 8aHHbI, CMOAbI
3a2py3KU U 8bl2py3KU CMOHMUPOBAHbI
8 eQUHOM Kapkace

Fig. 2. Complex AKP-3 provides
convenience of processing: baths,
loading and unloading tables are
mounted within a single frame

HOMepHOe BO3JeHCTBHe Y3-moas B >KHJKOCTH.
Y3-reHepaTophl IMOANEP)KHUBAIOT B BaHHAX 4YacTOTY
Y3-xkonebanum 40 kI, a MOIHOCTb Y3-TeHepaTOpPoB
perynupyertcs.

OnThyeckue CTeKjaa M KPHUCTaJIbl YyBCTBU-
TeJbHBl K BO3JEHCTBUIO BJIaTH, KOTOPOEe IPHUBOAHT
K U3MEeHEeHHUIO ONITHYeCKHX CBOMCTB [2]. [I/1s TO/THOTO
yoaJieHus BOAbl C IIOBePXHOCTHU JeTalid ee Iiepe-
MeIIaT B KamMepy Harpesa. [ljisg IpoLeayphl Iepe-
MeIlleHHSI YeTBepTasi BaHHA CHabOXeHa YCTpPOM-
CTBOM MeJJICHHOI0 II0OAbeMa KaCCeTOHOCHUTeNs
Y3 BAHHBI

IIpomeIBaeMass [geTaib yCTAHAB/IMBAETCS B Kac-
cery. Kaccera ¢ geTajipl0 IIOMeINAeTCsS B KacCETO-
HOoCHUTenb. KacceToOHOCHUTenb HMeeT POJIUKU
O7ns ynobcTBa 3arpy3kd M BBIIPY3KH ero B ycCTa-
HOBKY. KacceTOHOCHTeJb BPYy4YHYIO yCTaHaBIHBa-
eTcs Ha CTOJ 3arpy3KH, KOTOPBEIM OJHOBPEMEHHO
SBJISIETCSL U KaMepOW HarpeBa. JleTanb Iporpesa-
eTCA OO0 TeMIIePATyphl MOIUIMX PaCTBOPOB C LEIbIO
KUCKJIIOYEHH S ee IIOBPeXAeHHS M3-3a Pe3KUX TeMIle-
PaTypHBIX IIepemnazoB IIPU IIepeHoce U3 IIOMeIleHH s
B BaHHBI C MOIOIIMM pacTBopoM. Kamepa Harpesa
COCTOMT M3 CBapHOIO KOpIyca, B KOTOpOM pasMme-
meHbl UHOpaKpacHble (MK) usnyudarenu. KoHTponu-
PYIOT TemIleparypy C IMOMOIIBIO JATYKMKOB, YCTAHOB-
JIeHHBIX B KOpIyce H31ydaTesned. KaMepa Harpesa
TepPMOM30/IMPOBaHa.

[TlepeHOC KacCCeTOHOCHUTE/s CO CTOJa 3arpys3Ku
B BaHHBI U Ha CTOJ BBITPY3KH OCYIIECTB/ISET aBTO-
OIlepaTop B aBTOMaTH4YECKOM peXXHMe COIJIacHO
3aJlaHHOM IIpOrpaMMe. ABTOOIEPATOpP HaJeXHO

(Fig.2). The first four baths of the unit are designed
for washing optical components in detergent
solutions and in water. The capacity of the baths
is determined from the calculation of large-sized
processed parts. Each of the baths has an overflow
outlet for draining liquid into the corresponding
circulation-filtration unit and distributing pockets
with nozzles for supplying purified liquid back to the
baths. The baths are equipped with onboard suction
devices to remove the vapors of detergent solutions
and water, and are equipped with electric heating
elements that are installed on the outside of the bath
bottoms, temperature sensors and level sensors. The
bath bottoms are equipped with drainage pipes with
fittings. All baths are thermally insulated.

The destruction of surface films of mud in the liquid
occurs as a result of cavitation and directed acoustic
flows. The influence of ultrasonic fields on liquid
media causes cavitation processes inside [1]. Therefore,
the washing process for parts is implemented in such
a way that the first and third baths are equipped with
ultrasonic radiators with piezoceramic transducers.
They are installed on the outer side walls of the baths
in a certain order and ensure uniform influence of the
ultrasound field in the liquid. Ultrasonic generators
support the frequency of ultrasonic vibrations of
40 kHz in the baths, and the power of ultrasonic
generators is regulated.

For optical glasses and crystals, the effect of
moisture is critical; it leads to a change in optical
properties [2]. For complete removal of water from
the surface of the part, it is moved to the heating
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3aXBaThlBaeT KaCCeTOHOCHTE/b, IIJIAaBHO IIOJHU-
MaeT ero €O CTOJIa 3arpy3KU U M3 BaHH, IIepeMelniaeT
M OIyCKaeT ero Ha 3axBaThIBalOI[He YCTPOMCTBa
MexaHH3Ma KayaHHs B BAHHAX M Ha CTOJI BRIIPY3KH.
[Tono>keHHe KaCCeTOHOCHUTeJSI Ha Ka’kKAOU IMO3HULHMU
bUKCUPYyeTCsa LATYUKAMH I10JIOKeHH .

Onst 3dPeKTUBHOrO yhaneHHUs 3arpsA3sHeHHU
C IIOBePXHOCTH JeTa/lid MCIIO/Nb3yeTCsl MeXaHH3M
KayaHHs, C IIOMOIIBI0 KOTOPOTO KaCCeTOHOCHTENb
CoBepIlaeT BO3BPATHO-TIOCTYIATeAbHbIE OBHKEHHS
B BePTUKAJIBHOU IIJIOCKOCTH.

[Tocie HMpPOMBIBKM B YeThipeX BaHHaX JeTallb
[IePeHOCUTCSA B BaHHY CYLIKH, IJe C ee II0OBepPXHO-
CTH IIOJIHOCTBIO YAASIOTCS OCTAaTKHU Bjlard. B BaHHe
ycTaHoBNeHbl HMK-usny4datenu. KoHTponb TeMIIe-
PaTyphbl OCYINECTBISETCS OAaTYMKaMHK, YCTAHOBJIEH-
HBIMH B KOPIIyCe HU3/ly4aresiell. BaHHA CyIIKH TaK>Ke
TepMOM30/IMPOBaHa.

[TocmenHer MO3HIIMEM B IIPOLieCCe IIPOMBIBKU
JeTanu SBJISeTCS CTOJ BBITPY3KH. BBITpy3Ka Kacce-
TOHOCHTEJIS CO CTOJIa BBIIPY3KU IIPOHU3BOLAUTCS BPydY-
HYIO MJIM C IIOMOIIIBIO IIOJAPYYHBIX CPEACTB.

KayecTBO MPOMBIBKM [JeTajJM [JOCTHUIAETCS
Y 32 CYeT MCII0JIb30BAHH S CIIeLIMa/IbHO II0ATOTOBJIeH-
HOM Bozbl. CTAaHLIUS BOAOIIOATOTOBKU obecriedrBaeT
HeobxoqMMble IapaMeTPhl BOABI 10 XHMMHUYECKOMY
COCTaBY U II0 pa3MepaM IIpUMecel. BomonpoBogHas
BOZIa IPOXOAHT uepes psifi GUIBTPOB — QUIBTP rpyboit
OYMCTKH, QUIBTP YMSTUMTEIb W QHUIBTPH TOHKOM
OUMCTKH. Iloc/e QUIBTPOB TOHKOHM OYHCTKH BOAA
[I0/aeTCsI BO BTOPYIO BAHHY.

Bopna 1 mepBoM ¥ TpeThell BAHH JOIIOTHUTE/IBHO
OYHMIIAeTCsI, NMPoxoAs uepe3 MeMbpaHy oOpaTHOro
ocMoca, 670K meHMOHH3allMH Ha CMeIIaHHBIX CMO-
Nax, yCTaHOBKY obe33apaskMBaHMSsI, depe3 [JOIONTHHU-
TeJIbHBIM QHUJIBTP TOHKON OYHCTKHU KU MCIIONb3YeTCs
JUJISL IPUTOTOB/IEHUS MOIOIIUX PacTBOpPOB. Boma Ay
4eTBePTON BaHHBI JOIOJIHHUTE/]bHO MIPOXOJUT uepes
CTePUIH3YIOIUHI QUIBTP.

YCTaHOBKH LMPKYIALUUK - QUIBTPALIMH BaHH
IpeJHa3Ha4YeHbl IS IO JeP>KaHU S peUTUHTa QUIIb-
TpPallMX PACTBOPOB M BOABI, a TaKXe [JIS 3KOHO-
MHYHOro IOTpebieHUs] BOABL 3a CUeT ee IIOBTOP-
HOI'0 MCI10/1b30BaHU . OCHOBHBIMU COCTAB/IAKIIHMU
YCTAHOBOK LIHUPKYIAUKUU - OQUIBTPALIMU SABJISI-
IOTCA: LUPKYISAUMOHHBIE HACOCHl; HaKOIMHUTE/Ib
Hble eMKOCTH; QUIBTPH, obecreuHnBarolhe Heob-
XOOUMBIM PEHTHUHT QHUIBTPALINH; TPYOOIIPOBOIHI;
MaHOMETPHI. YCTaHOBKa ULHPKYyIAUUU-QUIBTPA-
UMM I YeTBEPTOW BaHHBI JOIOJHHUTEIBHO COAEp-
KUT ellle ofUH OUIBTP, obecreunBaromuii 6onee
TOHKYI0 OYMCTKY, CMENIaHHBIM HOHOOOMEHHHK
U YO-1aMIry.
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chamber. For the transfer procedure, the fourth bath
is equipped with a device for slow lifting the cartridge
carrier out of the bath

The product to be washed is installed in a cartridge.
The cartridge with a piece is placed in the cartridge
carrier. The cartridge carrier has rollers for easy
loading and unloading in the unit. The cartridge
carrier is manually installed on the loading table,
which is also a heating chamber. The part is heated
to the temperature of detergent solutions in order
to exclude its damage due to sudden temperature
changes during transfer from the room to the baths
with a detergent solution. The heating chamber
consists of a welded body where the infrared (IR)
emitters are disposed. The temperature is controlled
with the help of sensors installed in the body of
the emitters. The heating chamber is thermally
insulated.

The cartridge carrier is transferred from the
loading table to the baths and to the unloading
table by the auto-operator in the automatic mode
according to the preset program. The auto-operator
automatically grabs the cartridge carrier, smoothly
lifts it from the loading table and out of the baths,
moves and lowers it to the grips of a swing mechanism
in the baths and on the unloading table. The position
of the cartridge carrier at each position is fixed by the
position sensors.

For effective removal of contaminants from the
surface of the part, a swing mechanism is used,
reciprocating the cartridge carrier in the vertical
plane.

After washing in four baths, the partis transferred
to a drying bath, where the remains of moisture are
completely removed. The IR-emitters are installed in
the bath. The temperature is controlled by sensors
installed in the radiator housing. The drying bath is
also thermally insulated.

The last position in the washing process of the
work-piece is the loading table. Unloading of the
cartridge carrier from the unloading table is done
manually or with the help of improvised means.

The washing quality of the part is achieved by
using specially treated water. The water treatment
station provides the necessary water parameters in
terms of chemical composition and additive size. Tap
water passes through a series of filters: a coarse filter,
a softener filter and fine filters. After the fine filters,
water is fed into the second bath.

Water for the first and third baths is further
purified by passing through the reverse osmosis
membrane, deionization unit on mixed resins,
decontamination unit, through an additional fine
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TemIlepaTypa >KHUIKOCTeH B IPOMBIBOUHBIX BaH-
Hax MOJKeT yCTaHaBJIUBaThCs OT 30 [0 70 °C, I103TOMY
Kopryca GHUIBTPOB, HACOCH K TPybOIIpoBOABI KOM-
IIJIEKCA H3TOTOBJIEHBl M3 TePMOCTOMKOIO IIJIACTHKA
WK U3 Hep>KaBeolller CTaal

Y3en OGUABTpPAllMK BO3A4yXa MpeAHa3HaYeH
O/1s1 NpefoTBpallleHUsl IOoNaJaHHus 3arps3HeHUuH
YU NbUIA B QUHMINHYIO 30HY OYMCTKH M CO3JaHHUs
JTaMHHapHOro IMOTOKa OYMINEHHOro BO3AyXa. Ysen
QUIBTPALIUKU COCTOMT M3 YeThIPeX CePHHHBIX QHUIIb-
TPOMOJy/IeH, COeJHUHEHHBIX B eJQUHYI CHCTeMY,
U PacIo/loKeH Ha BepPXHeH 4YacTH KapKaca Haf, IIpo-
MBIBOYHBIMHU BaHHAaMHM, BaHHOH CyIIKH U CTOJIOM
BBITPY3KH. Kjacc YHCTOTHI BO3[yXa, II0JaBaeMOI0
B pabouyio 30Hy yCTaHOBKH, obecriedrBaeTCs 3a C4eT
ero MpHHYAUTE/IbHOM LUPKYISLHUU 4Yepe3 QHUIIBTD
rpybort oumcTkM U HEPA-uapTp. JIaMHUHApHBIHN
IIOTOK BO3[yXa CO3[AeTCA IIPH IIPOXOKIEHHH €ero
yepes JIJAMHUHAPHYIO IIJIEHKY, YCTAHOBJIEHHYIO B KasK-
JoM QUIBTPOMOZYIIE.

YCTaHOBKAa IIPOMBIBKH KMMeeT 3alllUTHOe OTpasK-
IeHHe, KoTopoe obecredyrBaeT 6€30IacHOCTb PaboOTEI
YCTAaHOBKM, MCK/IOYeHHe IONaJaHMus 3arpsisHeHUU
U IbUIM B pabouyio 30HY NPOMBIBKM AeTanu. Kap-
KaC YCTaHOBKH COOPaH U3 aJIIOMHUHHEBOTO IIPOPUIISL.
BaHHBI, CTOJIEIIHMIIBI, CTOJIB 3aIPY3KU U BBIIPY3KH,

i g

filter, and is used for the preparation of detergent
solutions. Water for the fourth bath also passes
through a sterilizing filter.

The circulation-filtration systems of the baths are
designed to maintain the filtration rating of solutions
and water, as well as for economical use of water
due to its repeated use. The main components of the
circulation-filtration systems are circulating pumps;
storage tanks; filters that provide necessary filtration
rating; pipelines, manometers. The circulation-
filtration system for the fourth bath also contains an
additional filter, which provides finer purification, a
mixed ion-exchanger and a UV lamp.

The temperature of the liquids in the washing
baths can be set from 30 to 70 °C, so the filter housings,
pumps and pipelines of the complex are made of heat-
resistant plastic or stainless steel.

The air filtration assembly is designed to prevent
contamination and dust from entering the final
cleaning zone and creating a laminar flow of purified
air. The filtration assembly consists of four serial filter
modules, connected in a single system and disposed on
the top of the frame above the rinsing baths, the drying
bath and the unloading table. The purity class of air
supplied to the working area of the unit is provided by
its forced circulation through the coarse filter and HEPA
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obmrBKa KapKaca W Apyrue AeTanad, CONPHKaca-
IolYecs IPSMO HMJIM KOCBeHHO C MOIIIMMM >KHJ-
KOCTSIMH, H3TOTOBJIeHBl M3 Hep)KaBelollel CTajlH.
YCTaHOBKa B BePXHEH YaCTH II0 IIepUMeTPy HaITyXo
3aKphITa IMMTAMH, B HHKHEH YacTH -~ CheMHBIMH
KPBIIIKAMM, B CPeJHEH YacTHU YCTAHOBJIEHBI pas3-
IOBUKHBIE CTeKJIa [ BH3YyaJbHOTO HabnlofeHHSs
3a paboTor aBTOOIepaToOpa. B ycTaHOBKe MMeEIOTCS
JBe PpasABH KHBIE [BepHd Ha IIO3ULIMAX 3arpy3KH
Y BBIIPY3KH KaCCeTOHOCHUTEIS.

Cucrtema yIOpaB/leHUSs KOMIIJIeKCa
1 Y3-TeHepaTOphl CMOHTHPOBAaHHEI B 3JIeKTpomIKady.
CucreMa ymnpaBiaeHHs obeclieurBaeT BBIIIOJIHEHUe
CllefyIOW KX QyHKIIHH:

* BBOJ, M3MeHeHMe M HMHIUKALMIO TeXHOJorhye-

CKHUX IIapaMeTPOB;

* HaJafouHble IepeMeleHHU s 110 06eM OCSIM Iepe-

MeIlleHH s aBTOOIepaTopa;

e BK/IIOYEHHEe U BLIK/IIOYEHHEe BCeX HCIIOJIHHUTe/Ib-

HBIX OPraHOB;

* HMHJMUKAIHMIO COCTOSHUSA JATUHKOB;
* BBIIOJIHEHHE IIPOTPAMMBlI IIPOMBIBKH JeTajleH

B aBTOMaTHYeCKOM peKHMe;

* JHATrHOCTHKY OIIHOOK.

CucTema yIpaB/eHHS BBIIIOJIHEHA Ha OCHOBE
YHHBEPCAJIBHOTO IIPOMBIIIIEHHOTO IIPOrpaMMHUpye-
MOr0 KOHTpoOJjIepa cepuu NJ, B KOTOPOM COUeTarTCs
GYHKIIMM JIOTHYeCKOro YIIPaB/JIeHHUs M yIIpaBjieHHe
OBHKeHHeM. Pa3paboTaHHBIM aBTOMAaTH3HPOBAH-
HBIM KOMIIJIEKC IIPOMBIBKHM IIOCTaBJIeH Ha OITHYe-
cKoe mpou3BoAcTBo OI'VII «HHMH HITO «Jlyu»,
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filter. Laminar air flow is created when passing through
a laminar film installed in each filter module.

The washing unit has a protective guard,
which ensures the safety of the unit, preventing
contamination and dust ingress from the working
area of the part washing. The frame of the unit is
assembled from an aluminum profile. The baths,
countertops, loading and unloading tables, frame
plating and other parts that come into contact
directly or indirectly with detergent fluids are made
of stainless steel. The unit is tightly closed with
shields in the upper part along the perimeter, it has
removable covers in the lower part, and there are
sliding glasses for visual observation of the auto-
operator functioning in the middle part. There are two
sliding doors at the loading and unloading positions
of the cartridge carrier of the unit.

The complex control system and the ultrasonic
generators are mounted in the electrical cabinet. The
control system provides for the following functions:

« input, change and display of technological
parameters,

« movement adjustment on both axes of the auto-
operator movement,

+ switching on and off of all actuators,

o indication of the sensors status,

« execution of the program for washing parts in
automatic mode,

error diagnostics.

The control system is based on the universal
industrial programmable controller of NJ series,
which combines the functions of logic control and
motion control. The developed automated washing
complex is delivered for optical production of FSUE "RI
SPA "Luch".
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